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ABSTRACT

ANALOG FORESTRY AS AN OPPORTUNITY FOR A HEALTHIER NUTRITION OF THE
INHABITANTS OF A RURAL VILLAGE IN COSTA RICA

By
Jana Brauer
October 2014

Thesis supervised by Dr. Sandra Wagner
Can returning to traditional land management practices improve community nutrition? Modern
trends of nutrition, especially in developing countries, are characterized by an increasing
dependence on imported cereals, fats, and sugar. To investigate the potential of forest gardens and
their benefits in terms of food diversification for inhabitants of globalization-affected rural
communities, a survey was conducted in Londres de Quepos, a rural village near the Central
Pacific coast of Costa Rica.
The study comprises of a qualitative content analysis combining a literature review as well as
interviews with community members as a basis for identifying efficient management tools to
promote the application of forest gardens.
Literature research was conducted about dietary habit changes as a result of globalization, current
food consumption, cultivation and existing policies for diets diversification. Interviews were
conducted in July 2013 with 50 households, containing questions about garden structure and
cultivated plants, agricultural practices, consumption behavior and knowledge about medicinal
plants and food-related illnesses.
Results showed that fruit consumption was generally low and agricultural practices were rarely
applied in the form of community gardens. It was found that education about food-related
illnesses, sustainable farming practices and medicinal plants was fairly low. Further, a noticeably
iv

high share of income was spent on food that was mainly purchased in local supermarkets.
Consumption generally consisted of high amounts of processed food, with minimal amounts of
raw fruits and vegetables.
Based on the results of the literature review and community interviews, management strategies
are proposed, including communal events, school workshops and eco-tourism opportunities in
order to facilitate sustainable lifestyles and a healthy nutrition through the Analog Forestry
method.
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1. Introduction
While traditional Costa Rican diets were mostly based on the consumption of roots and tubers,
various vegetables and natural condiments, globalization and the consequent introduction of
foreign trade goods led to significant dietary changes as it did worldwide. Modern trends of
nutrition, especially in developing countries, are characterized by an increasing dependence on
imported cereals, fats and sugar. Despite the tropical climate that benefits all-year growth of
produce, the WHO-recommended daily intake of vegetables and fruits is not met by Costa Rican
inhabitants. These factors have been associated with higher risks of non-communicable diseases
such as diabetes and cancer.
Locally as well as globally, different ideas and management strategies have been developed or are
being used to tackle the problem of malnutrition and unsustainable agriculture arising from
overdependence on imported goods. Analog Forestry aims to provide an alternative
environmental management strategy that triggers sustainable economic growth in rural
communities simultaneously with reforestation. It seeks to balance the usually competing
interests of landscape restoration and production by providing adequate and sustainable returns
for farm households over the long term.
The idea for this research paper developed in 2013 during a yearlong internship with the
International Analog Forestry Centre (IAFN) in Londres de Quepos, near the pacific coast of
Costa Rica. The IAFN was interested in intensifying their work in local communities and
investigating the approachability of community inhabitants owning gardens for sustainable
cultivation methods and forest gardens.
Living for eight months in a remote rural village, where at that time the IAFN office was located,
offered the possibility to do an in-depth on-site study including qualitative interviews with the
inhabitants, garden site visits and the experience of daily rural live. The qualitative content
analysis in hand offers a unique insight into challenges and opportunities for sustainable
development in rural areas of a developing country. Further, not only does the reader learn about
conditions and cultural aspects regarding nutrition and cultivation of food, but becomes
acquainted with the Analog Forestry method as a management strategy that serves nature
conversation and holds opportunities to generate an additional income in rural areas.
1

1.1. Analog Forestry – Restoration and Production in One Sweep
Ecological conservation and economic growth are often perceived as mutually exclusive. For
example, having a sufficient food supply for a steadily growing population seems to go hand in
hand with deforestation and environmental degradation. And this is the case in many developing
regions: the escalating demand for food, fiber and fuel, is degrading ecosystems by increasing
deforestation, diminishing water availability and limiting the collection of fuel wood. These
impacts also effectively reduce food security, especially for the inhabitants of rural areas and
indigenous communities in developing countries (FAO 2013).
Analog Forestry, as a method that facilitates the restoration of degraded landscapes, seeks to
balance the competing interests of economic growth and ecological conservation. It has been
shown in many examples that biodiversity and ecological resiliency can be enhanced in farmers'
plots, while at the same time fruit trees, vegetables, spices and medicinal herbs provide adequate
and sustainable economic returns for farm households over the long term (LIYANAGE ET AL. 2013,
IAFN 2013, GARDEN 2013, BESSIÈRE1998, THACHER ET AL. 1997). Analog Forestry picks up the
old successful concept of home gardens and forest gardens in their traditional form of crop
cultivation and applies a deliberate design, influenced by the principles of permaculture and the
natural architecture of the endemic native forest. Analog Forestry is a reforestation methodology
that mimics natural forests both in structure and ecological function, encouraging, with the help
of design, non-target crops and native biodiversity in a mature ecosystem. Through the use of
species that provide commercial products, so called non‐timber forest products (NTFP)1, the
complex and holistic form of agroforestry seeks to strengthen rural communities, socially and
ecologically as much as economically.

1

Non‐timber forest products (NTFP)
consist of goods of biological origin other thantimber, derived from forests, other wooded land and trees outside fore
sts, including fuelwood and small woods (FAO 2013a)
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Figure 1: Biodiversity in different systems of cultivation and in the natural climax forest. Analog forestry presents a
stage between perennial crop cultivation and the natural climax forest (own diagram).

The Analog Forestry method seeks to tackle the risks of unsustainable agriculture and forestry
practices that cause exhaustion and pollution of soils and water, falling ground water tables,
increased dependency on external inputs such as seeds, fertilizer and pesticides and the market
dependency on a few staple crops. It is a tool to empower communities to adapt more efficiently
to the effects of global climate change, making farmers less susceptible to harvest loss due to
droughts, floods, pest outbreaks and price fluctuations (IAFN 2013).Forests play a key role in
reducing the vulnerability of society to the economic losses due to climate change (CIFOR 2012).
Of particular importance are the diverse products obtained in forest gardens that help provide a
nutritionally well-balanced diet. In many developing countries, fruit and leaf vegetable
3

consumption has been greatly reduced with an increase of imported products and a preference for
introduced vegetables with lower nutrient quality, with a consequent reduction in vitamin and
mineral consumption. Yet, the use of different edible plants, even in small quantities, improves
the flavor of bland staples such as rice or millet and renders the use of imported products or
flavor enhancers unnecessary. The traditional consumption of roots and tubers and a high
quantity of fruits and vegetables implies an increased uptake of minerals and vitamins in the diet
(FALCONER / ARNOLD 1991) and adds diversity and flavor to characteristically grain-dominated
diets (FAO 1992). This for example applies to the uptake of edible greens that, incorporated into
the diet as relishes or in close combination with food staples, provide significant amounts of
nutrients in the form of protein, calcium, iron and vitamins (FLEURET / FLEURET 1980).
According to the Food and Agricultural Organization of the United Nations (FAO) (1992, 2013)
forest foods increase the nutritional quality of rural diets and supplement other sources of food
(particularly agricultural crops that are only seasonally available) and can thus raise rural peoples'
nutritional intake by providing a year-round supply of food. Additionally a significant income can
be generated from forests and trees on farms, improving the income of rural households.
PIMENTEL ET AL. estimated that in the year 1997 at least 3 million people annually earned part or
all of their livelihood and food from forests (1997). For example, in West Africa 4–5 million
women earn about 80 percent of their income from the collection, processing and marketing of
nuts harvested from naturally occurring shea trees (FAO 2013). According to the most recent
Global Forest Research Assessment (FAO 2010), the estimated value of non-wood forest
products (NWFPs)2 extracted in 2005, based on country reports, amounts to approximately
US$18.5 billion, and this is thought to likely be an underestimation. According to some authors,
the value of trade of NTFPs harvested from the wild for nutrition and income is much higher,
reaching around US$90 billion/year (PIMENTEL ET AL.1997). The Global Forest Resource
Assessment (FAO 2010) also states that food represents, by far, the most valuable category of
NWFPs removed globally, followed by other plant products, wild honey and beeswax,
ornamental plants and exudates. Furthermore, the majority of edible insects are gathered from
forest habitats. The importance of the role that edible insects play in the food security of forestdependent people is often underestimated, as well as the fact that they can provide a viable source

2

Non‐wood forest products (NWFPs)correspond to Non‐timber forest products with the exclusion of fuelwood (FAO
2013a)
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of income (VAN HUIS ET AL. 2013). Besides that, the rich diversity of medicinal plants found in
forests is important for the well-being of millions of forest-dependent people and forms the basis
of many health products now produced globally (FAO 2013).

1.2. Country Profile and Agricultural Background

Figure 2: Map of Costa Rica and indication of the location of the village Londres de Quepos, where the survey was
conducted. (red circle) (FREEWORLDMAPS 2014)

Located in Central America, bordering Nicaragua to the North and Panama to the Southeast,
Costa Rica has an area that covers about 51,100 square kilometers and had in the year 2012 a
population of about 4,805,000 inhabitants (FAO 2014). The climate is tropical, however
comprising of numerous different microclimates, determined by its varied topography and
location between the Caribbean Sea and the Pacific Ocean, resulting in an enormous variety of
5

ecosystems and very high biodiversity. Costa Rica is a small country by global standards but has
identified over 87,000 species representing 6.2% of the known species in the world (IICA 2008).
A total of 25.56% of the country is under some form of conservation management category,
including national parks, biological reserves, protected areas, forest reserves, wildlife refuges,
wetlands and others. About 40% of the national territory is covered by forests. Coverage of
wetlands takes up about 5% and mangroves cover 1% of the surface of the country (IICA 2008).
Over half of Costa Rica´s surface area is under cultivation, of which in 2008 23% was dedicated
to coffee production, 11% to rice, 10% to sugar cane and palm oil and 9% to bananas (IICA
2008). Main export products are bananas (more than 20% of agricultural exports) and pineapples,
mostly destined for the United Stated and the European Union (FAO 2014).
After thousands of years of local indigenous agricultural activities, Spanish settlers changed the
agricultural landscape with the introduction of coffee cultivation for export, leading to a gross
inequality between small farmers in poverty and a few elites that accumulate most of the wealth.
Around the 1950’s, modern mainly US based agricultural technologies were transferred to Costa
Rican farmers, including synthetic inputs and mechanized equipment for production processes.
At the same time, a state support system for agriculture was introduced, providing subsidized
credit for farmers, price support, guaranteed purchase of produce (even in remote areas) and
subsidized inputs such as fertilizer and animal feed. A consequence was a steady increase of
monocultures and synthetic inputs, agricultural lands being concentrated in the hands of large
mostly foreign agro-businesses and a marginalization of small farmers. The latter were forced to
farm increasingly less suitable areas of land for agriculture (AISTARA 2008, GARDEN 2013).
In 1961 the Agrarian Development Institute (Instituto de Dessarollo Agrário - IDA) addressed the
problem of land shortage by buying up large farms and redistributing them to small farmers
(AISTARA 2008). In the 1980’s state support for agriculture was removed due to a debt crisis and
structural adjustment programs, which led to a sharp increase in economic vulnerability of small
farmers (GARDEN 2013). Despite a steady economic expansion over the past 25 years, the
country´s economy registered a decline of 1.3% of GDP in 2009 as a consequence of the global
financial crisis in 2008 (THE WORLD BANK 2013). Since the recent financial crisis, the country
has suffered from economic slowdown, a decline in agricultural commodity prices in coffee and
bananas, and increasing petroleum costs, keeping inflation high (AGRICULTURE AND AGRI-FOOD
6

CANADA 2010). As a consequence of government actions, the economy recuperated to a GDP
growth of 4.7% in 2010, and continued to range between 3.7 and 4.1 over the next few years
(THE WORLD BANK 2013).
At the same time of Costa Rica´s agricultural shake-up in the 1980’s, a policy driven by the
government called “Agriculture of Change” promoted new cash crop exports to diversify Costa
Rica´s economy away from its staple exports of coffee, sugar and bananas. Exports included for
example ornamental plants, citrus juices, nuts, pineapples, spices and winter vegetables.
However, small farmers did not benefit from this initiative, since export markets were again
dominated by large companies. The requirement of the heavy use of agrochemicals led to
environmental disasters like ongoing massive degradation and pollution as a consequence of
Costa Rica´s intensive pineapple production (WESSELING ET AL.1993).
Subsistence farming is relatively rare in Costa Rica compared with its Central American
neighbors (GARDEN 2013). Agroforestry is used and promoted in Costa Rica, even though large
areas of forest are rare outside protected areas (ibid.).

1.3. Problem Definition
From the 7000 species of edible plants that have been cultivated throughout history, threequarters of the genetic diversity of agricultural crops has been lost in the last century. Today,
thirty crops provide 95% of world food needs, with rice, wheat, maize, and potato alone
providing 60%. The lack of diversity endangers the food supply, as an influx of pests or disease
can wipe out enormous quantities of crops in one fell swoop (BELL / FIELD2013). Many studies
found that modern trends of nutrition, especially in developing countries, are characterized by an
increasing dependence on imported cereals, fats, and sugar (PARKINSON 1982, THAMAN 1982,
FLEURET / FLEURET 1980, KUHNLINE / RECEVEUR 1996). While traditional diets were often based
on the consumption of roots and tubers, natural condiments and medicinal herbs, introduction of
foreign foods and trade goods led to dietary changes worldwide, posing threads to the use of
traditional food systems and to the knowledge of its maintenance (KUHNLINE / RECEVEUR 1996).
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Factors contributing to the deterioration of traditional food systems have been the emphasis on
cash cropping, mimicking profit-oriented development, agro-industrialization, introduction of
inferior foods, and emphasis on livestock production (THAMAN 1982). The generally
recommended high average intake of fruits and vegetables is, according to a technical report by
the World Health Organization (WHO), only consumed by a small and negligible minority of the
world’s population (2003). Experts recommend an intake of fruits and vegetables of 400 g per
capita per day, which in 1998 was only available for 6 of the 14 WHO regions, Costa Rica not
included (WHO 2003), as illustrated in figure 2.

Figure 3: Average daily consumption of fruits and recommended intake level of the World Health Organization, data
from 2004. Fruit consumption in Latin America is below the WHO recommendation (WORLD AGROFORESTRY
CENTER 2013).

It is probably impossible to reverse modern trends, but important and necessary for affected
countries and communities to face health and economic problems which will arise from them
(PARKINSON 1982). It is proven that the increase of chronic illnesses like obesity, diabetes and
cancer are directly related to our nutrition. Synthetic hormones are present in fertilizers and
pesticides and contaminate crops and thus our food. Causing health effects like infertility,
leukemia and brain cancer, they are dangerous for our health and only one of the many problems
that modern diets bring along (ROBIN 2013). Furthermore, current unsustainable agriculture
systems cause environmental degradation, increased dependency on external inputs and
vulnerability to climate change. To decontaminate soils and groundwater for the production of
healthy food, it would take many years of production without chemical inputs and transgenic
8

crops (ROBIN 2013). According to ROBIN we are not far from experiencing the real price of
cheaply sold imported goods in all its full width, due to the ending of subsidies, increasing
speculations in the price of raw materials and the imminent increase of prices of oil and gas
(2013).
Different ideas and management strategies have been developed to tackle the problem of
malnutrition and unsustainable agriculture arising from modern trends of imported goods, facing
global changes of diets as well as the loss of traditional food systems in rural areas of developing
countries. Local initiatives aim to recover healthy stewardship of local tribes' original land base,
harvesting and selling traditional foods such as wild rice, planting gardens and growing food for
schools and other institutions (BELL / FIELD 2013). Examples are the White Earth Land Recovery
Project in Minnesota, the Traditional Native American Farmers' Association in New Mexico or
the application of forest gardens within coffee plantations in Candelaria Loxicha, Mexico (BELL /
FIELD 2013).
In this paper, the potential of forest gardens and food forests through the Analog Forestry method
will be analyzed as an approach to improve nutrition and promote healthy food systems with a
simultaneous amelioration of environmental conditions. For this purpose, a qualitative survey
was held in the village of Londres de Quepos in Costa Rica. Londres is a rural community near
the Central Pacific coast, 16 km from Quepos and Manuel Antonio. This region of Costa Rica has
been since the 1980s heavily transformed by tourism, it´s economic growth and scenic beauty
attracting lots of foreign investors (KOENS 2009). This might be the reason why, according to a
map of the National Statistics and Census Institute from 2011, this area is less affected by poverty
than most of the costal cantons of Costa Rica (in 2011, 13-23% of the population was living
below the poverty line).
Nevertheless, the rural areas around Quepos are characterized by simple livelihoods and low and
unstable incomes. However, most households have a garden with enough space to cultivate fruits
and vegetables, but only very few make use of this opportunity. Nutrition is generally
characterized by high amounts of carbohydrates, sugar and artificial additives, one sided plain
meals, and little raw food. The potential of beneficial climate and soils for fruit trees and the
growth of vegetables, spices and medicinal herbs is not utilized, possibly as the result of a lack of
agricultural practice, knowledge, time and motivation, but also little accessibility or knowledge of
9

incentives that are offered by the government. Further reasons might be the influence of nearby
tourism, which moves people out of the village to find work, coming home only after sunset.
However, everyday life activities are often determined by television, which often represents the
center and meeting point of the family.
In her book Global Spin: The Corporate Assault on Environmentalism, SHARON BENDER cites the CEO
of the H.J. Heinz Company with a statement, that might illuminate a part of the cultural change taking
place in rural areas of developing countries, changing traditional food habits: "Once television is there,
people, whatever shade, culture, or origin, want roughly the same things” (BENDER 2002, p. 184).

1.4. Research Questions and Thesis Structure
The main objective of the paper is to answer the following questions: How could the use of
Analog Forestry design diversify the diets of the inhabitants of the rural village Londres,
Costa Rica, and thus improve their nutrition towards an affordable healthy diet rich in
vitamins and minerals?
To the find an answer to the main research questions, the following questions must be asked
additionally: Which factors affect consumption choices of the inhabitants in Londres and how can
they match with Analog Forestry products? Which environmental management strategies are
necessary to inform and convince community members to apply elements of Analog Forestry in
their gardens?
This report presents the investigation methods and obtained results, to hereinafter discuss and
lead to proposals for management strategies. The management strategies and indicators identified
based on the results will put particular focus on the main research question and be discussed in an
individual section. The thesis concludes with a final evaluation of the proposed method by which
to implement analog forestry and a future outlook of sustainable lifestyles and their challenges.

10

2. Methodology
The research for this paper was conducted in the form of a qualitative content analysis based on a
literature review as well as an empirical study. The literature review was conducted on Costa
Rica´s food history, import and export goods, current diseases caused by malnutrition, tropical
medicinal plants and existing initiatives aiming to improving diets in rural areas of Latin
America. An empirical study was conducted in the form of direct interviews held with the
members of 50 households in Londres de Quepos over a three week period. Since Londres
consists of about 500 households, the surveyed households consist of approximately 10% of the
inhabitants. The households were scattered over the entire village and randomly chosen.
Considering the aim of qualitative content analysis is to gather an in-depth understanding of and
the reasons that govern human behavior, interviews were partly held in an open form that
determines qualitative research interviews. Nevertheless, interviews were structured and leading
questions asked, but additional open questions were asked and extra information related to the
investigation was also noted. Hence, especially in the case of older inhabitants information about
former agricultural practices and nutritional habits could also be obtained. Figure 3 shows an
interview scene during the conducted survey in a household in Londres de Quepos.

Figure 4: Interview in a household in Londres de Quepos

11

The questionnaire included 20 questions about garden structures and cultivated plants,
agricultural practices, consumption behavior and knowledge about medicinal plants and foodrelated illnesses. The questions were in part inspired by material prepared by the Food and
Nutrition Division of the FAO for the purpose of a training program in Southeast Asia, aiming at
promoting home gardening for better family and community nutrition (2000). The complete
survey used for this thesis can be found in annex C (English) and annex D (Spanish).
During the interviews, often different generations were present in the house and everyone
interested was integrated into answering the survey questions.
Because of the qualitative approach of the survey and the focus of this investigation on suitable
management strategies for sustainable development, a statistical analysis of the results was not
carried out. The purpose of the interviews was not to give exact quantitative descriptions, but to
substantiate the research problems to be solved by subsequent proposals for new management
strategies.
Subsequently, all data was compiled in excel files, graphed and analyzed. Garden sizes were
compared with food production, the number of edible plant species cultivated, keeping of
livestock, the selling of cultivated products, agricultural methods such as the use of composters,
time spent in the garden and the consumption of cultivated products. Diversity of cultivated
edible plants was compared with consumption habits. Consumption patterns and agricultural
practices were compared with knowledge about food-related illnesses and the occurrence of those
in the family.

12

3. Results

3.1. Literature Review

3.1.1. Dietary Habit Changes with Globalization and Current Food Consumption in Costa
Rica
Despite its relatively small size, Costa Rica represents one of Central America’s most attractive
investment markets, partly because of maintaining an international image of peacefulness and
neutrality, and partly because of its strategic location in the middle of Latin America, acting as a
gateway for the USA and Canada to supply neighboring Latin American countries. Costa Rica
has attracted more foreign investment that any other country in Central America. A market
growing faster than the United States (U.S.) or the European Union, driven and influenced by
tourism, signifies substantial opportunity for food exporters. In the last couple of years, an
increasing demand for imported packaged and prepared foods as well as fast foods was observed
(AGRICULTURE

AND

AGRI-FOOD CANADA 2010). A trend of increased work hours and social

demands for people has resulted in less time for meal preparation and consumption, shifting away
from local food production to an international system of food commodities. COWHERD links the
increase of reliance on delocalized and processed foods with a rapid economic shift away from
agricultural and dairy farming to an economy more reliant on tourism (2012).
Attracted by low levels of competition, unmet demand, high population, inexpensive labor and an
increasingly open economic environment fast food multinationals flocked to Latin America in the
1990s, McDonald’s being the leading pan-regional company, followed by Burger King and Yum!
(HAWKES 2001). For example, the number of McDonald’s outlets in the “emerging market”
country of Costa Rica more than tripled from 1991 to 2001. In other countries in Latin America
the expansion of fast food has even been more outreaching, with the number of McDonald’s
outlets in Mexico and Brazil from 1991 to 2001 increasing almost sevenfold, and in Argentina to
21fold. The expansion of soft drink brands showed a similar development, Latin America being
the first region to experience major expansion by Coca-Cola and Pepsi outside of North America
(ibid). In 2001 the continent had reached the second largest rates of consumption after the United
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States. Promotions are heavily targeted to children, making drinks available in or near schools
and other education centers, introducing and positioning menu items as exciting products for
teens and young adults, including free toys or providing internet access, computer games and
play areas in fast food outlets (ibid).
Recent surveys on consumption or food diversity in Costa Rica are very limited (CGRFA 2013).
However, there has been increasing evidence over the past two decades in support of a correlation
between rapid changes in local economies and significant changes in overall health and
nutritional status. Studies observed noticeable shifts in dietary diversity and nutritional quality
where there was an impact of tourism and engagement in a free market economy (COWHERD
2012). In a nutritional profile of Costa Rica in 1999, the three main sources of energy were rice,
cane sugar and fats and oils, fats composing a slightly higher amount than the recommended
level (contributing 27.4% to the total energy; the recommended level is 25%). Further concern
was caused by the fact that 78.8% of households were found to be below an iron ingestion
accounting for 90% of the adequacy level recommended by the FAO, which is classified as
critical. The main sources of iron were beans, wheat products (bread, biscuits and pasta) and meat
(CHEN/JIMÉNEZ 1999).
Figure 4 illustrates an overview over the main food groups in dietary energy supply, information
having been extracted from CHEN / JIMÉNEZ’s nutritional profile from 1999. In table 1 data
provided by the FAO shows the decrease of energy supply from vegetables, starchy roots and in
particular fruits in Central America and other Latin American regions between 1964 and 1996.
3%

2%

1% 0%

Cereals (except beer)
Sweeteners

5%

Vegetable oils

6%
35%

6%

Dairy products and eggs
Fruits and vegetables

9%

Meat
Legumes, nuts and seeds

11%
22%

Others
Animal fats

Figure 5: Percentage of dietary energy supply (kcal/pers./day) of main food groups 1994-96. Note that values are not
indicated, if below 1% (CHEN/JIMÉNEZ 1999, edited by author)
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Table 1: Latin American trends in energy available from vegetables, starchy roots and fruits between 1964 and 1996
(BERMUDEZ / TUCKER 2003).

According to MINISTRY OF HEALTH

OF

COSTA RICA, in recent years, the production of rice and

beans in Costa Rica has decreased, while imports of the same staple crops increased noticeably
(2011). In the years 2002-2007 the area under cultivation with beans was reduced to half. The
diminution in local production and satisfying of national food demands with imports creates
further inherent problems such as unemployment and rural migration, generating poverty and
negative health effects. Also a significant reduction in cultivations in gardens could be observed
(MINISTERIO DE SALUD COSTA RICA 2011).
According to national surveys about nutrition and consumption undertaken by the Ministry of
Health and the National Institute of Statistics, a clear difference existed in the consumption
patterns of rural and urban areas. Noticeable is that the consumption of fruits and vegetables in
urban areas was significantly higher than in rural areas (MINISTERIO

DE

SALUD COSTA RICA

2011). Costa Rica has a typical level of annual income spend on food when compared to other
Latin American countries, with the a average Costa Rican inhabitant spending 25,9% of his
income on groceries (fig. 6). The graph shows that developed countries in general tend to spend
15

noticeably less money on food then countries that are in the process of development (see US,
CANADA and Europe). Malnutrition of children under 5 years of age was according to the
Washington State University below 10% in Costa Rica, which was below the average rate of
malnutrition of other developing countries (2011).
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Figure 6: Annual income spent on food by people in different countries. Map of the world based on food costs as a percentage of income compared with incidence of
juvenile malnutrition. The size of the country’s circle represents the percentage spent on food. The darker the color, the higher is the rate of malnutrition
(WASHINGTON STATE UNIVERSITY 2011).
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3.1.2. Diet-Related Diseases in Costa Rica
Increases in diet-related and non-communicable diseases corresponding with globalization have
been documented in Costa Rica and other Latin American countries by different authors
(COWHERD 2012, WEINGÄRTNER 2005, BERMUDEZ / TUCKER 2003). Many researches showed
evidence that modernization was already affecting food patterns of Latin American populations
by the 1980s, creating a wide gap between population groups who could afford more expensive,
usually highly processed, foods and the poorer groups that maintained their traditional diets of
mostly cereals, vegetables, roots, and grains. Among those who adopted the "Western Diet",
disparities in health conditions related to the diet emerged including substantial increases in the
prevalence of cardiovascular disease, diabetes, obesity, and hypertension (BERMUDEZ / TUCKER
2003). COWHERD found through a research project in Monteverde, Costa Rica, that food
insecurity was mainly based on an economic shift heavily influenced by tourism (2012). This
shift in consumption behavior led to more homogenized diets that were increasingly delocalized
and reliant on processed foods, correlating positively with stress, depression and anxiety.
In a nutrition profile of Costa Rica implemented by the FAO in 1999, serious obesity, considered
a priority problem for public health nutrition, was found among women between 20 and 59 years
old. Its prevalence rose from 39.7% in 1982 to 49.6% in 1996. Furthermore, nutritional anemia
and vitamin A deficiency among pre-schoolers was listed as a public health problem. 31.4% of
pre-schoolers showed "marginal" deficiency of vitamin A, a strong indicator they were at high
risk of developing greater deficiency. Between 2007 and 2012 the rate of diabetes in Costa Rica
rose from 7.9% to 10.8%, affecting particularly women and an increasing part of overweight
adolescents. 90% of all cases of diabetes correspond to the diabetes type 2, which is associated
with malnutrition and can be prevented by physical activity and a balanced and nutritious diet
(IDF 2013). The part of the adult population that was overweight made up 70% in 2012 (JIMÉNEZ
MONTERO / GAMBOA GAMBOA 2012).
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3.1.3. Medicinal Plants and Their Cultivation
Not only the benefit of diverse diets with high amounts of micronutrients, but also the wide range
of medicinal uses from plants is often underestimated, to the danger of extinction of many
medicinally important plant species. Considering that from higher plants, five different parts of
the plant can be used to win medicinal extracts (roots, stems, leaves, flowers and fruit), it
becomes clear that the huge variety of species in the tropical rain forests, and many more still
potentially unknown, imply a great potential of chemical compounds that could be extracted and
used medicinally. MENDELSOHN and BALICK estimated that from the world´s tropical forests
175extracts contain potential pharmaceuticals and about 325 extracts still have to be discovered,
presenting a massive economic value to society (1995).
Traditionally, Costa Ricans used a wide range of barks, roots and herbs to mitigate pains and treat
illnesses. Traditional medicinal knowledge originates mostly from the native Indian ethnic groups
Chorotega (north), Cabecar (centre), Huetar (west) and Bribi (south and east), owning an
impressive cultural knowledge of cultivated and wild medicinal plant species (MADALENO, 2010).
In an investigation about medicinal herbs production in San José, Costa Rica, MADALENO found
that organic agriculture was practiced in San Jose home gardens and went together with plant
therapy choice over conventional medicine (2010). Vegetable production in front and backyards
varied, and intercropping or multiple inter-planted species was the norm. Trees were often
intermixing bushes and herbs, protecting the garden or plot against drought, the garden and the
house against the wind, and promoted insect and disease resistance (ibid.).
In spite of general native species dominance, it was shown that the three top ranking plants used
in infusions, concoctions, macerations and external applications were European: chamomile, mint
and rosemary. Nevertheless, half the medicinal species grown in front and backyards and
purchased in the markets to treat chronic or mild diseases were native from the American
continent (ibid.).
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3.1.4. Existing Policies and Management Strategies for Diet Diversification
In recent years, a heightened focus has been put onto the importance of a healthy diet enriched
with micronutrients from fruits and vegetables. Related to this, numerous schools in Costa Rica
have started diverse programs aiming to improve the diets of young students and educate them in
sustainable farming and a balanced nutrition.
2012 the EUPI Pedagogical Institute in Nicoya implemented a comprehensive nutrition program
in order to improve nutrition of the students attending the institution and to achieve higher
academic performances. In November 2013 reduced obesity and raised awareness about the need
for healthy nutrition could be observed among the children (EVANS 2013). Another school
program in Talamanca was implemented with the help of the University of Costa Rica (UCR) in
2012, creating a school garden applying organic agriculture. The project was aiming on
improving the students’ health and environmental education. Students as well as teachers and
parents helped the school to offer healthy self-grown food in the cafeteria as a substitute for
highly proceeded and chemically treated food. Out of this initiative, other cultural and artistic
projects developed, such as theater programs or art workshops (CALDERÓN / RIVERA 2012). A
project implemented by the Ministry of Public Education (MEP) in cooperation with the Costa
Rican Social Security Fond (CCSS) that was in the process of planning at the time of this
investigation, planned to introduce organic gardens in 32 schools of the canton Coto Brus in
Puntarenas. The objective of the project was to fight the high rates of cancer and other food
related diseases. A further goal was to teach children how to cultivate without the use of
chemicals and motivate them to apply the learned methods in their own houses’ gardens. Through
this, the family´s intake of fruits and vegetables was aimed to be increased (RODRÍGUEZ 2013).
The Costa Rican Ministry of Health published in 2011 a report about planned strategies and
national food and nutritional security policy, listing possible management strategies to improve
currently existing flaws in the following topics: institutional strengthening, availability and
accessibility of food, consumption and biological utilization of food. Strategies were aiming at
improving the following aspects:
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sustainable, innovative production methods of high quality foods



strengthening of family farming and auto-consumption



supporting commercialization of agricultural products from small national producers



surveillance of the local food markets and food imports



accessibility of healthy food in rural areas, strengthening household economies



raising awareness for food related illnesses

(MINISTERIO DE SALUD COSTA RICA 2011).
On an international scale, in 2013 the FAO coordinated two Global Environmental Facility
projects on biodiversity and nutrition aiming to characterize diverse agro-ecological zones in
various developing countries to analyze and demonstrate the links among dietary diversity,
nutritional benefits and local biodiversity for food and agriculture. The projects were carried out
in close cooperation with governments, scientists and local communities and include recording
and documentation of the local biodiversity, the variety of foods and their nutritional content, the
associated traditional knowledge, the extent to which biodiversity is linked to diets, possible
barriers to the current use of biodiversity and opportunities for promoting the utilization of
diverse foods (CGRFA 2013).
Studies about the application of the Analog Forestry method and the resulting effects on
community nutrition are still rare. Although ongoing projects exist in Costa Rica, there have been
no surveys about the influence on the local communities. Investigating an Analog Forestry
project in Sri Lanka, LYANAGE ET AL. (2013) assessed the improvement of livelihoods as a result
of Analog Forestry application in a rural area in Galle District, Sri Lanka. The objective of the
project was to introduce new sustainable agricultural activities such as bee keeping and planting
fruits. Workshops dealing with Analog Forestry, biodiversity conversation, crop diversification
and long term impacts from mono-cultivation were conducted and tree planting campaigns
carried out, providing timber, fruits, medicinal plants, shade, bamboo (for building) and
threatened endemic plants. Also, bee-keeping boxes were distributed among villagers interested
in the project. The project started in 2002 and was still ongoing in 2013. The management
practices have been successful, resulting in the production of value added farm products and
organic fruits to be sold in the market. Additionally, through environmentally based tourism
activities additional incomes could be generated, supporting the development of a green economy
in the country. From 2002, the number of people engaged in “green employment activities”
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increased significantly. Green employments were for example bee keeping, fruit farming,
collecting medicinal herbs, or eco-tourism activities (LIYANAGE ET AL. 2013).

3.2. Field Work

3.2.1 Employment, Income and Free Time Activities of Inhabitants of Londres
Working in construction or as a handyman were the most common jobs of men working in
Londres. The men in the surveyed households working in tourism or gastronomy consisted of ten
percent, which placed this category third of mostly represented jobs, behind with gardening and
farming. Other jobs represented in the survey were counselors, school teachers or directors, bus
drivers, cashiers, fishermen, insurance officers, pastors, taxi drivers or salesmen. Furthermore,
jobs in food processing, maintenance or administration were also represented.
In 50% percent of the surveyed households, the women were informally employed cleaning
houses in Londres to contribute to the household’s income, while 25% were employed in
gastronomy. Other represented jobs were nanny or secretary.
As illustrated in figure 6, the distribution of genders in carrying the responsibility for the garden
was close to equal. Only two of the surveyed households running a garden paid a gardener for
maintenance.
4,5%
15%
37%

women
men
equally shared

43,5%

payed gardener

Figure 7: Gender distribution in garden maintenance in percent of surveyed households
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In 18% of the households all adult members worked. In 24% of the cases members worked in the
next bigger city Quepos. 42% of the households ran a home based business. In 12% of the cases
all adult members of the household were retired.
The income of surveyed households was quite variable, ranging from $300-500 monthly income
for a household with more than 5 members to the same income for a single person´s household or
a $1200-1600 income for a two persons´ household. Most represented were households of 2-4
persons with an income of $300 to $500 US dollars. However, the distribution showed a wide
range between low and high income groups. The distribution of different income groups can be
found in a table in annex A.
As figure 7 shows, the most preferred free-time activity was watching television, which
according to the participants’ own admission was often done for several hours a day. Noticeable
is that gardening was the second most mentioned free time activity, followed by reading/studying
and outdoor activities. Most of the surveyed households had access to internet (84%), often used

Number of surveyed households

with the mobile phone. Preparing food or cooking was rarely considered as a free time activity.
25
20
15
10
5
0

</= 1 h

>1h

Figure 8: Free time activities mentioned by surveyed household members. Different colors mark the time per day
spent on different activities.
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3.2.2 Share of Income Spend on Purchasing Food

10%

<30% of income spend on
food

12%

30-50% of income spend
on food

14%

>50-70% of income spend
on food
20%

44%

>70% of income spend on
food
no answer

Figure 9: Expenses for food as percentage of income. Presented are 5 different groups (represented by the different
colors), defined as the share of income that goes to the buy of groceries. Numbers in the graph show the size of each
group as a percentage of all participants. The number of participating households was 50.

Most of the surveyed households spent 30% to 50% of their income on food. 34% spent more
than 50% and a considerable group of 14% spent according to their own statements more than
70% of their income on alimentation. Only a small part (12%) managed to keep their costs for
food under 30% of their income. 10% of the interviewees didnot want to give an answer here.

3.2.3 Garden Sizes, Forms of Use and Density of Edible Plant Species
88% (44 out of 50) of surveyed households had either a garden, a patch with grass or plants in
pots. From these, 84% grew some kind of food in their garden, be it vegetables, herbs, spices or
medicinal plants. 26% kept animals, mostly chicken or ducks. 14% cultivated products for sale,
mostly locally within the village.
Most represented categories of garden sizes in Londres were 100-500m² and 500-1000m². Food
production, keeping of livestock, the operation of a compost facility or the amount of time spent
in the garden did not depend on the garden size, while the number of cultivated species correlated
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with the available space as can be seen in figure 9. The highest diversity of edible plant species
per 100m² could be found in rather small gardens between 50 and 100 m². Owners of bigger
properties often tended to grow monocultures instead of polycultures. About half of the gardens
with a size below 100 square meters had more than 10 edible plant species.

Average number of edible plant species

20
18
16
14
12
10
8
6
4
2
0
patio with
pots

<50m²

50-100m²

100-500m² 500-1000m²

>1000m²

Figure 10: Average number of edible plant species per square meter in different categories of garden sizes
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3.2.4 Cultivated Edible Plants in Londres, Consumption of Produce and Favorably
Consumed Fruits and Vegetables
In the following graphs (fig. 10-12), edible plants were divided into 3 groups: vegetables, fruits
and medicinal herbs and spices. A complete list of all cultivated edible plants that includes also
the scientific names can be found in annex B.
Vegetables
The mostly cultivated vegetable was plantain, followed by cassava and sweet pepper. Other very
common vegetables were hot chilies, tiquisque3 and ayote4. The vegetables most often cultivated
for sale were plantain, cassava and ayote. However, in two cases also beans and corn were
cultivated for sale. A few other vegetables or grains such as rice were only sold in one case.
Those vegetables that were found to be favorably consumed did not reflect what was grown for
local sale. Vegetables mostly mentioned to be eaten in raw form were tomatoes, lettuce,
cucumber and cabbage. From these, only cucumbers were cultivated and sold in one case; all
others were either not or very rarely cultivated. Some favored vegetables originated from
climactically different areas such as carrots and cabbage and would not be possible to cultivate in
the warm area of Londres de Quepos. Only favorably raw consumed vegetables were considered
here. The preference of vegetables in general is not presented.

3

a root crop similar to cassava,
A sort of squash

4
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Panameño pepper
Celery
Cucumber
Sweet potato
Pigeon pea
Lettuce
Taro
Mustard
Rice

cultivated for autocomsumption
cultivated for selling products
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Eggplant
Yellow chile pepper
Spinach
Estococa
Guineo
Yam
Ñampí
Papa chilicana
Plátano christiano
Radish
Green beans
Cabage
Carrot
Onion
Garlic
Cress
Brocoli
Sugar beet

Figure 11: Cultivated types of vegetables in Londres, and the number of households in which they were found, sold
and favorably consumed in raw form
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Fruits
The most common fruit tree was the locally so called mamón chino or litchy, native to Indonesia
and Malaysia but common in the humid tropical lowlands of Costa Rica and other Latin
American countries (ORWA ET AL. 2009).
Other types of cultivated trees were avocado, banana, papaya, orange, coconut, mango and
lemon. However from these avocado and papaya are the only trees native to Central America.
Litchy, banana, orange and mango were the most common fruits cultivated for sale. The mostly
consumed fruit was papaya, followed by banana, orange and mango, which reflects well the
supply from local cultivations. However, non-cultivated fruits such as watermelon and apple were
also popular. Pineapple was to the most popular fruit, but its cultivation was not frequent, despite
its suitable cultivation with regards to the local climate.
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Figure 12: Cultivated fruits in Londres and the number of households in which they were found, sold and favorably
consumed
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Medicinal plants
Juanilama, a medicinal herb grown as a shrub which can be used in form of tea against many
gastric problems, was by far the most cultivated medicinal plant in the surveyed households.
Other commonly cultivated medicinal plants or herbs were cilantro, mint, oregano, zorrillo (a tree
of which its leaves are edible and often fried with rice or eggs), aloe vera, cinnamon and lemon
grass. Only in very few cases, herbs or medicinal plants were cultivated for the purpose of
selling.
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Figure 13: Cultivated medicinal herbs and condiments in Londres and the number of households in which they were
found, sold and favorably consumed
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Two thirds of the surveyed households ate raw fruits or vegetables every day, of which most
however were not obtained from fruit trees or vegetable beds in the gardens but were bought in
the supermarket instead.
Considering the size of groups of the different garden size categories shown in figure 15, the
group that consumed their own cultivated produce daily (fig. 14) was more or less equally
represented by all kinds of garden sizes. The same applies to the consumption of cultivated
medicinal plants at least once a week and to not buying fruits. Households, in which no fresh
produce was bought, were only represented by those with larger gardens. Cultivation for selling
was only found to be the case by households with gardens larger than 500 m². It is noticeable,

Percentage of surveyed households

that households owning an additional plot of land are poorly presented in this latter category.
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Figure 14: Dependency of consumption behavior and cultivation on garden sizes
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Figure 15: Distribution of garden sizes in the households, including households that have an additional plot of land
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Figure 16 illustrates that a higher diversity of cultivated edible plants in the gardens was related
to a more regular consumption of cultivated produce. However, it did not affect the consumption

Percentage of surveyed households

of medicinal plants.
60,0%
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40,0%
30,0%
<10 edible plant species
20,0%
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consumption of consumption of consumption of
cultivated
cultivated
cultivated
produce
produce
medicinals

Figure 16: Consumption of self-cultivated produce and medicinal plants compared to diversity of cultivated edible
plants.

3.2.5 Prioritized Criteria in the Purchasing of Food

Health
Freshness
Price
Taste
Sustainability

Figure 17: Prioritized criteria in the purchasing of food. Each corresponding value is based on the priorities the
criteria was given by households and increases with a higher number of high priority values.

33

As shown in figure 17, most participants claimed health and freshness were the most important
criteria influencing their food purchases, while price and taste were ranked as less important.
Sustainability5 of the products was considered as the least important criteria of those given.

3.2.6 Forms of Cultivation
18% of the participants practiced organic agriculture6 according to their own information. 48%
didn´t practice organic agriculture, but according to their own information knew the concept of
organic agriculture. 10% used natural pesticides made from plants. Of these, almost all knew the
concept of or had practiced organic agriculture. 28% used some kind of chemical or pesticides in
their gardens. 62% used organic fertilizer that they purchased, received by preparation from
animal manure or production in a type of compost or simply by putting catering waste from
produce to the plants. Compost was produced by 32% of those surveyed. Except one of those all
knew the concept of or practiced organic agriculture, 72% collected seeds from harvested crops
to replant them. To the question if they would prefer different cultivations mixed in one place or
rather separated in monocultures, 64% answered that they would prefer monocultures of crops.
12% of the surveyed households had a plant nursery.
Of all participants, 14% had heard the term Analog Forestry before. However, most of them
belonged to neighbors or friends of the Analog Forestry Network office. 24% had heard at least
one of the terms permaculture, analog forestry or agroforestry.
Noticeable is that the majority of households who stated to practice organic agriculture or at least
knew the concept of it fulfilled the following criteria: using/producing organic fertilizer/compost,
preferring polycultures to monocultures, having higher densities of different plant species and
collecting seeds from their plants.

5

Sustainability of the products was explained to participants as having little impact on the environment regarding
for example the contamination of soils and drinking water or the loss of biodiversity.
6
The term organic agriculture is used in this paper to describe every garden management that uses organic compost
for fertilization and avoids the use of chemical fertilizers or pesticides.
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3.2.7 Limiting Factors for Cultivation
The most often given limiting factor of garden cultivation in the surveyed households was
available time (38%). Other often mentioned disturbances were climate (28%) and lack of plants
or seeds. Interest as a limited resource was mentioned in 16% of the households, as often as
space. Other named reasons for no or little cultivation of edible plants were health problems or
missing manpower, no land tenure of the garden plot, chemicals released by the home-based
business that would damage the plants7, bad soil or keeping animals that would feed on seedlings
or vegetables.

3.2.8 Main Products Bought by Households and Purchase of Local/Homemade Products
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Figure 18: Main food products bought per household and their purchase location
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In the according household a home-based paint shop was operated
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Figure 18 illustrates the most often bought products in surveyed households and the share of
locally bought or homemade products. Coffee, condiments and rice were the products that were
mostly bought in supermarkets, followed by vegetables and beans. The products that were bought
locally in the highest number of cases were animal products other than meat. Also meat, in
particular chicken, was purchased locally in some cases. Another product often locally and
homemade bought was pastry. Vegetables, rice and beans were bought by most households, but
seldom obtained locally. Fruits were bought by about three-fifths of all households, in only one
case being bought from local producers in the village.

3.2.9 Occurrence of Chronic Illnesses in Families, Consumption of Medicinal Plants and
Education Related to the Effects Diets on Health
68% claimed to consider healthiness of food as the most or second most important criteria when
buying food and 72% related health to a healthy diet. Nevertheless, in every third household
diabetes occurred in the family (32%). 62% of the questioned households had chronic illnesses in
their family. 18% preferred to use flavor enhancers that are stated to cause cancer before natural
seasonings.
During the interviews, little education of the participants regarding diet and health was reflected.
Less than half of the participants (42%) could name 3 illnesses related to diet. From those, most
named acute illnesses directly occur from food such as gastritis, parasites or simply stomach
ache, or illnesses that are very obviously related to food such as overweight or vitamin
deficiency. Only a few named cancer and even in families where diabetes occurred, it was often
not named as an illness related to nutrition. 78% preferred to use white sugar before the cheaper
and ubiquitous raw version of cane sugar that according to JAFFÉ does not trigger diabetes and
besides various health effects is even suspected to have antidiabetes effects (2012).
In 62% of the surveyed households, locally cultivated or wild growing medicinal plants were
consumed. 22% consumed medicinal plants weekly from their own cultivation. A beneficial
effect on the occurrence of chronic illnesses in the family by consumption of medicinal plants
was not observed. However, there was a clear correlation of the daily consumption of raw fruits
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and/or vegetables and linking chronic illnesses to the diet (77% of those linking chronic illnesses
to the diet consumed raw fruit and/or vegetable daily).

3.2.10 Information about cultivation habit changes in Londres according to older
inhabitants
Specifically from older people, information about consumption habits and food cultivation in the
past could be obtained. In former generations, consumption of fruit and vegetables was not very
common either but was rather concentrated on corn, rice, beans and tubers.
In the so called “paso de los indios” (Indian´s passage), which has been the former name of
Londres more than 50 years ago, no roads existed yet and transport was done by horse. Food was
mainly produced self-sufficiently or bought in cooperatives located at well accessible points close
to the town of Quepos (for example the "Cooperativa de Achiote y Piña", i.e. “Annatto and
Pineapple Cooperative”), which bought homegrown produce from the local farmers and resold it
for prices that made home cultivation lucrative. Instead of chemical pesticides, pest control was
commonly carried out with a machete. In many households, the only bought products were salt
and coffee, which were procured the few times when people made the effort to go to the next
town, since supermarkets did not yet exist in Londres and the transport to the remote village was
difficult. Sweetener was obtained from the cultivation of sugar cane that was converted into raw
brown sugar, called tapa dulce.
With the implementation of close supermarkets, processed goods and mobile merchants with
cars, most cooperatives closed a few years ago. Tourism gained a foothold in Quepos and the
close-by Manuel Antonio and increased rapidly, and so did the number of foreigners buying land
in Londres. Many agriculturists sold their land, attracted by the sums that they were offered by
mostly foreign investors, which then often was converted into protected forest areas. This topic
was often an emotional one during the interviews, especially with older people that were
displeased about foreigners “banishing” farmers them from their land, paying them supposedly
under value and stopping cultivation of rice, beans and corn in many parts of the land around
Londres. Thus, as one of the main reasons for less cultivation in the area, the increased settlement
of foreigners and conversion of landscapes into protected areas was stated.
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Another reason given was the accessibility to the cheap market in town, and that the local farmers
could not live from what they would obtain by selling their products for the same prices. For
example, one kilogram of cassava could be bought for 300 colones ($0,60) on the market. This
price did not justify the work invested into growing the crop. However, those that sold products
on the market were not the farmers, but bought the products from bigger companies (partly
outside the country), cultivating in large quantities, applying high amounts of fertilizers and
pesticides as well as genetically manipulated species to enable growth of the weakened plants in
monocultures on depleted soils. Chemical applications allowed the possibility to ripen crops
more rapidly in time for harvest, polluting groundwater and rivers, soils and surrounding
ecosystems.
Although it had been stated that soils were rich in Londres de Quepos, many said that the
quantities of food needed for a household couldn´t be produced. Also it was said that people
nowadays would work longer and would have less time for their gardens.
By some people, a change in the occurrence of diseases was mentioned. According to them,
diabetes rates and the occurrence of cancer and other food related illnesses rose with the
increased consumption of processed food and white sugar. In the past, raw brown sugar from
cultivated sugarcane was used as sweetener. In times when interviews were conducted, very few
households used raw sugar, preferring white refined sugar instead. Several older people lamented
that doctors had recommended them to eat more raw fruits and vegetables to improve their health
status, particularly in case of diabetes and other food-related illnesses, but that it would be a
difficult change for them.
It was noticed that education about food and health was extremely low in many cases. Cases
occurred where people worked in health institutions but recommended in the interviews
processed and junk-food instead of fresh produce.
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4.

Discussion

Methodology
The interviews were characterized by the fact that traditionally households in rural Costa Rica
can consist of up to four generations. Thus, the questions within one interview were often
answered by different family members in different age groups making it difficult to assign the
questions to one gender or one specific family member. Since interviews were sometimes held
with adolescents when parents were not available, some results had to be evaluated with caution.
Results about free time activities or knowledge about food-related illnesses could vary depending
on the family member (retired people as well as workers and children) that answered. Even
though some results might not be representative, they gave glues about greater trends.
Another aspect that became clear during the revision of the results was that some additional
information could have given a more complete picture of consumption habits of Londres’
inhabitants. A question about preferred vegetables in general would have made it easier to
compare favored vegetables with the cultivation of specific species. Included was only a question
about favored raw consumed vegetables to prove the supposition that the consumption of produce
in its natural form was not common during the time of the interviews.
Discussion of results
The results of the interviews in many cases reflected the literature findings about nutrition in rural
households in Latin America. Fruit consumption was generally low and agricultural practices
were rarely applied in home gardens. However, the reason for little cultivation was not as
expected a shift of employment towards gastronomy and tourism outside of the village in the next
town Quepos. The distribution of jobs showed that most people were working in the same village
they lived, men predominantly in construction, and women in cleaning houses. Tourism did not
have a great direct impact on the households of Londres, but rather an indirect one, through the
increase of imported products and processed foods rather than local traditional foods. Another
significant impact seemed to present the interest of foreigners on the land, whose objectives were
not to cultivate, but to transform former cultivated land into protected areas to maintain forests
and wildlife. The traditional consumption of diverse roots and tubers, corn products, rice, beans,
39

natural seasonings and sweeteners from self-cultivation had been highly affected by
modernization trends, which gave rise to the availability of processed foods, white sugar, wheat
products, meat dominated meals and soft drinks.
The investigated income of surveyed households was notably low compared to the average
monthly income of round 1,850 US dollars and 1,270 US dollars per household in rural areas that
was investigated by INEC in 2012 (in Londres households of 2-4 persons with an income of 300
to 500 US dollars was the most common). Nevertheless, the share of income spend on food was
markedly high, in many cases being double the amount of what was spend as a national average
(25,9% according to WASHINGTON STATE UNIVERSITY 2011). Investigating consumption
preferences, the notion develops that this high amount of money spend on food in low income
households could be reduced significantly with the appliance of home cultivation in forest
gardens.
Fruit that were consumed often originated from the supermarket for high prices, even when fruit
trees were available in the own garden or offered by neighbors. In case of fruits, the offer of
cultivated plants in the village would supply the demand well. Fruit trees or shrubs that grew in
the inhabitants gardens carried often the types of fruit that were mostly favored by inhabitants,
such as papaya, banana, orange and mango. However, the harvest of fruits from trees was not
popular among the villagers. Some claimed that the effort of collecting the fruits from the trees
would be too high. Also the planting of fruit trees for new generations did not seem to be
considered a necessity by most households. Trees that were growing in the garden originated
from former generations and were often not given much attention. Another reason why people did
not make much use of the offer of locally grown fruits besides the fact, that the consumption of
raw fruits itself was not very popular, might be the desire to appear wealthy to the other
inhabitants.
This cultural aspect plays generally a big role in Costa Rican rural communities and probably
does not spare the topic food consumption. The importance of outer appearances determined to a
large extent the behavior of inhabitants. Avoiding being perceived as poor was worth investing a
large share of the income in a more “western” lifestyle. Advertisements and TV-shows presented
what this way of consumption should look like. Picking fruits from local trees in the garden or
cultivating one’s own vegetables conflicts with what was considered a modern wealthy lifestyle.
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Thus, instead of making use of local fruit trees, fruits that are not adapted to the local climate and
must be transported long distances were bought, such as watermelons, apples or strawberries.
Similarly, rice, beans and vegetables were rarely purchased locally but rather bought in
supermarkets. For the same reason, processed food, fast-food and sweets were quite popular.
Meat and chicken, also often considered as an indicator for wealth in Costa Rican rural areas,
were purchased more regularly than fruits. The German author and environmental activist
RAPHAEL FELLMER

describes in his recently published book “Happy Without Money” similar

experiences he made in Latin America. Despite the poverty and low income of many workers in
Mexican supermarkets, they did not take home food leftovers that were not sold, even when they
were allowed to. The reason was according to them to not lose their pride in front of their own
families, but to show that they could afford to buy their own food. By asking for the food
leftovers in supermarkets and taking them home, the author presented an alternative behavior and
together with other participants was able to initiate a switch in the way of the employees’
thinking, motivating them to take home the free food themselves (2013).
Consumption habits that are influenced by globalization, media and social constraint gives rise to
homogenized diets that are increasingly delocalized and reliant on processed foods since the
available money is spent on a few “modern” products, that don´t leave finances for diversifying
diets. From “keeping up with the neighbors” over fulfilling wishes of whining children to easy
and quick access, many reasons can detract from long term best interests of an individual or a
family making choices about their diet, sacrificing portions of their income. It seems that savings
are then made at the wrong place. Thus, if fruits, vegetables or staple foods are purchased, neither
local nor sustainable producers are supported. Instead, imported products are bought since large
companies are able to offer lower prices than local producers. The diminution in production and
satisfying of the food demand with imports does not only give rise to illnesses triggered by
additives, preservatives and residual pesticide, but creates further inherent problems such as
unemployment and rural migration, generating poverty and negative health effects (MINISTERIO
DE SALUD COSTA RICA

2011).

The blame for weak economy and poverty of farmers was often put onto foreigners and nature
conservationists that had bought land in the area. Even though this might apply partly in some
cases, the thought involuntarily came to mind that people were searching for a scapegoat in the
settling foreigners in Londres for people giving up cultivation. Another possibility is that people
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had sold their lands voluntarily driven by the attraction of easy money and the hope to start a new
life in the town hoping to capitalize on the growing tourism boom. Spending the money in an
unsustainable way and having little success in finding the expected good work opportunities in
tourism gave possibly rise to frustration and led to poverty in the case of many former farmers.
To revive farming in Londres de Quepos and increase incomes of households with the sale of
forest products such as herbs and spices, Analog Forestry could offer an interesting possibility,
proving that nature conservation can go hand in hand with cultivation. At least 82% of the
surveyed households had a garden big enough (>50 square meters) to apply a forest garden. Yet
there has been no scientific research about the required minimum size of a food forest with the
Analog Forestry design, but it is assumed that a basic design can be applied in a small space of
some square meters (AGUILAR-ESPINOZA, personal communication, July 15, 2013). It could be
seen in the survey that smaller gardens often even showed a higher diversity of edible plants then
larger properties. Trees were found in small garden patches showing agroforestry structures and
food production was independent of garden sizes. In households, where a higher diversity of
edible plants was found, diets were healthier and contained more often raw fruits and vegetables.
In four out of five households at least one adult member was unemployed. According to
participants, in most households several hours a day were spent watching television as the most
preferred free-time activity. It appears that theoretically most households could spend one or two
hours a day for taking care of a forest garden. Also, the high number of households running a
home based business (42%) increases the possibility for home gardening. Once an income would
be generated with the products of forest gardens, other working activities could be given up and
more time could be invested in cultivation and preparation of products. In respect to the fact that
gender distribution in garden work was quiet balanced, there didn´t seem to be a cultural
limitation in terms of role allocation in gardening, which facilitates the gardening situation in a
household, where one of the members works outside during the day.
Education regarding sustainable agricultural methods appeared necessary. Chemical fertilizers or
pesticides were often used in the case of production in higher quantities of fruits and vegetables
for selling. For small scale cultivation, people tended rather not to use any chemical additives.
However, the reason was mainly not the objective of organic farming, but a lack of interest in
investing any resources, be it time or money, in their garden. In general, gardens and edible plants
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were treated like a minor matter, which is appreciated if it brings any output with minimal
investment. Nevertheless, the interviews showed that knowledge about preparation of natural
pesticides, compost and the nursing of plants existed, even though only in a few households,
mostly shown by older inhabitants. In general, the thinking predominated that successful
agriculture implied monocultures, pesticides and chemical fertilizers. Thus, even though some
were aware of environmental problems and pollution by large cultivations (e.g. from large-scale
pineapple cultivation for export), a lack of knowledge about environmental impacts and
sustainable agricultural methods existed, that could be compensated with environmental
education and workshops about sustainable cultivation.
Alarming interview results about knowledge regarding food related illnesses as well as high rates
of diabetes and other non-communicable illnesses showed the urgent necessity also here for
greater education. This problem seemed to be fundamental, since inhabitants were simply not
aware of the consequences of their consumption habits. According to the participant´s answers,
health was an important issue for them, but the link to nutrition seemed to be missing in most
cases. Also, in most cases, the large diversity of medicinal plants that are adapted to the tropical
climate and simple to cultivate and prepare was neither used nor known. This highlights the fact
that education must also here be the first step to open people´s minds for a switch of consumption
habits and the recognition of home gardening as an easy method providing healthier but cheap
food.
Building knowledge about food choices can break down cultural and educational barriers that
prevent healthy diversified diets. A consideration that is often not sufficiently made in developing
countries and rural areas is that food security can´t be built without the education to create a
diverse and nutritious diet on a limited income. In the purchase of food, people choose taste,
quick preparation or quantity as criteria before nutritional aspects (PATEL

ET AL.

2013).

Statements from interviewees about prioritized criteria in the purchase of food (health and
freshness as most importance, while price and taste were ranked as less important) were often
contradictory with the actual consumption preferences, but underlined the picture they wanted to
present to the outside. To increase food security, food needs to be easy and convenient to eat and
the proper tools and know-how to prepare it must also exist. Furthermore, food should conform
to individual cultural tastes and preferences and last but not least not let a family appear poor.
43

The application of forest gardens as a method to provide easy and affordable access to healthy
food and diversify diets requires a change of view of community members, which can be
achieved by education and presentation of working examples of analog food forests. Applying
Analog Forestry could not only significantly improve people´s diet and health, but also their
economic livelihoods. The harvest of self-grown produce instead of purchasing expensive
imported products in the supermarket while weakening the country´s economy could save high
expenses. Furthermore, products like medicinal herbs, spices and other forest products can satisfy
a growing interest in natural foods and could be sold to create an additional income. A sustainable
cultivation without chemical pesticides and fertilizers would not only benefit nature but also
increase the quality of each product itself, reducing non-communicable illnesses and allergies
resulting from contamination and bad quality of food products. Instead of purchasing the
cheapest variety of a product, the focus can be put on the cultivation of varieties of traditional
species that are rich in micronutrients and vitamins. It has been reported in scientific literature
that significant intra-specific differences in the nutrient content of most plant-source foods exist.
For example, according to the COMMISSION ON GENETIC RESOURCES FOR FOOD AND
AGRICULTURE (2013), 200 g of rice per day can represent between 25 and 65 percent of the
recommended daily intake of protein, depending on the variety consumed, thus having a large
effect on nutrient deficiencies and nutrient adequacy in populations and individuals (CGRFA
2013).
Mentioned cultural and social particularities must be put into account to generate interest among
the inhabitants and not let Analog Forestry appear as a sort of development aid but on the
contrary as a modern, smart and attractive strategy to obtain healthy food in an economic way
and increase household income with the distribution of healthy organic products.
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5. Environmental Management Strategies to Promote Analog Forestry in
Londres, Costa Rica
Many development aid programs regarding nutrition focus on areas that are highly affected by
poverty and malnutrition. Thus, the emphasis of agricultural programs and policies is often
mainly on increasing the production of a few staple crops to eliminate hunger and less on food
diversification. Success is then measured in terms of the quantity of available food or dietary
energy supply thus marginalizing the aspects of sustainability and nutritional health such as
supplying sufficient micronutrients.
The application of forest gardens in the rural Costa Rican village of Londres would go far beyond
increasing the quantities of available food. By encouraging people to reengage in local
sustainable agricultural and putting agriculture back in local hands, it aims at diversifying diets,
increase micronutrients in meals, decrease of the purchase of expensive imported goods and fast
food and a revival of the use of local traditional edible plants. Furthermore, establishing forest
gardens with the Analog Forestry method increases the forest cover and thus improves ecosystem
services such as the provision of clean air and water, recuperates biodiversity and increases
carbon sequestration.
As the results of the survey held in Londres show, the first step in promoting biodiversity in
nutrition and agriculture is educating people concerned to expand the knowledge about the
importance of a balanced diet for health and the nutritional benefits derived from biodiversity.
The positive health effects of a high fruits and vegetable consumption such as the prevention of
some micronutrient deficiencies and the prevention of chronic non-communicable diseases has
been extensively documented over the past few years (JACOBI/KELLER 2006). This knowledge
has to be transmitted to address inhabitants with the help of campaigns and other actions.
Consumption is determined by many factors, such as income, family size, nutritional education,
knowledge about the selection of food products and their preparation, habits and traditions, social
constraints, and last but not least the cultivation of food (MINISTERIO

DE

SALUD COSTA RICA

2011). To successfully apply management methods that improve education, nutrition and health
as well as motivate cultivation in general sound knowledge of the political, economic, social and
cultural environment is necessary. To delight and inspire inhabitants to open themselves for an
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innovative method and engage themselves in gardening, skills are needed to assess and analyze
the situation of concerned households quickly and accurately regarding their consumption habits,
educational status and personal values.
Table 2 gives proposals for possible management strategies, taking into account the educational
and social status of Londres inhabitants as well as cultural hurdles that must be overcome.

Table 2: Action Plan for the implementation of forest gardens with the Analog Forestry methods in Londres

Field of action
Raise awareness about non-communicable
diseases and their relation to diets

Examples




Educate about what composes a healthy diet





Overcome cultural hurdles such as the fear of
being considered as poor when doing
agricultural activities and communicating
agricultural practices as being part of what is
regarded as a modern, wealthy lifestyle
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Distribution of information material and
handing out appealing posters
Information events in different
communal institutions like local schools
or churches
Showing informative documentaries that
enlighten about food-related diseases
and the consequences of bad nutrition, as
well as the life cycles of consumption
products and environmental
consequences
Tasting booths at community events
with attractive samples of forest
products to try out
Distribution of information material and
handing out appealing posters
(collaboration with local clinic
Visits in schools and implementation of
health food workshops with children
Inclusion of popular community
members or persons that have an idol
function for the children
Organization of communal events that
promote home gardens and Analog
Forestry as part of a modern lifestyle
Showing documentaries or educational
movies where farming is integrated in a
modern lifestyle and where

farmers/persons cultivating their own
produce are depicted as living a enviable
lifestyle
Build up connection with and knowledge
about local nature







Generate interest and knowledge in planting,
harvesting and maintaining forest gardens













Impart knowledge about properties of edible
plants as well as skills in the preparation of
meals with diverse ingredients and medicinal
substances from forest products





Walking tours with school children
through local forest and teaching about
animal and plant species
(Art-)workshops in schools with natural
materials
Generate inhabitants pride about the
biodiversity in the village
Offer hiking or biking tours for the
community
Establishment of an educational nature
trail
Education about economic benefits of
forest gardens as well as environmental
benefits such as watershed protection
from reforestation
Workshops in schools about ecological
agriculture and making a compost
Fruit tree planting for former generations
as a community event (e.g. in school
garden)
Seed exchange events
Courses about how to design, plant and
sustainably manage a forest garden with
the Analog Forestry method
Information about the environmental and
health effects of chemical pesticides and
offering of natural alternatives such as
plant-based pesticides
Underlining benefits of forest gardens
like provision of forest products, carbon
sequestration, and recuperation of
biodiversity
Publishing and distribution of an easy
practitioners guide for Analog Forestry
with instructions for tree nurseries etc.
Cooking workshops with traditional
ingredients and forest products
Workshops about uses and preparation
of medicinal plants
Honey production from school-owned
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Enable the possibility of generating an
additional income by the distribution of forest
products








Establish eco-tourism







Generate collaboration of local institutions
and community members
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beehive
Distribution of medicinal teas and
artisanal soaps from local herbs with
recipes
Preparation and distribution of a booklet
with common traditionally used edible
plants, their properties and their uses
Preparation of cosmetic products and
tees from traditional medicinal plants in
schools including the collection of the
used herbs
Create a design proposal for a forest
garden that does not only in the long
term provide marketable products but
also already in the first years provides
food security and commercial products
Establish cooperatives located at well
accessible points, that buy products from
producers and distribute them
Advertise forest garden products in the
close town and emphasis on their
production that goes beyond organic
farming
Collaborate with local hotels or
restaurants that have an emphasis on
sustainable healthy products
Traditional food and cuisine as tourist
attraction
Workshops about local edible plants and
their preparation as well as about
medicinal plants and their uses
Focus on ecotourism: holidays on a farm
with the possibility of practical work
experience and catering from cultivated
products
WWOOFing” projects ("World-Wide
Opportunities on Organic Farms") on
farms with forest gardens
Fruit and vegetable baskets in front of
doors from surplus production of
produce
Community compost in schools
Seed exchange events





Keeping track of community development
regarding agricultural activities






Exploit governmental incentives that support
forest farming






Form local groups that collaborate,
produce together, generate income,
develop new ideas and events and
transfer information
Fruit and vegetable baskets in front of
doors where overproduce can be offered
for exchange or for free
Train and recruit interested people for
educating community members in the
Analog Forestry method and for carrying
out the concept of forest gardens
research for the development of
improved farming systems (including
appropriate use of the Analog Forestry
method)
Refresh courses
Network building with like-minded
organizations or local groups,
organization of regular meetings
Offer incentives for joining the Analog
Forestry Network
Carbon sequestration payments
Fiscal incentives for reforestation (soft
loans, grants and tax allowances for
reforestation projects)
Incentives to increase biodiversity
Payment for sustaining ecosystem
services
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Raise awareness about non-communicable diseases and their relation to diets
Challenge:
Health is important to Londres’ inhabitants, but the link between nutrition and health is for many
not obvious as demonstrated by results from the questionnaire. Education about the consequences
of homogenous diets, fast food and high amounts of refined sugar has to be imparted, and the
valuable properties of (raw) fruits, vegetables and medicinal plants communicated.
Measures:
Appealing posters, located at easily viewable and frequently visited places, such as the local
medicinal clinic can be the first step to raise awareness. Since the opinion of health advisors and
medical doctors is usually well acknowledged, persons in these rolls could point to and distribute
information material with much success. The preference of people for watching TV can be used
for educational purposes, offering free cinema presentation with a beamer, showing
documentaries that educate about consequences of bad nutrition, as well as the life cycles of
consumption products and environmental consequences. Education about these issues is mostly
effective at a young age. Thus, the topic should be addressed in schools and be made more
concrete by active integration into the classes, such as in form of the preparation of a fruit salad.
Every child could contribute to the salad with a fruit from their garden (if not existing, from
neighbors or wild growing) and point out the properties of the regarded fruit before eating.
Indicators for effectiveness:
Possible indicators showing a more profound education regarding nutrition and rising
interest in healthy food from childhood on:


raised awareness and knowledge about non-communicable diseases and healthy diets



better education regarding nutrition in schools



increased consumption of natural foods and a decrease in fast-food products

To measure success, a survey should be conducted at least one year after implication of
management practices. Interviews should not only aim at adults, but also at school children.
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Teachers of schools should be asked about if and how they integrated the topic in classes and
about the reaction and learning success of children.

Educate about what composes a healthy diet
Challenge:
Diets are heavily influenced by factors such as income, family size, habits, nutritional education
and social constraints. Products are often chosen that fulfill the requirements of easy and quick
access, being cheap and easy to prepare, enable to keep up with the neighbors or fulfill wishes of
children – reasons that can detract from long term best interests of an individual or a family
making choices in their diet.
Measures:
It must be not only communicated that a healthy diet consists of a variety of fresh vegetables,
fruits and other parts of edible plants, but also that a healthy diet doesn´t necessarily have to be
expensive, but on the contrary can save money. Tasting booths by the International Analog
Forestry Network (IAFN) on community events with samples of fresh products to try out can
impart that vegetables and fruits can be easily prepared to attractive snacks and dishes and
furthermore present the variety of edible products that can be obtained from local forests and the
cultivation of forest gardens. Furthermore, the image should be conveyed that locally cultivated
diverse products can make modern and wealthy appearing dishes.
The topic should be addressed in schools in health food workshops implemented by members of
the IAFN network or trained teachers. Parents should be invited or children should be motivated
to take recipes from workshops home and repeat the learned dishes with their families. Posters
and banners illustrating various locally grown fruits and vegetables, their health effects and
preparation methods can be prepared by children and should be put up in schools and public
meeting places.
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Indicators for effectiveness:
Possible indicators showing changes in nutrition and rising interest in healthy food from a
young age:


Integration of the topics nutrition and health in schools



Raised awareness about health effects of the diet among adults as well as children



Changes in the state of health of community members like obesity rates (especially
children’s obesity)



Higher consumption of fruits and vegetables, also in raw form

After at least one year from implication, a survey should aim to investigate consumption patterns
and diet changes within addressed families. Changes in the state of health of community
members like obesity rates should be measured after two years or more. An emphasis should be
put on children’s obesity, considering children are the most vulnerable group concerning
nutritional health. Teachers of schools should be asked if and how they integrated the topic in
classes and the reaction and learning success of children.

Overcome cultural hurdles such as the fear of being considered as poor when doing
agricultural activities and communicating agricultural practices as being part of what is
regarded as a modern, wealthy lifestyle
Challenge:
The desire of a wealthy appearance towards other inhabitants is a strong cultural factor that
particularly in rural areas determines daily life and does not spare the topic food consumption.
Not being perceived as poor is worth sacrificing portions of even a low income to enable a
lifestyle that seems modern and similar to the western world. Farming is considered as oldfashioned and associated with poverty, while processed food and imported products are
considered as modern, giving rise to an increasingly delocalized consumption reliant on
processed foods.
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Measures:
The view of farming and harvesting fruits from local trees being a practice in poor households
must be changed. Therefore it is important to present Analog Forestry and the implication of
forest gardens, as well as the production of forest products, as a modern innovative method rather
than a sort of development aid. This impression can be communicated on communal events,
where forest garden products are offered as attractively presented samples of forest and eye
catching posters and flyers point to the innovative aspect of the method. It should be presented
that the forest farming offers additional income opportunities and even the chance to join the
trend towards eco-tourism without having to move outside the village to a larger town. At the
same time, the method must not be presented as too complex, which could otherwise deter
villagers rather than attract them. Influential community members and institutions should be
involved to promote subsistence farming, healthier diets and consumption based on local
products rather than imported food. Farming should be addressed in schools in the form of school
projects and gardening incorporated in everyday school life in the form of workshops. The
opportunity of growing their own vegetables will give children a positive feeling of success that
they will associate with the topic farming. Publically presented documentaries or movies
broaching the issue of farming can convey a modern picture of gardening and homemade
products.
Indicators for effectiveness:
Possible indicators marking a change in mindset regarding agriculture, subsistence farming
and collecting wild edible plants:


Increase in wild harvested fruits, vegetables and herbs



Increase in the number of community members harvesting their self-grown produce



Exchange of homegrown products between community members



Increased interest in terms of gardening and consumption of local products

A survey about how often wild fruits are harvested, how many inhabitants harvest their selfgrown produce and consumption sources in general could show if interest grew in terms of
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gardening and consumption of local products. The survey that was used for the investigation in
hand can serve as a good comparison tool and can be repeated in its existing or in a reduced form.

Build up connections with and knowledge about local nature
Challenge:
The preferred leisure activity of survey participants was watching TV which was done for several
hours a day. Interest in gardening barely existed, especially in the case of younger generations.
Measures:
Attractive opportunities that raise the motivation of spending time outside in nature should be
established. Walking tours with school children through local forest and (art-) workshops in
schools with natural materials that address younger generations. Offering of hiking or biking
tours for the community and the establishment of an educational nature trail also addresses adults
and provides important elements not only to generate inhabitants’ pride about the biodiversity and
richness of local nature but also to attract tourism and enable additional income possibilities.
Indicators for effectiveness:
Possible indicators marking a rise in connectivity of community members with local nature are:
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more nature-related material taught in school classes



Increased opportunities and participation in outdoor free time activities



The establishment of regular communal events involving the local forest and nature



Jobs that have been created by establishing attractions like nature trails



Increase in eco-tourism as a result of established nature attractions

Generate interest and knowledge in planting, harvesting and maintaining forest gardens
Challenge:
Knowledge about agriculture and traditional uses of plants gets lost due to a lack of interest of
younger generations and missing idols that can play a leading role in promoting subsistence
farming. Farming is considered old-fashioned and associated with poverty, while modern
lifestyles are presented in TV-Shows, which are the most favored way to fill free time.
Furthermore, gardening is being considered a hobby which is time consuming and tiring rather
than a source of healthy food or additional income. Health benefits of outdoor activities as well as
economic incentives associated with home gardening are mostly unknown.
Measures:
The pleasure of working in nature, cultivating food and consuming from one´s own garden must
be communicated to children from a young age. Schools should offer workshops in gardening in
the school garden and provide a good example for inhabitants performing compost production,
organic farming techniques and a high diversity of edible plant species. The IAFN can provide
local schools with trees from closely located network-owned tree nurseries and forest farming
courses. These activities can be implemented by local or international student interns or
volunteers in the frame of worthwhile fieldwork experiences and complemented by a post
analysis report. The scientific report can potentially deal students as a thesis to complete their
studies and provide the IAFN with worthwhile project reports. Courses should not only transfer
knowledge about sustainable farming practices along with the Analog Forestry method but also
inform about economic benefits of forest gardens such as government incentives, as well as
environmental benefits from reforestation, such as watershed protection.
The entire community can be involved in fruit tree planting events in locations like community
parks, schools or other communal areas. This way awareness will be raised about the value of
fruit trees for future generations and appreciation will be generated of the community´s richness
in biodiversity and edible plants. Further events can include exchanges of local and organic seeds
and exhibitions of artisanal products from local fruits and plants such as chocolate, tees or
essential oils. The IAFN plays an important role here in providing or helping to build starter
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equipment and knowledge about the production of goods, which can be communicated in
workshops and school classes.
Courses about how to design, plant and sustainably manage a forest garden with the Analog
Forestry method should be advertised and implemented for free or for a for price locals can
afford. Certificates for a completed course can raise the motivation of regular participation.
Workshops should include information about the environmental and health effects of chemical
pesticides and offering of natural alternatives such as plant-based pesticides. Benefits of forest
gardens such as provision of forest products, carbon sequestration, and recuperation of
biodiversity are to be emphasized and can be summarized together with a description of the
methods in a free practitioners guide for Analog Forestry. Furthermore, interested locals can be
trained and certified as qualified trainers to spread the gained knowledge independently from
external trainers.
Indicators for effectiveness:
Possible indicators for a successful implementation of the named management practices:


A higher density and greater diversity of edible plants in local gardens, the school
and other communal places



The use of the Analog forestry method in local gardens



Decrease in the use of chemical pesticides



Increase in organic farming methods such as the use of plant-based pesticides and
composting.

To measure possible ecological effects on the long term, so called bioindicators8 can signal the
ecological improvement of soils and watersheds. For measuring a possible increase in density
and diversity of edible plants in local gardens and communal places, the report in hand gives
information about the current status for comparison.

8

Bioindicator: refers in this context to any biological species or group of species or biological response whose
function, population, or status gives information about the status of an ecosystem or the environment.
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Impart knowledge about properties of edible plants and skills in their preparation and in
the manufacturing of forest garden products
Challenge:
Knowledge about the traditional uses of plants and the health-benefits of a diet based on fresh
vegetables and fruits is being lost over time and consumption becomes increasingly delocalized
and reliant on processed foods. As a result of insecurity and missing knowledge about medicinal
properties of plants people often resort to antibiotics in the case of benign illnesses that could be
treated with herbal remedies, challenging their natural immune system and budget. The potential
of an additional income and economic incentives regarding forest farming are mostly unknown or
not being considered.
Measures:
An informational event in the local medicinal clinic can educate about the natural immune system
strengthened by a balanced nutrition, the potential of traditional herbs to help illnesses, and when
they can be chosen for their health, environmental and economic benefits to replace commonly
overused conventional remedies such as antibiotics.
Besides the distribution of samples of medicinal teas, artisanal soaps, etc. from local herbs
including the respective recipes, the IAFN can offer cooking workshops that include dishes with
traditional ingredients and forest products. As part of a school excursion or public event, children
can collect wild growing local herbs under the supervision of a trained teacher or IAFN member,
dry them and produce tea as a gift for parents. Other possibilities are soaps, shampoos, spices and
medicinal products. Further a beehive can be established in the school garden behind the local
school, serving as an educational tool and being maintained by a working group of interested
students that learn how to produce honey. Costa Rica is home to some species of stingless bees
that are used to produce honey, which could facilitate the introduction of honey production to
children. The produced honey can be sold for the benefit of the school and the advertising of
homemade products and alternative sweeteners.
Regular public events held by the IAFN and later possibly by trained locals can include above
described excursions as well as workshops about uses and preparation of medicinal plants,
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cooking classes and trainings about the manufacturing of forest garden products such as honey,
teas and cosmetic products. The necessary equipment must be provided by the IAFN. The
preparation and distribution of a booklet with common traditionally used edible plants, their
properties and their uses helps interested inhabitants to apply the learned material at home.
Indicators for effectiveness:
Possible indicators monitoring a greater awareness and use of the potential of forest garden
products regarding medicinal aspects and the generation of an additional income:


Increase in density and diversity of edible plants in local gardens, in particular
medicinal herbs



Decrease in the inappropriate use of antibiotics



Increase in the use of herbal medicines and natural remedies

On the long term:


small additional incomes of the school or private households, generated by the
distribution of homemade forest garden products



Increase in the number of participants and interested potential course instructors

Enable the possibility of generating an additional income by the distribution of forest
products
Challenge:
Forest gardening can and will only be accepted as a lucrative option worth investing time and
money, if food security can already be achieved in the first years of application and commercial
products to be sold for the achievement of an additional income can be produced. The cheap
market in town easily accessible by roads is an important competitor, making it nearly impossible
to make a living out of homegrown produce if it must be sold to similarly low prices. Prices that
were able to compete with the market would not justify the work invested into growing the crop
in a small scale. Cooperatives located at well accessible points which bought homegrown
produce from the local farmers for prices, that made home cultivation lucrative and resold it, had
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to close with the implementation of nearby supermarkets, mobile merchants with cars and the
popularity of processed goods. Potential customers for forest garden products must be identified
and raised connection between products and potential buyers must be made. So far, neither ways
of generating an additional income by establishing a market niche with the help of forest garden
products nor economic incentives regarding forest farming are being considered by local
residents.
Measures:
The creation of a design proposal for a small scale forest garden, easily maintainable and not
requiring far-reaching knowledge, adequate for conditions of Londres de Quepos (climate, size of
properties etc.), is the first step to a successful implementation of Analog Forestry to households
in the rural village. This forest garden design must not only on the long term provide marketable
products but also already in the first years provide food security and commercial products that
allow an additional income.
Cooperatives that buy products from producers and distribute them, located at well accessible
points are to be reestablished. The competition of the cheap market in the next town Quepos, that
make it almost impossible for smaller vegetable shops with higher prices to succeed, can be
circumvented in two ways.
The establishment of a cooperative that distributes local produce within the village offers easy
access to healthy food at prices that do not surpass but possibly undercut those for produce in the
local supermarkets (“pulperias”) since those include the transport from bigger traders to the
village. The close proximity makes it easy for farmers to sell their products, even if they don´t
own a car, and a reliable purchaser for homegrown produce will increase local small scale
farming in the area. Additionally, consumers that have by above mentioned programs been
informed about the consequences of large-scale, chemical-intensive crop cultivation and the
health benefits of local fruits, vegetables and medicinal plants can reliably access naturally and
extensively produced forest garden products in their own neighborhood.
The marketing of forest garden products by a cooperative in the town Quepos must fill a different
kind of niche, since prices that would justify the work invested into growing the crop in a small
scale could not compete with low prices from the vegetable market that takes place twice a week.
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Here can be made use of the function of Quepos as a tourism hotspot, issuing from the fact that
the beach paradise and biodiversity hotspot Manuel Antonio is adjacently located. Since Costa
Rica is known for its various ecotourism products, specifically Manuel Antonio with its popular
national park attracting numerous travelers eager to experience Costa Rica´s natural richness and
learn about the various products from its rainforest. Further, many nature-enthusiasts have settled
in Quepos and Manuel Antonio, enjoying the combination of cosmopolitan character and great
biodiversity. One target group of a cooperative for local forest garden products in or close to
Quepos can be travelers or inhabitants who want to experience local culture, conscious about the
importance of sustainable food production, interested in a sustainable and healthy lifestyle and
curious about local nature-products. These should be advertised well (by spreading flyers on the
market, a sign board placed in a frequented spot, etc.) by emphasizing the support of the local
community with the purchase and their sustainable production that bring not just the benefits of
organic farming but also has a strong positive influence on local health and sustainable
livelihoods.
To reach potential customer groups such as tourists, collaboration with local hotels or restaurants
can be built up that put an emphasis on sustainable and healthy products. Many hotels and
restaurants have recognized eco-tourism as a great market opportunity and already incorporated
local nature-products. Examples that incorporated sustainability as a key strategy using local
vendors for produce, meat, and supplies are the resort Si Como No located in Manuel Antonio
and the bed and breakfast accommodation Villas Jacquelina in Quepos.
Indicators for effectiveness:
Possible indicators showing successful marketing of forest garden products and a wide
acceptance of the products among inhabitants and tourists:


the establishment of cooperatives that have long term success



an increasing popularity of forest garden products as a well-known option



the creation of additional incomes of households through forest gardens in Londres



a collaboration with hotels and restaurants and the formation of a network of
providers and customers
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Establish eco-tourism
Challenge:
Despite the IAFN office´s location close to a tourism-hotspot, so far the terms Analog
Forestry and Forest Garden products have not entered the tourism sector in Costa Rica yet.
The high potential inherent in this form of sustainable production regarding t he ecotourism
market is unused. Forest garden products from the existing partners located in Costa Rica
have only to a small extent been commercialized, even though a potential market seems to
already exist. Launched workshops are held at a professional level and focus more on
transferring the method of Analog Forestry to local farmers. The English language may be a
hurdle for many inhabitants of rural areas for getting into contact with non-Spanish speaking
tourists.
Measures:
The interest of tourists for Costa Rica´s nature, natural products and traditional foods has an
unused potential for popularizing Analog Forestry and its main objectives. Namely, Analogue
Forestry is a method for sustainable production of natural products from local farmers, that brings
not just the benefits of organic farming but also has a strong positive influence on local health
and sustainable livelihoods. Apart from selling forest garden products in farmers cooperatives
close to tourism hotspots, there are many more possibilities that can be attractive for tourists, that
many of which have a great interest in nature, to even remote areas and offer new income
oportunities in rural areas.
Many foreigners are interested in the production of goods, that are typically associated with Costa
Rica, such as cocoa or chocolate, vanilla, coffee and spices (for example cardamom or
cinnamon). Additionally, Costa Rica can offer a large variety in tropical fruits as well as
traditionally used roots, tubers and other edible plants. The presentation, preparation and tasting
of these goods can be a welcome tourist attraction and already existing examples show that
people are willing to spend high amounts of money on “chocolate tours” where they learn about
this typical Analog Forestry plant and its fruits, the process of making chocolate and the diverse
spices that can be added that are harvested from local plants which grow in forests as well.
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Traditional ingredients of local cuisine including cassava and other roots, corn and natural
condiments can be shown in workshops that are held by locals. People that are interested in
giving workshops possibly would have to also receive English training beforehand, or have a
translator present . Further, workshops can include the transfer of knowledge about local edible
plants and their properties as well as about medicinal plants, their preparation and their uses.
Inhabitants that own farms and have implemented Analog Forestry can offer ecologically
oriented tourists vacation possibilities on farms to gain a genuine work experience in sustainable
local agriculture. Here an already existing and worldwide acknowledged system can be applied:
so-called “WWOOFing” projects ("World-Wide Opportunities on Organic Farms") allow
volunteers to obtain housing and food for helping on farms and thus also get the possibility to get
hands-on experience in organic farming and live in rural areas. An online database helps to find
“WWOOFing” opportunities globally and could help attract sustainably minded tourists to the
region and help support the establishment of local farms that use the Analogue Forestry method.
Indicators for effectiveness:
Possible indicators marking a successful link between Analog Forestry and tourism :


existing workshops or events for tourists



additional incomes in Londres’ households created by tourism through Analog Forestry
projects



greater popularity of Analog Forestry and forest garden products in Quepos and in Costa
Rica

Generate collaboration between local institutions and community members
Challenge:
Determined by nutritional habits, cultural hurdles and social constrains, gardening for the
purpose of produce cultivation is rarely practiced in Londres, as it is often associated with a
low standard of living and poverty. Even though there is some home cultivation existing and
a few households buy specific products like eggs, fruits or vegetables from local production,
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many existing fruit trees and the large capacity of possible vegetable production is unused.
The reason for the small number of cases of home cultivation and seldom purchase of local
goods is not necessarily a lack of time or space, but mostly a lack of motivation for
gardening or harvesting wild fruits and herbs. The image of gardening and purchase of local
produce has a rather negative connotation whereas the purchase of imported goods from the
supermarket is a wealthy and modern one. Community projects and networks concerning
local production and distribution that could represent good examples are missing.
Measures:
Community composts in schools can raise awareness about efficient use of waste and be used as
an example to be copied by households. Children should learn about the concept of composting
and transfer the knowledge to their families to apply this concept in their own gardens. The
benefits of produced mulch for plants and its ability to replace chemical fertilizer should be
taught as well as the negative aspects of chemical fertilizers and pesticides be pointed out. In seed
exchange events, community members can obtain local seeds for free and learn about the
diversity of native edible plants. To efficiently use a surplus of fruits or vegetables from their own
garden, baskets can be filled with the extra goods that are not being consumed by households and
put in front of doors for distribution to other community members. Thus, a food sharing network
can be established, from which everyone benefits.
By the formation of local groups that collaborate together, a cooperative of production can be
established that is able to offer a great variety of local goods. Collaborating with other
community members raises motivation and makes it easier to generate an income because of a
more reliable provision of goods. Working in groups can trigger the development of new ideas,
the launching of events and the transfer of information.
Indicators for effectiveness:
Possible indicators marking a positive course of community development regarding food
production:


installations such as community composts or vegetable baskets
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increased networking between community members regarding food production and
distribution



generation of work groups and cooperatives



independent organizing of community events and information transfers

Keeping track of community development regarding agricultural activities
Challenge:
In many cases, development aid works well to actively support organizations that are just
starting or not yet well established but also tends to be reduced when the target group
becomes more independent and better equipped to stand alone. After the application of the
Analog Forestry method has been successful and goals concerning nutrition and education
have been reached, it is important to keep track of the further development and make sure
those projects and networks that have been established are self-sustaining.
Measures:
Interested people should be qualified in training community members in the Analog Forestry
method and implementing the concept of forest gardens. Training local people that transfer their
knowledge to further community members can dismantle social constrains and prejudices
regarding farming and gardening and can motivate home garden production. Refreshment
workshops launched by members of the IAFN should be offered to trainers and interested people,
also to inform about current research findings and new possibilities. Concrete well established
projects could also apply for a partnership with the IAFN and be used as showpieces. In these
cases, incentives for joining the Analog Forestry Network should be offered.
Existing cooperatives and work groups can build networks with like-minded organizations or
local groups of other villages in rural areas including the organization of regular meetings for
knowledge exchange and development of ideas.
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Research for the development of improved farming systems (including appropriate use of the
Analog Forestry method) is to be strengthened and further investigated by the IAFN, where
Londres can be used as a case study example.
Indicators for effectiveness:
Possible indicators marking positive progress of the management practices:


long term and sustainable application of Anlaog Forestry in the gardens of Londres



maintenance of established projects and work groups



networking with likeminded organizations, NGOs and similar community projects

Exploit governmental incentives that support forest farming
Challenge:
The potential of economic incentives regarding forest farming are mostly unknown or not being
considered in Londres, also due to the fact that most known incentives address owners of more
than 1 ha of land, which could benefit only a small part of Londres’ inhabitants.

Measures:
Local people will do their best to protect nature and sustain biodiversity through forest gardens if
they can perceive that doing so will provide them real and practical benefits. Here, Costa Rica
has succeeded in establishing several governmental incentives that promote reforestation and
support peasant farmers and indigenous people contributing to forest conservation. Incentives in
Costa Rica have proved successfull and have motivatednumerous farmers to reforest their
degraded lands. Furthermore, Costa Rica is the only country to have adopted a national system of
payment for ecosystem services (UMAÑA 2007, MONTAGNINI ET AL. 2003). The country´s forestry
legislation includes incentives (primarily financed by the government through selective gasoline
taxes) for the establishment and management of plantations that increase in commercial value
with the establishment of silvicultures of native species. In 1996 Costa Rica implemented
Forestry Law #7575 which allows for payments to owners of forested land and/or plantations for
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the environmental services provided. Payments for Ecosystem Services (PES) are made to
owners of 2-300 hectares for conservation, management and regeneration of natural forest, while
owners of >1 ha are paid for reforestation or the establishment of plantations (MONTAGNINI ET AL.
2003). These incentives could therefore benefit only a small part of Londres’ inhabitants. Table 3
presents the payments per hectare for different forest management activities.
Table 3: Payments for Environmental Services in Costa Rica for forestry (CAMPOS / ORTIZ 1999)
Activity

Forest management
Forest conservation and

Total US$ per

Year and % annual payment per

ha

hectare
1

2

3

4

5

371.5

50

20

10

10

10

237

20

20

20

20

20

608.6

50

20

15

10

5

237

50

20

15

10

5

regeneration
Reforestation
Established plantations

More interesting for households in Londres is that in 1988 and 1989, respectively, Forestry Bond
Certificate in Advance (CAFa) and the Forestry Development Fund (FDF) were created to
provide reforestation grants to farmers of small- and medium-sized farms (THACHER

ET AL.

1997). In order for PES to be implemented, the National Forest Financing Fund (Fondo Nacional
de Financiamento Forestal, FONAFIFO) was given responsibility for managing Costa Rican
PES. The Costa Rica scheme does not involve direct payments for ecosystem services. Rather,
landholders are paid to implement specific land use practices which are believed to create a
greater flow of ecosystem services, such as increased forest cover. Thus, payments are made for
reforestation with the assumption that this in turn will lead to improved ecosystem services
(BENNETT / HENNINGER2009).
For small and medium farmers having difficulties to enter the official PES program, either
because of legal restrictions on their land, or because FONAFIFO is not capable of meeting the
demand due to limited funding, an instrument to complement the national scheme called PSA
SOLIDARIO has been designed. The “Solidary Payment for Environmental Services” sells
carbon credits to national industries under the voluntary carbon market created when Costa Rica
announced its intention to achieve Carbon Neutrality by 2021 (FUNDECOR 2013).
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To raise awareness about programs that possibly can be exploited by Londres’ inhabitants, an
overview in form of a guidebook about existing incentives and their respective requirements can
be distributed. The IAFN should deal as an advisor here, offering help in the receiving of
environmental payments.
Indicators for effectiveness:
Possible indicators monitoring success in raising awareness about governmental incentives:


Knowledge about incentives that have requirements suitable for Londres’ inhabitants



Use of governmental incentives



Higher motivation to reforest degraded lands, as a result of available incentives
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6. Conclusion and Outlook
The main objective of this paper is to examine how the use of Analog Forestry design can
diversify the diets of the inhabitants of the rural Costa Rican village Londres, thus improving
their nutrition and helping develop an affordable healthy diet rich in vitamins and minerals. To
find suitable management practices for this purpose, the factors affecting healthy consumption
choices of the inhabitants in Londres were identified and how these choices could be addressed
with Analog Forestry production was examined.
In addition to a literature review about changes in dietary habit as a result of globalization in
Costa Rica, this report provides information obtained through qualitative research interviews.
Most noticeable results that were found were the presence of educational deficiencies regarding
healthy nutrition and a characteristic shift from low-cost traditional diets based on home
cultivation and rich in vitamins and minerals, towards plain meals containing a high proportion of
processed foods. Despite high agricultural activity in former generations in the investigated
village, there is now little cultivation and diets mostly depend on imported instead of local goods,
the share of income spend on food being markedly higher than in former times. The investigation
of consumption preferences showed that a high amount of money spend on food in low income
households could be reduced significantly with the application of home cultivation in forest
gardens using the Analog Forestry method.
As one of the most decisive factors, the importance of not being perceived as poor determined to
a large extent the behavior of inhabitants. Investing a large share of the income in a more
“western” lifestyle resulted in consumption behavior that neither supported local nor sustainable
producers. As a result, local production had diminished and the food demand is satisfied with
imports, not only giving rise to nutritional deficiencies, but creating further inherent problems
such as unemployment and rural migration, generating poverty and negative health effects (see
MINISTERIO DE SALUD COSTA RICA 2011).
This paper provides a comprehensive background of knowledge about historical rural Costa
Rican social structures as well as effects on behavior from current globalization trends. This
knowledge helps to understand the potential and limitations of sustainable rural development in
tropical regions. Using this knowledge, a large set of pointed environmental management
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strategies were developed to reintroduce more traditional diets based on local and sustainable
home food production. These methods help to inform and convince community members to apply
sustainable farming methods on their properties including elements of the Analog Forestry
method and to help local residents enhance economic stability for themselves.
Management strategies include local supply of education and training programs as well as
support of the formation of collaborating local institutions to facilitate additional incomes
through forest gardening. Characteristic for these strategies is that they do not “reinvent the
wheel”, but resort to traditional practices such as organizing local fruit and vegetable
cooperatives, that have already been proven to be successful in the past. To give local institutions
the chance to fill a “niche” in modern society, this paper provides new ideas to overcome the
challenges of globalized markets and use social, cultural and environmental advantages that can
lead to a successful local economy when well developed and marketed (see BELL/FIELD 2013,
LIYANAGE ET AL. 2013).
As suggested by a considerable body of work, forests support both food security and contribute to
improved nutrition across the globe, providing wild fruits and vegetables as a crucial source of
micronutrients as well as medicinal plants in many rural and smaller communities (CIFOR 2013).
Unfortunately, the main challenges in making forest products and for the communities that
depend on them are legal and result from modern unsustainable consumption. The contributions
of forests and tree-based agriculture systems to food production are threatened in the face of the
alarming expansion of large-scale industrial production systems and its associated problems. It
becomes clear that there is an urgent need for research that can provide broader perspectives that
better take into account the true value of forests for nutrition, sustainable development and
ecological conservation that are not measured in the modern profit based system of the globalized
food production industry. While many community based reforestation projects exist, only a few
of them are designed to address the need of economic and food security for local inhabitants
(COWHERD 2012). Analog Forestry as a method that facilitates nature conservation to go hand in
hand with cultivation considers forests and trees as critical for the maintenance of food security
grounded in terms of the diversity of biota, landscapes, cultures and production.
The obtained results rose also new questions on the topic of Analogue Forestry that proposes new
areas of research. For example it would be interesting to determine how the purchase of imported
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and processed goods promoted by advertisements for a “modern” diet actually compares to the
expenses for food in comparison to a diet more focused on locally produced products. A further
investigation could focus on the question of to what extend a positive effect of the consumption
of diverse edible plants and the use of medicinal plants could be measured regarding the
occurrence of chronic illnesses in families. Numbers of the investigation in this report were for
this purpose not large enough. A further issue addresses small farmers that want to adopt the
Analog Forestry method. So far, no scientifically proven minimum size for a forest garden has
been proposed to provide food security for a household through home cultivation. Furthermore, a
financial management plan about the cost-efficiency of forest gardens does not yet exist. A
suggestion about the starter investments for a forest garden and estimations about the time it
takes until this concept can become profitable would be helpful to convince farmers and
community members to apply the Analog Forestry method.
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Annex A – Income groups of surveyed households
Table 4: Income groups of surveyed households

Persons in households
Income
groups

1

2

3-4

5

>5

<$300

0

7

4

0

0

$300-$500

1

6

6

2

1

$501-$800

0

3

3

2

2

$801-$1200

0

0

0

0

1

$1200-$1600

0

1

0

0

2

>$1600

0

0

1

0

0

77

Annex B – List of Edible and Medicinal Plants Cultivated in Londres de
Quepos
Table 5: Cultivated edible and medicinal plants in Londres de Quepos according to data obtained through interviews;
common and scientific names

Common names

Synonyms

Scientific names

Achiote
Aloe vera
Altamisa

Annatto

Bixa orellana
Aloe vera
Tanacetum Parthenium

Arasá
Avocado
Ayote
Azulillo
Banana
Basil
Bean
Black pepper
Brazilian Cas
Breadfruit
Caimito
Cas
Cashew
Cassava
Celery
Chayote
Chico zapote
Cinamon
Clove
Cocoa
Coconut
Coffee
Corn
Cuadrado
Cucumber
Culantro coyote
Cypress
Eggplant
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Feverfew, bachelor
button
Araza fruit
Squash
Mexican logwood
Cavendish banana

White pepper, green
pepper
Brazilian Guava
Star apple, golden leaf
tree
Costa Rican guava
Maniok root
Vegetable pear

Maize

Mexican coriander

Eugenia stipitata
Persea americana
Cucurbita argyrosperma
Haematoxylum brasiletto
Musa sapientum
Occimomum Basilicum
Fabaceae spec.
Piper nigrum
Psidium spec.
Artocarpus altilis
Chrysophyllum cainito
Psidium friedrichsthalianum
Anacardium occidentale
Manihot esculenta
Apium dulce
Sechium edule
Manilkara zapota
Cinnamomum verum, Cinnamomum cassia
Syzygium aromaticum
Theobroma cacao
Cocos nucifera
Coffea spp.
Zea mays subsp. mays
Musa paradisiaca var.
Cucumis sativus
Eryngium foetidum
Cupressaceae spp.
Solanum melongena

Estococa
Estragon
Flor de Itabo
Frailecillo
Ginger
Grapefruit
Grapes
Green beans
Guanavana
Guarumo
Guava
Guayaba
Guineo
Herb garlic
Hibiscus flower
Hierba buena
Hombre grande
Indio pelado
Jalapeño pepper
Jamaica
Juanilama
Lemon
Lemongrass
Lettuce
Lime
Mamón
Mandarin
Mango
Mangosteen
Mille sabores
Mint
Miracle fruit
Mulberry
Mustard
Ñampí
Nanci
Naranja malageña
Naranjo agrio
Noni
Orange
Oregano

Panama hat plant,
toquilla palm
Tarragon
Yukka

Soursop

Hierba de ajo, Alajillo

Gumbo-limbo,
copperwood
Allspice
Lemon Verbena

Carludovica palmata
Artemisia dracunculus
Yucca guatemalensis, Yucca elephantipes
Jatropha gossypiifolia
Zingiber officinale
Citrus × aurantium
Vitis vinifera
Phaseolus vulgaris
Annona muricata
Cecropia spec.
Psidium guajava spp.
Psidium guajava spp.
Musa spp.
Petiveria alliacea
Hibiscus spp.
Mentha citrella
Quassia amara
Bursera simaruba
Capsicum annuum
Pimento dioica
Aloysia citrodora
Citrus × limon
Cymbopogon citratus
Cymbopogon citratus
Citrus aurantifolia
Melicoccus bijugatus
Citrus reticulata
Mangifera Indica

Garcinia mangostana

Tannia
Mirabelle plum

Indian Mulberry

unknown
Mentha piperita L. var. citrata
Synsepalum dulcificum
Morus spec.
Brassica spp.
Xanthosoma sagittifolium
Prunus domestica subsp. syriaca
Citrus sinensis
Citrus aurantium
Morinda citrifolia, Morinda bracteata
Citrus × sinensis
Lippia graveolens
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Panameño pepper
Papa chilicana
Papaya
Parsley
Passion fruit
Pazote
Pejivalle
Pigeon pea
Pinapple
Planta insulina
Plantain
Plátano christiano
Radish
Rambutan
Red hot chili pepper
Rice
Ruda
Saragundi
Soncoya
Spinach
Starfruit
Sugar beet
Sugarcane
Surinam cherry
Sweet chilli/pepper
Sweet potato
Taro
Tilo
Tiquisque
Tomato
Tuna
Turmaric
Vanilla
Vetiver
Waterapple
Yam
Yellow caimito
Yellow chili pepper
Yuplón
Zorillo
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Epazote

Insulina plant
Plantain

Rue

Pitanga
Bell pepper

Carpenter's Shrub

unknown
unknown
Carica papaya
Petroselinum crispum
Passiflora edulis
Chenopodium ambrosioides
Bactris gasipaes
Cajanus cajan
Ananas comosus
Boussigaulstia baselloides
Musa paradisiaca
Musa spec.
Raphanus sativus
Nephelium lappaceum
Capsicum spp.
Oryza spec.
Ruta graveolens
Senna reticulata
Annona pruinosa
Spinacia oleracea
Averrhoa carambola
Beta vulgaris
Saccharum officinarum
Eugenia uniflora
Capsicum annuum
Ipomoea batatas
Colocasia esculenta
Justicia pectoralis
Xanthosoma sagittifolium
Solanum lycopersicum
Nopalera cochenillifera
Curcuma longa
Vanilla planifolia
Chrysopogon zizanioides
Syzgium malaccense
Dioscorea spp.
Chrysophyllum cainito var.
Capsicum spp.
Spondias mombin
Cestrum racemosum

Annex C – Questionnaire in English
Survey
Name, Address: -----------------------------------------------------------------------------------------------

1. Housing: rental or property?
2. Internet available?

3. How long has the family lived in

o
o

Rental
No

o
o

Property
With
cellphone

o

Yes

-------------------- years

this house?
4. Are you planning a move in the

o

No

o

Yes

o

No

o

Yes

near future?
5. Do you have a garden?

-------------------------------------------------------- if yes ---------------------------------------------------a) Area

b) Type of terrain
c) Soil structure (more options
possible)

d) Functions of the garden (more
options possible)

o
o
o
o
o
o
o
o
o

a patio with pots
< 50 m2
50-100 m2
Flat ground
Undulated ground
rocky
marshy/moist
dry
loose

o
o

Food production

o
o

Fodder production

Production of
goods for selling
Greenhouse or
plant nursery

o
o
o
o
o
o

100-500 m2

o
o
o
o
o

clayey

o

Relaxation/get
togethers

o

Other

500-1000 m2
> 1000 m2
sloped
mixed
hard and
difficult to till
sandy
other ------------Storage
Washing/Dryin
g of the harvest

--------------------------e) How often do you visit the
garden?
f) How much time do you spend in
the garden?

o
o
o
o
o

Every day
> 1 day/week
All day
Half-day

o
o
o
o

1 day/week
< 1 day/week
≤ 1 hour/day
Almost never

> 1 hour/day
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g) How many species are cultivated

_______________

in the garden (estimate)?

h) Which edible plants (and animals) are cultivated in the garden?
Species

Regularly

Number of

Product for

Product for

harvested?

plants/animals?

self-

selling

(estimate)

consumption

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
82

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

i)

Which types of external
inputs do you use? (more
options possible)

o
o

Nothing

o

Chemical fertilizers

Organic
fertilizers/compost

o
o

Chemical pesticides

o

Others

Natural pesticides
(from plants)

------------------------------------------j) Do you have a compost?
k) Do you collect

o
o

No

Yes

No

o
o

o

Exchange with other
producers

Supermarket

o
o

o
o

Market

o

Different species
separated
(monocultures)

Yes

seeds/cuttings from your
plants?
l)

Where do you receive new
seeds/plants?

m) Structure of cultivations

Different species mixed
in one place

Specialized
enterprise

f) Who is responsible for the
garden?

n) How do you spend your

-------------------------------------------------------------------------------

Activity

hours

free time? (with indication
of approximate hours/day if
possible)

o) ¿Why don´t you spend
more time in the garden?
What is the main limiting

o
o
o

Labour
Time
Plants and seeds

o
o

Climate

Others:
-----------------------------

factor?

-----------------------------------------------------------------------------------------------------------------------6. Do you cultivate on

o

Yes

o

No

another plot of land?
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7.

What are the main food products bought in the household?

Products
Fruit
Vegetables
Rice
Animal products
(besides meat)
Corn products
Condiments/seas
onings
Herbs
Chicken
Other meat
Oatmeal
Beans

Local/
homemade

From
supermarket/
street vendors

o
o
o
o
o
o
o
o
o
o
o

8. Which of the following
products are most
consumed in the
household?

Local/
homemade

Pastry

o
o
o
o
o
o
o
o
o
o
o

Flour
Beverages
Fast food

Junk food
Canned food
Coffee
Others

From
supermarket/
street vendors

o
o
o
o

o
o
o
o

o
o
o
o
o
o

o
o
o
o
o
o

o

Canned or processed fruit
and vegetables

o

Fresh fruit and
vegetables

o

Tapa dulce (raw cane
sugar)

o

White sugar

o
o

Powdered milk

o
o

Fresh milk

o
o
o
o

Instant food

o
o
o
o

Fresh ingredients

9. How often do you
consume raw fruit (fresh
juices included)?
What are the most
common fruit being
consumed?

o
o

With almost every meal

o
o

Every week

10. How often do you
consume raw vegetables?

o
o

With almost every meal

o
o

Every week

What are the most
common raw vegetables
being consumed?

11. Who in the family works
84

Products

Powdered
drinks/lemonade
Industrial pastries
White/refined flour
Processed
condiments/seasonings (La
bomba/ajinomoto)
Every day

Every day

Natural drinks

Homemade pastries
Full grain flour
Natural
condiments/seasonings

Almost never

Almost never

outside the home and in
which profession?
Do you have a home
based business?
12. How much is the
estimated monthly
income of the household
(in colones)?
13. What are the
approximate weekly
expenses for food?
14. How often do you
consume…?

o

o

Yes

o
o
o

o
o
o

< 150 000
251 000 - 400 000
601 000 - 800 000

daily

Fruit and vegetables from
the garden
Fruit and vegetables from
the garden of neighbours
Wild fruit and vegetables

15. How do you estimate
your knowledge about
edible plants?

o

Basic (commercial fruit
and vegetables)

o

Advanced (noncommercial fruit and
vegetables)

16. Which priority do the
following criteria have
for you while purchasing
food? (From 1-5, 1 with
highest priority)

o
o
o

18. In your opinion, to what

150 000 - 250 000
401 000 - 600 000
> 800 000

-------------------- colones

Medicinal plants from the
garden
Medicinal plants from
neighbours
Wild medicinal plants

17. Are there any chronic
illnesses in the family
(also in past
generations)? If yes,
which?

No

Price
Health

o
o
o
o
o
o

weekly

monthly

(almost)
never

o
o
o
o
o
o

o
o
o
o
o
o

o
o
o
o
o
o

o

Very good (numerous
non-commercial edible
plants, herbs and
medicinal plants)

o
o

Freshness

Sustainability
of the production

Taste

-------------------------------------------------------------------------------------------------------------------------------------------------------

o

Nothing is more important than diet
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extent does diet influence
our health?

19. Which illnesses do you
know that are related to
diet?

o
o
o
o

A lot
Somewhat
Not much
Not at all

-------------------------------------------------------------------------------------------------------------------------------------------------------

20. Which of the following concepts do you know?
Term known
Hydroponics
Agroforestry
Permaculture
Analog Forestry
Organic agriculture
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o
o
o
o
o

Concept known

o
o
o
o
o

Practicing

o
o
o
o
o

Annex D – Questionnaire in Spanish
Encuesta
Nombre, Dirección: -------------------------------------------------------------------------------------------------------

1. Vivienda: ¿es alquilada o

o

alquiler

o

propiedad

o

No

o

Con celular

propia?
2. Tiene internet?
3. ¿Hace cuánto que vive en

o

Si

-------------------- años

esa casa?
4. ¿Planifican un traslado en el

o

No

o

Si

o

No

o

Si

futuro próximo?
5. ¿Tiene huerto?

----------------------------------------------------------- si tiene --------------------------------------------------------a) Tamaño

b) Tipo de terreno
c) Estructura del suelo (se
puede más de una opción)

d) Función del jardín (se
puede más de una opción)

e) ¿Con qué frecuencia visita el
huerto?
f) Cuánto tiempo pasa en el
huerto?

o

Es un patio con
macetas

o
o
o
o
o
o
o
o
o

2

< 50 m

o

Producción de cultivos
para la venta

o

Producción de forraje
para animales

o
o
o

100-500 m2

o
o
o
o
o
o
o
o

en declive

o
o

Descanso o reunión

500-1000 m2
> 1000 m2

2

50-100 m

terreno plano
tierra ondulada
rocoso
fangoso/húmedo
seco
suelto
Producción de
alimentos

o

Invernadero o vivero
de plantas

o
o
o
o
o

Todos los días
> 1 día en la semana
Todo el día
Medio día

versátil
duro y difícil de remover
arcilloso
arenoso
otro ------------------Almacenamiento
Lavado/Secado de la
cosecha
Otros

----------------------------------------------------------------------

o
o
o
o

1 día en la semana
< 1 día en la semana
≤ 1 hora al día
Casi nunca

> 1 hora al día
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g) ¿Cuántas especies son
cultivadas en el huerto (valor

_______________

estimado)?
h) ¿Cuáles productos son cultivados en el huerto?

Especies

Se cosecha

Número de

Productoda

Producto

asiduamente

plantas/anima

auto-

para la

?

les (valor

consumido

venta

estimado)

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
88

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

i)

¿Cuáles tipos de
enmiendas usa para la
producción de plantas?

o
o
o

Pesticidas químicas

Abono orgánico

o
o

Fertilizantes
químicas

o

Otras

Nada

------------------------------

(más opciones posibles)
j) ¿Tiene compost?
k) ¿Colecciona

Pesticidas naturales (de
plantas)

o
o

No

Si

No

o
o

o

Intercambio con
otros productores

Supermercado

o

o
o

Feria

o

diferentes cultivos
crecen en el mismo
lugar

o

diferentes cultivos
crecen separados
(monocultivos)

Si

semillas/esquejes de sus
plantas?
l)

¿De dónde consigue
nuevas
semillas/plantas?

m) Estructura de cultivos

Empresa

g) ¿El huerto está bajo el
manejo y control de

------------------------------------------------------------------------------------

quién?

n) ¿Cómo pasa su tiempo

Actividad

horas

libre? (con indicación
aproximada de horas al
día)

o) ¿Por qué no pasa más
tiempo en el jardín?
¿Cuál es el principal

o
o
o

mano de obra
tiempo
plantas y semillas

o
o

clima

otros insumos:
----------------------------------

factor limitante?

-----------------------------------------------------------------------------------------------------------------------------6. ¿Tiene lote en otro

o

si

o

no

lugar?
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7.

¿Cuáles son los principales productos alimentarios que se compran en el hogar?

Productos

Frutas

Casero,
local

Del
supermercado/
Vendedores
ambulantes

Productos

o
o
o
o

o
o
o
o

Pastelería

o

o

Condimentos

o

o

Hierbas

o
o
o
o
o

o
o
o
o
o

Productos
acabados (polvo
para frescos,
salsas, etc)
Chucherías y
comida chatarra
latas

Verduras
Arroz
Productos animales
(aparte de carne)
Productos de maíz

Carne
Pollo
Avena
Frijoles

8. ¿Cuál consumo es mayor de los
siguientes productos
naturales/procesados?

9. ¿Con qué frecuencia consumen
frutas crudas (incluso en
fresco)?

Harina
Bebidas
Cocina rápida

Café
Otros

o

Frutas y verduras
procesadas

o
o
o

tapa dulce

o
o
o

Platos preparados

o

La
bomba/ajinomot
o

o

Casi con cada
comida

o

Cada día

o

Casi con cada
comida

o

Cada día

Leche en polvo
Fresco en polvo o
limonada
Pan industrial
Harina
blanca/refinada

Casero,
local

Del
supermercado/
Vendedores
ambulantes

o
o
o
o

o
o
o
o

o

o

o

o

o
o
o
o
o

o
o
o
o
o

o
o
o
o

Frutas y verduras frescas

o
o
o
o

ingredientes frescos

o
o

Cada semana

o
o

Cada semana

azúcar blanco
leche líquida
Fresco natural

pan casero
harina integral
sal y otros condimentos
naturales

Casi nunca

¿Cuáles son las más comunes?
10. ¿Con cuál frecuencia
consumen verduras crudas?
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Casi nunca

¿Cuáles son las más comunes?
11. ¿Quién en la familia trabaja
fuera de la casa y en qué?
12. ¿Tiene negocio en la casa?
13. ¿Cuánto es el ingreso mensual
aproximado del hogar (en
colones)?

14. ¿Cuánto son los gastos
semanales aproximados para
alimentación?
15. ¿Con qué frecuencia se
consume en la familia… ?

16. Como estima su conocimiento
de especies comestibles

17. ¿Cuáles prioridades tienen los
siguientes criterios para usted
en la compra de productos
alimentarios? (De 1-5, siendo 1
la más prioritaria)

18. Hay enfermedades crónicas en
la familia (también en
generaciones anteriores)? Si sí,
cuáles?

o

o

si

o
o
o

no

o
o
o

< 150 000
251 000 - 400 000
601 000 - 800 000

150 000 - 250 000
401 000 - 600 000
> 800 000

-------------------- colones
Diariamente

Frutas/verduras del
jardín
Frutas/verduras del
jardín de otros
habitantes
Frutas/verduras
silvestres
Plantas medicinales
del jardín
Plantas medicinales
de otros habitantes
Plantas medicinales
silvestres

o

Básico (frutas y
verduras
comerciales)

o

Avanzado (frutas
y verduras noncomerciales)

o
o
o

Precio
Sanidad

Semanal

Mensual

(Casi)
nunca

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

Muy bien (hierbas,
plantas medicinales,
numerosas plantas
comestibles noncomerciales)

o
o

Fresco

Sustentabilidad
de la producción

Sabor

--------------------------------------------------------------------------------------------------------------------------------------------------91

19. En su opinión, en qué medida
la dieta influencia la salud?

o
o
o
o
o

20. Cuáles enfermedades conoce
que están relacionadas a la
alimentación?

Es lo más importante para la salud
Mucho
Bastante
Poco
De nada

-------------------------------------------------------------------------------------------------------------------------------------------------------

21. ¿Cuáles de estos conceptos conoce?
He escuchado el

Conozco el concepto

Practico

término
Hidroponía

o

o

o

Agroforestería

o

o

o

Permacultura

o

o

o

Forestería Análoga

o

o

o

Agricultura orgánica

o

o

o
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Annex E – Raw Data
Please find all raw data from the interviews attached as a digital supplement on CD.
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