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Introduction
Booker T. Whatley (1987) showed small farmers in the United States how they could make a great deal of money and lower risk by growing “High Value Food Commodities” on “Pick-Your-Own” farms.  In this paper I provide some ideas on how high value food commodities can be developed for the most poor so that they can work their way out of extreme poverty.  In particular, this paper describes how Non-Government Organization (NGO) personnel can contribute to the food security and income of small-scale Bottom of the Pyramid (BOP) farmers by identifying high value food commodities as well as by providing the necessary information, supplies and training. A table is given which provides the business planning required so that BOP farmers and can become productive and earn more money.  Examples are given for hot humid lowlands (Colombia), tropical highlands (Uganda and Peru), and tropical monsoon areas (Haiti).
   

Creating a Business Vision 
At recent conferences 
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(see “A Revolutionary Approach to Reducing Poverty and Increasing the Agricultural Productivity of Subsistence Farmers” paper for example  at http://home.comcast.net/~prigter/site/ ), I outlined how major NGOs and government relief organizations could help BOP farmers by identifying and providing the information and supplies BOP farmers need to grow high value food commodities.  To aid in solving these extreme poverty problems, I suggested that NGOs and government relief organizations use processes similar to those used by large businesses to improve productivity and capital.   In particular, I suggested that they:

1. Identify the business concept that small-scale farmers can use to solve standard business problems (see Table 1).

2. Identify the areas of change and discuss them with local personnel to see if these changes are possible.  

3. Identify the requirements for changing the business. 

4. Verify that local people can afford the costs and that the supplies and training needed can be obtained at the local level.

5. Document the business solution.

6. Review and upgrade the solution with a few local participants (such as local school teachers) to verify the solution. 

7. Use local school teachers and other community leaders to promote the program at a broader level.

This technical approach requires that a thorough analysis be made of such business concept elements as those shown in Table 1.  For each business concept element, one needs to identify the steps and work required, the benefit mechanisms, performance metrics, and cost.  In particular, the suggested steps and work required must be reviewed with the local stakeholders and local community leaders in detail so that fewer mistakes are made. The procedure that I describe in Table 1 was more or less the same procedure used by Chilean farmers to significant increase the amount of fruit and vegetables that they exported to the United States. It led to much higher production and higher farmer income. The problems that must be solved at the micro-enterprise level are the same problems that must be solved at the macro level.  The main difference is that personnel working from major organizations can bring in outside resources while individuals and small groups must use the resources that are available locally.  Individuals or small groups, however, can better assess local conditions and take advantage of existing opportunities which would be difficult to accomplish at the macro level.  In particular, individuals and small groups can better assess the problems of local people who live in poverty. 

An examination of the column in Table 1 titled “Work Required” will show that investment, credit, and micro-entrepreneurship will be required.  Improving the food security and income of a subsistence farmer will require investment and credit so that the farmer can improve pest and disease control practices, water use, and seed variety selection.  In addition, it will require the identification of cash crops that will allow the subsistence farmer to repay the investments made. Investment and credit need to be supplied to micro-entrepreneurs for providing training, developing quality control procedures, maintaining standards, obtaining and using market data, negotiating the best deals both for themselves and for the subsistence farmer, providing transport, and improving business operations. 

Even if investment and credit are available, creating a balance between cash crops and food production for household consumption will not be easy. The investment and credit required to make an arid or tropical region farm productive are generally much higher than the investment and credit required in other regions of the world.  It is not surprising that the most poor live in these regions as described by Sachs (2005).  Gaining the confidence and trust of the population is key to the success of any program. The locals must be made to understand that cash crops are a way of not only attaining food security for themselves and their families, but also a way out of extreme poverty.  It is anticipated that individuals and small groups can help improve the following businesses by trying new ideas and using information that might not be available at the local level:

· Grain production

· Production of vegetables

· Fruit orchards and fruit nurseries

· Poultry production

· Small animal production such as goats and pigs

· General purpose micro-farms

While it may seem strange that the level of planning shown in Table 1 is required to improve a subsistence farm, agriculture engineers and successful businessmen consider detailed planning  key to the success of a business.  In contrast, many community development personnel do not develop their ideas to this level of detail. This lack of detailed planning results in the extremely poor taking huge “business risks” that would never be taken by successful businessmen.  A complete set of supplies, training, and business processes, along with a stable supply chain for new supplies, must be available for a business is to succeed.  The extremely poor cannot be expected to work their way out of poverty if only some of the supplies and training is available.  In particular, one cannot expect a subsistence farmer to start a successful vegetable or fruit business with only seeds and tools (no stable water supply, fencing, pest control, or disease control). Similarly, the extremely poor cannot be expected to start a successful backyard poultry farm without such necessities as veterinary supplies and fencing.

Creating a Business Vision for Haiti BOP Farmers

An examination of tropical seed sources (see for example http://www.fruitlovers.com/indexen.html and http://www.banana-tree.com/ ) shows that are many fast growing lowland tropical fruit trees that BOP farmers could use to create a high value cash crop on a small amount of land.  In particular, if BOP personnel in Haiti and other tropical areas had access to the proper supplies and support to grow these trees using the business concepts described in this paper, BOP farmers could substantially improve their standard of living.  In particular, I have suggested the following three ideas to NGO personnel working in Haiti:
· Each school in Haiti should be surrounded by at least 50 different types of tropical fruit trees.  BOP personnel can provide the trees by growing the trees from seed or rootstock.  
· Each hotel and cruise ship should be offered a wide variety of tropical fruit grown by BOP farmers for taste testing by tourists visiting Haiti.  

· Haitian BOP farmers should provide moringa and mayan breadnut for both human consumption and animal feed.

NGOs can obtain 10 free packets of seeds as well as agriculture information in French, Spanish, and English from ECHO.  See http://www.echonet.org/content/SeedBank , http://echonet.org/content/AtoZChap4/1371/FRUIT%20AND%20NUT%20SPECIES , http://www.echonet.org/content/fruitInformation/884 , and http://www.echonet.org/content/fruitInformation/616 .   
Moringa and mayan breadnut are particularly good crops to grow.  To investigate different types of moringa, for human and animal feed see the moringa blog, moringa book, and moringa presentation at http://www.treesforlife.org/   as well as http://www.agroforestry.net/scps/Moringa_specialty_crop.pdf ,  http://www.echonet.org/content/100underutilized/760 .  For use of the Mayan breadnut see http://mayanutinstitute.org/page.cfm?pageid=2996 .  
Creating a Business Vision for Ugandan Farmers
Recently I offered the following business concept to the Butterfly Project in Kampala Uganda (see http://www.socialenterpriseafrica.org/The_Butterfly_Project.php ).  Children from the Butterfly Project will provide taste tests of "lost African" melons to tourists in hotels in Kampala at times arranged by the hotel.  The children will be wearing buttons with President’s Obama picture (I originally had 13 different types) and after receiving a fee from the tourist will tell the hotel chef to cut a slice of melon for the tourist.  The staff will explain that many of these "lost African" melons were recently discovered on native American Indian reservations and thus have native American Indian names.  The melons were brought from Africa to America by the Spanish a long time ago.  The children from the Butterfly project are determining if any of these melons have commercial potential in Uganda.   The Obama buttons were purchased after the American Presidential election (when prices were cheaper).  
In the future, the young adults on the Butterfly Project may decide that they want to sell seeds and nursery stock to the 9000 agro-dealers that are part of the Gates Foundation PASS program ( see http://www.gatesfoundation.org/agriculturaldevelopment/Documents/good-seeds-better-lives-gates-foundation-pass-agra.pdf and http://www.gatesfoundation.org/agriculturaldevelopment/Pages/connecting-poor-farmers-to-good-seeds-feature.aspx ). In particular, suppose they want to supply seeds identified in the National Academy of Sciences books the Lost Crops of Africa (see http://www.nap.edu/catalog.php?record_id=11879 ). They would need the following type of support: how to obtain seeds and nursery stock appropriate for their Koppen climate and altitude, fertilizer, irrigation equipment, pesticides and disease control supplies, seed processing equipment, seed storage equipment, transport equipment, farming equipment, micro loans, and packaging. They would also need to know how to evaluate costs, returns, and business operations, how to market their product, how to set up the necessary supply chains for future operations, etc. Since they don't have all this knowledge and equipment, I suggest they just grow one acre of moringa and sell the seeds at the start. Research in Senegal says that farmers can increase cattle weight gain up to 35% and milk production up to 65% with moringa so many farmers may buy their seed packs (see http://www.moringanews.org/ (especially articles on the use of moringa for increasing the growth of cattle and pigs). They could also grow melons or fruits appropriate for their climate and altitude on their acre of land if they prefer. One common problem with growing vegetables is that it is difficult to get adults and children to “eat their vegetables”.  On the other hand, chickens, pigs and cattle eat them readily.  It is often easier to introduce moringa and mayan breadnut as animal feed and then later introduce it as a means to make humans grow stronger.  See 

http://moringamama.wordpress.com/2010/03/06/moringa-studiy-in-nicaragua/
http://news-malunggay-moringa-by-youmanitas.blogspot.com/2009/02/raising-pigs-on-moringa-leaves.html
http://savegaia.blogspot.com/2005/06/wondertree-100-facts-moringa-fact-04.html
http://moringa.groupsite.com/post/raising-pigs-with-moringa-leaves 
Creating a Business Vision for Peruvian Farmers

The National Academy of Sciences has also provided an important document for highland tropical BOP farmers in South America interested in growing high value food commodities called “Lost Crops of the Incas: Little-Known Plants of the Andes with Promise for Worldwide Cultivation (see  http://www.nap.edu/catalog.php?record_id=1398 ).  BOP farmers could provide a demonstration farms near major Peruvian sites such as Cuzco (near Machu Picchu ) demonstrating how ancient Incas grew all the crops listed in this report to tourists in the area.  In addition, they could provide taste tests of each crop at the demonstration farms by transporting each crop from small BOP farms in other climatic zones and altitudes within Peru.  
Solving Common Problems Growing High Value Food Commodities
There are 6 areas that agriculture engineers typically change when changing the agriculture industry in a particular area
· business processes
· organization
· location
· data collected and used
· systems
· applications 
In suggesting methods to re-engineering the agriculture industry in Cordoba Colombia   (see http://home.comcast.net/~prigter/site/ ) in order to significantly increase the income of 500,000 people who were typically out of work, I had to decide if the in place organizations were suitable (they were outstanding), what new crops and animals were needed (application), if I should focus on cash crops or subsistence farming (application and location), what new resources were needed (system), what training material was needed (business processes), how to collect data to determine if I was successful (data), etc. I used the same processes and procedures to improve the American air traffic control system, space applications for NASA, and advising Russia, Afghanistan, Morocco, etc on their agriculture economic policies. It is easy to do at the enterprise and conceptual levels. It takes time to do it at the logical and physical levels.
Another common problem is ensuring that BOP farmers have all the necessary supplies to be successful.  

· 
· 
· 
· 
· 
· 



One major difference in creating a food security program in a developed country as compared to a less developed country is the amount of supplies available. For example, better food storage equipment for grain and produce would help most subsistence farmers.  It is extremely frustrating to start a project and find that the supplies needed are not available.  One must be careful of this problem when giving micro-loans to the world’s poor in an effort to help them get out of the “poverty trap.”  Micro-entrepreneurs may incur huge “business risks” if loans are given without ensuring first that necessary supplies for a project, such as fencing materials are available.
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Working in Arid and Tropical Regions

Arid regions and tropical regions can create special problems.  Unfortunately, the extremely poor usually work on arid lands that could be characterized as too dry for conventional rain-fed agriculture.  Yet, millions of people live in these regions, and if current trends continue, there will be millions more.  These people must eat and earn a living; the wisest course would be for them to produce their own food.  The local inhabitants usually have developed very suitable techniques for using the surface water that is available.  However, in many regions, the ability to produce agriculture crops is restricted.  In particular, there are areas in many countries where the amount of precipitation is too small to penetrate the soil sufficiently, or it may run through a porous soil too quickly, or it may run off too quickly.  Furthermore, weedy species are so adept at utilizing scarce water that they rob water from crops.  For these regions, special micro-irrigation equipment or runoff irrigation schemes will be needed. The use of runoff irrigation can provide substantial amounts of water in certain regions.  
To see what is being done in Africa and Asia to provide micro irrigation systems see http://www.ide-india.org/ide/pt/index.shtml , http://www.ide-india.org/ide/ipmas.shtml , http://kickstart.org/tech/technologies/micro-irrigation.html , and http://www.chapinlivingwaters.org/About%20us.htm
ECHO (see http://www.echonet.org/content/SeedBank/585 ) has provided an environmental key so that users can determine what seeds will flourish at different Koppen climate (see http://en.wikipedia.org/wiki/K%C3%B6ppen_climate_classification ) and altitude conditions.  
· Hot Humid Lowlands (LL): This area receives 80-120 inches (2,032-3,048 mm) annually. Usually a short dry season (1-3 months) occurs with a long rainy season with moderate to heavy rainfall. These areas can be found in low lying coastal areas.
· Tropical Highlands (H): This is a high-altitude area with steep land that is subject to severe erosion. Found in all climatic zones.
· Tropical Monsoon (MS): Areas that receive 30-80 inches (762-2,032 mm) of annual rainfall are considered monsoon climates. There is alternating wet and dry seasons. The dry season can last up to 7 months and during the wet season rainfall is light to heavy. 
· Semi-Arid Tropics (SA): 10-30 inches (254-762 mm) of rain per year. This area experiences severe dry seasons, perhaps as long as 9 months. Rainfall is usually erratic and unreliable.
· Tropical Rainforest (RF): This area receives 80-200 inches (2,032-5,080 mm) of rain annually. The rainfall is heavy and the temperature is high throughout most of the year. The dry season, if any, is of short duration. 
· Temperate areas (T)
There is an abundance of training material on produce farming available on the Internet and in books and pamphlets.  However, this material must be tailored so that it fits a particular farming region.  I have given examples of the material that is available in the northern area of Colombia (hot humid lowlands), Uganda and Peru (tropical highlands), and Haiti (tropical monsoon area).  Semi-arid regions can create special problems.  In the United States, water is generally carried by wells, canals, or other means so that normal agriculture can exist in spite of the aridity of the climate.  This allows for a much more consistent water supply if the water is used wisely.  
In some arid regions, water can be obtained from wells.  The depth of a well necessary to obtain water may vary from a few feet to thousands of feet.  In areas where the water table is within 50 meters, the use of inexpensive equipment by various means may be possible including hand dug wells, percussion drilling, or auger drilling.  These sources of water are limited and can be exhausted easily.  Such water conservation techniques as reducing evaporation with windbreaks and light-shades, planting in furrows, pits, or swales, establishing plants in a nursery, using drought resistant crops, using mulch, irrigating efficiently, and keeping weeds down are needed to establish food security and provide the water needed for a cash crop.  This requires money, equipment, and training that the extremely poor do not have.  Community development workers will need to identify the micro-irrigation equipment, training, and funding that are needed and help local personnel develop cash crops to cover the cost of ensuring a steady water supply.  The best source of seeds and training material for semi-arid lands, in my opinion, is Native Seed Search (see http://www.nativeseeds.org/ ).  I believe that the material and supplies provided by this organization can help BOP farmers living in semi-arid regions develop the high valued food commodities that they need. 
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	Business Concept Element
	Step
	Work Required

	Requirements Analysis

	Preliminary Analysis
	· Assessment of Product’s Capability

· Assessment of Market

	
	Strategy Formulation
	· Definition of Objectives

· Definition of Priorities

· Determination of Alternative Approaches

· Selection of Preferred Approach

	Design
	Formulation of Development Plan
	· Identification of Customers

· Identification of Area to Sell Product

· Identification of Constraints

· Definition of Product

· Analysis of Costs

· Definition of Required Actions

· Sequence of Required Actions

· Schedule

	
	Establishment of Support Required
	· Definition of Required Resources

· Acquisition of Required Resources

· Organization of Human and Material Resources

· Acquisition of Training

	
	Ensuring Acceptable Levels of Quality and Supply
	· Selection of  Technology

· Site Selection

· Variety Selection

· Feed Selection

· Pest and Disease Control Practices

· Water Use

· Determining When to Sell

	Operations
	Maintaining Quality
	· Quality Control Procedures

· Maintaining Standards

· Packaging Procedures

· Training Workers on Use of Technology

	
	Capturing a Market
	· Obtaining and Using Market Data (Pricing Analysis)

· Making Use of Market Intelligence

· Selection of Target Markets

· Identification of Middleman

· Negotiating the Best Deal

	
	Optimal transport
	· Selection of Means of Transport

· Packing for Transport

· Keeping Quality Control During Transport

	Maintenance
	Maximization of Income, Profits, and Production of Product
	· Analysis of Costs

· Analysis of Returns

· Analysis of Business Operations


Table 1 - Definition of business concept elements

