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Abstract

This paper advocates the use of a proven technological approach (described in Appendix 1) for reengineering Bangladesh’s fruit and nut industry.  The plans and processes described will meet two major goals: 

1. Create a huge competitive advantage for low- and middle- income people of Bangladesh on the world fruit and nut market
2. Improve the food security and income for low- and middle- income people of Bangladesh by providing the proper supplies and training 

A table is given which provides the business planning required so that low- and middle- income people of Bangladesh can earn a lot more money.  Information is given on how to develop the training materials required.
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Reengineering Bangladesh’s Fruit and Nut Industry to Create a Huge Competitive Advantage for Low- and Middle- Income People of Bangladesh on the World Market
1.0 Introduction

The backyard production of tropical fruits and nuts has long been recognized as an excellent use of land which can produce very high profits (see References 1 and 2).  Entrepreneurs in Florida, California, Central America, and South America have reaped large profits supplying fruits and nuts to supermarkets in the United States.  Many fruits and nuts can be grown on marginal lands with steep slopes or low fertility.  They can be mixed with other crops to produce additional cash income for small farm owners.  Despite all the advantages of fruit and nut production, rural community development groups have been slow in realizing the full potential of fruits and nuts. In particular, the following obstacles must be overcome:

1. A long time is required before fruit and nut trees to become productive for use as a cash crop (for example, consider how long it takes jaboticaba, mangosteen, and pili nut trees to become productive).  However, once the trees are productive, low- and middle- income people of Bangladesh will have a huge competitive advantage on the world fruit/nut market since they will be the only ones able to produce a large quantity of the selected fruit or nut.
2. Large quantities of a particular fruit and nut must be produced in a region so that commercial exporters can collect the fruit or nut easily for export
3. Quality control procedures and maintaining standards are difficult especially when one is working with fruit production with low- and moderate- income people
4. The proper supply chains, storage, food processing, transport, and training must be provided
5. A new market must be created for a “previously rare” fruit or nut

This paper describes the business processes which scholars familiar with Bangladesh along with Bangladesh Government officials can use to create huge competitive advantages for low- and middle- income people of Bangladesh on the world fruit and nut market.  The business processes concepts required, shown in Table 1, are based on the experience of South American countries in producing fruit for the U.S. market.  It is assumed that scholars and Government officials will be primarily helping farmers in Bangladesh who own between one-half and 10 hectares of land formulate their strategy for developing a cash crop as well as other crops for subsistence.  The plan also could be used by school teachers who wish to teach their pupils the basic principles of agriculture engineering using a small backyard fruit orchard near a school. Although the principles described here can be used by much larger landowners, the market for fruit would become saturated quickly unless there is access to foreign markets. 
The Bangladesh Agriculture Research Institute (BARI) must play a major role in developing this technology.  In particular, BARI must determine the best varieties of fruits and nuts to grow in different regions of Bangladesh given the available soil conditions, climate, altitude, and length of day.  Fruits and nuts that can be used for increasing farmer income are described in References 3-7.  The description of the rare “Edible Nuts of the World” in Reference 7 and Chapter 8 of Reference 4 (“Fruits Meriting Wider Distribution”) are particularly important in determining what trees should be grown for the development of a cash crop. The selection of which cash crops to focus on must be a joint decision between BARI and the companies that BARI teams with for selling the products.
For the development of cash crops for the near term, it is suggested that a “fruit basket concept” be encouraged.  The fruit basket would contain a wide variety of fruits selected to extend the 
	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

· Fertilizer 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

length of the growing season and to reduce risk.  In addition, BARI can constantly introduce new and better nursery stock based on scientific research and local farmers experience in producing and selling their products.  The criteria for success should be how much additional income can be earned by Bangladesh farmers!  BARI has the technical experts who have the practical experience on how well a particular fruit or nut can be protected against weeds, insects, disease, and unseasonably dry or wet weather.  In addition, BARI has the experts who can prepare the proper training videos such as those previously prepared by Dr. Carl Campbell (professor of tropical fruit at the University of Florida) (Reference 8).  BARI must start large nurseries for both the fast growing fruits selected as well as tree nurseries for the fruit and nut trees that they select as being best for cash crops.  
The author suggests that the product concept be tried with fast growing fruit trees first so that subsistence farmers can obtain immediate benefits from the technology.  In particular Trees for Life (Reference 3; an important reference) has shown how the income of subsistence farmers in India can be significantly improved starting with 2,000 saplings of the mango, coconut, jackfruit, guava, papaya, and lemon trees in Mulbar, India.  By the third year fruit tree planting work had spread to some 300 villages. In this way subsistence farmers can start on a small scale to mitigate risk before farmers make a major investment in the technology.  Trees for Life (Reference 3) noted that trees such as lime, papaya, guava, and moringa can help meet vitamin and mineral deficiencies for subsistence farmers.

Help from US university personnel and/or Government officials may be needed if the fruit is to be sold as an export. It would be best if BARI could be helped by a large American university who could identify and market companies in the US who are willing to create a new market for a “previously rare” fruit or nut.   The main advantages of growing the tropical fruits and nuts are expected to be:

•
A high price can be obtained for the product.
•
A wide variety of fruits and nuts are available; new products can be continually introduced as the market for an existing product saturates.

•
A highly productive fruit plantation does not require a lot of land.
The disadvantages of growing fruits may include;

•
Certain fruits may be very susceptible to diseases or insect pests.  (It is suggested that Neem trees be grown with the fruit.  A half pound of the Neem tree seeds can be pulverized in a mortar used to make corn meal and soaked in a gallon of water overnight.  The next day the particles are removed by filtering through an old cloth and the liquid sprayed directly on the crops.  The insects should not be a problem for at least a week.) 

•
The fruits are highly perishable and, because they are grown in tropical regions, they may require refrigeration or food processing if they are to be used for export.

•
Marketing fruits to foreign countries will require much outside help.

2.0 Identifying What Small-Scale Farmers Need

In a recent conference (Reference 9), I outlined how major Non-Government Organizations (NGOs) and government relief organizations could help subsistence farmers. To solve 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. 

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 of a subsistence farmer will require investment and credit so that the farmer can improve pest and disease control practices, water use, and tree 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, 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 (Reference 10).  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 but for providing additional income to educate their children.
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.  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. 

3.0 Providing the Necessary Supplies 

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 produce would help most subsistence farmers.  Also, by providing improved sources of supplies for subsistence farmers in remote regions, micro-entrepreneurs can help subsistence farmers while earning income from the sale of the supplies.  It is expected that most of the poor will not have access to a complete set of supplies necessary for conducting a fruit or nut business with a reasonable amount of risk.  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 are available.

4.0 Providing the Necessary Training 

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 the particular farming region.  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.  Prinz and Singh (Reference 11) have reviewed the potential of various runoff irrigation techniques.  These techniques are generally not used in the United States for capturing water for high-value agriculture.  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.  More use of the techniques suggested by Prinz and Singh (Reference 11) is needed.

 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 by 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.  

International Development Enterprises (Reference 12) has developed inexpensive micro-drip irrigation systems for many water scarce areas.  These systems include drum kits, bucket kits, kits made with double layered plastic bags (called Family Nutrition Kits), as well as customized micro irrigation systems.  In particular, International Development Enterprises India (IDEI) (Reference 13) has developed customized systems, costing from $5 for 20 sq.m. to $80 for 1000 sq.m. that will enable a family to grow produce for their own use or for a cash crop. In addition, IDEI sells a variety of treadle pumps for use by small farmers in areas where water is available at or near the surface.

Equally important, IDEI (Reference 14) has developed a program called “Integrating Poor into Market Systems (IPMAS)” that provides help in overcoming market constraints as well as water constraints. IDEI seeks to achieve this through capacity building and training of the farmers in successful crop management and use of high quality seed, water technology, fertilizers, pest control, and training.  In particular, IDEI:
· Identifies relevant technologies 
· Creates the necessary supply chains
· Develops diversified crop portfolios 
· Provides training for small holders, suggests crop options, and provides best practices required to grow various crops
· Provides linkages to public crop experts and private sector service providers of seed, fertilizer, technology, micro credit, and on-farm agronomic training.
· Introduces and promotes Vermin wash technology as a high quality inputs for micronutrients. 
· Links farmers with nursery growers that provide saplings for high value crops.
Programs of this nature need to be developed in Bangladesh so that the most poor can get back on their feet after an economic or political disaster.  It is suggested that major NGOs should buy large quantities of IDE equipment as well as other needed supplies and use it to develop nurseries and small gardens in Bangladesh to demonstrate to the poor that the technology can significantly improve their income.  In addition, major NGOs should supply some of this equipment to schools, and community centers so that poor people can begin to work their way out of poverty. These ideas will only work if the proper supply chains and training also are provided.
It is clear that establishing processes for the extremely poor to develop food security and income is no easy task.  However, financial and engineering analyses indicate that given the low cost of labor in Bangladesh, a profit margin greater than fifty percent for any investment can be expected. If this truly is the case, then these profits will allow program expansion with the result that micro-entrepreneurs (and NGOs) will earn profits while aiding in the reduction of poverty.

5.0 Appendix 1 – Disruptive Technologies
Business process re-engineers and businessmen use terminology that many in the liberal arts community may find amusing.  In particular, engineers seek out disruptive technologies that force industries to rethink how they conduct business and people to rethink how they work and play.  The discovery of disruptive technologies is often easy.  Whenever a historically profit making business begins to lose money, engineers seek out the fundamental drivers that may be causing this disruptive change.  These fundamental drivers often are new technologies or new business processes being used by a competitor that cause a disruption to the current business model.  In other cases, “global issues” may be the cause of the disruption.  “Global issues” include disruptions that affect customers in the following areas:

· Health

· Food

· Water

· Energy

· Education 

· Environment Protection

· Security

· Population Shift

· Governance 

· Crime

To respond to competition, businesses turn to business process re-engineers for solutions.  These engineers may suggest that there needs to be a revolution in the affected industry or that an evolution of the current business practices will be sufficient response to a disruptive technology. If a large change is needed, engineers will suggest a revolution to the current thinking.  If a small change is needed, then an evolution plan will be devised. 

Non-Government Organization (NGO) and Government personnel including many global charity organizations such as CARE, World Vision, etc. may frustrate engineers and businessmen when they describe their attempts to solve the problems of reducing poverty and providing disaster management services in countries hardest hit by natural or man-made disasters.  The engineer’s frustration may seem puzzling to NGO personnel since their ability to collect funds for the poor and provide disaster management to the most needy has been very stable over the last 50 or more years.  NGOs have been able to evolve their current practices when a new disruptive technology such as micro-credit services, better quality grain seeds, the personal computer with an Internet connection, or the Grameen phone was developed.  The idea that there needs to be a revolution in their business processes and procedures may seem preposterous to the NGO.   However, many businessmen, engineers, and NGO personnel believe that the ability of NGOs to solve extreme poverty problems has not progressed as much as it should have.  In particular, the problems of people who live in extreme poverty (struggling to survive on less that $1 a day) as well as those who eke out an existence on $2 a day continue to exist.  The U.N. Development Program (Reference 15) estimates that one third of the people in the world are in these conditions. Given the potential business advantages that the extremely poor possess, it seems incredible that they are not able to make a better living.  In particular, the advantages that the extremely poor possess in running a subsistence farm (if they have one) or starting a micro business are:

· Low labor costs,

· Low fixed and variable costs (not capital or labor intensive),

· Few resources subject to theft, 

· Lack of attention by the local governance,  

· Ability to provide food, water, and energy while earning profit for work on a subsistence farm (if they have one), 

· Ability to control costs and make appropriate decisions given their business,

· Few barriers to entry into a new micro-enterprise.

The disadvantages that the extremely poor face are:

· Needed supplies and training not always available (Areas in which they work are not easily accessible), 

· Undereducated and often unwell,

· Little or no investment funds available,

· Successful business plans and business processes not provided at the local level,

· High crime-rate affecting business profits (theft of equipment/livestock). 

It may seem strange to NGO personnel that the level of planning shown in Table 1 is required to improve a large number of micro-enterprises.  Engineers and successful businessmen consider creating plans to this level of detail to be key to the success of a business.  In contrast, NGO personnel often try to supply some (but not all) of the capital equipment, training and business processes needed for a successful business. This results in the extremely poor taking huge “business risks” that would never be taken by a good businessman.  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 start a successful fruit business with only nursery stock and tools (no stable water supply, fencing, pest control, or disease control). 
It is expected that the use of business and engineering methodologies will show that there is a need to develop supply chains that provide the extremely poor with the capital equipment, training and business processes they need to enable them to work their way out of poverty. Appropriate vocational training also must be made available.  Currently, USAID and NGOs support much “primary education” training (reading, writing, and arithmetic) to people in extreme poverty.  They teach what they know, not what the students want/need to know (i.e. how to make enough money to get out of extreme poverty).  It is surprising how few social workers would be able to teach subsistence farming basics or run a subsistence farm in a manner that would earn money quickly and easily.  Social workers often are much more adept at addressing “global issues” than they are at addressing business practices for subsistence farms.  Engineers would say that a revolution is needed to change the training of the social worker.  In addition, a revolution is needed to determine what needs to be shipped to developing countries for helping the extreme poor.  The shipping containers meant for the extreme poor should contain the equipment and training materials needed for starting and maintaining a micro business.  Currently these shipping containers tend to contain food for disaster relief and only some of the items (not all) needed to start a micro business.  A revolution in current thinking for overcoming global poverty obstacles is needed. 

When confronted by these ideas, many NGO personnel will say, “How do we pay for all this?” In response, engineers and businessmen will state that given the low cost of labor, one should expect a profit margin greater than 50% for any investment that is made and that these profits will allow the expansion of the program.  NGOs cannot expect to lose (or give away) money and be successful in reducing poverty. Currently, most American companies are measured by the following:

· Operating Income

· Return on Investment 

· Days Revenues Receivable (i.e. Days Sales Outstanding; Cash Flow)

· Profit Margin 

· Billable Direct Labor

· Overhead Cost Control

· Debt/Equity

The success of any business, be it micro, small, or large, can be measured in the same terms. However, in general, this type of data is not available or is ignored by NGO poverty reduction programs.  This might be expected given the locations in which poverty reduction programs work since these areas are the most difficult and include many disruptions due to “global issues”.  In addition, the development of stable, enduring supply chains bringing needed supplies to the extremely poor is difficult and may be outside the capabilities of many NGO personnel.  They may need the help of successful businessmen (such as Unilever in India) and engineers to establish these supply chains.   Current practices are not successful enough and need to be changed. In summary, the disruptive technologies currently used by successful businesses can be very effective in the development and deployment of better poverty reduction programs.  A poverty reduction revolution for the extremely poor will succeed only if all the supplies, business processes, and training required for successful micro businesses are available. 

More information on this subject was given in my papers "A Revolutionary Approach to Reducing Poverty and Increasing the Agriculture Productivity of Subsistence Farmers" (Reference 9) and “Micro-Enterprises and Food Security (Reference 16). 

6.0 Appendix 2  – Food Security for Low- and Middle- Income People of Bangladesh

According to the UN Food and Agriculture Organization (FAO) (Reference 17), food security exists when all people, at all times, have access to sufficient food to meet their dietary needs for an active and healthy life.  The FAO Special Programme for Food Security (SPFS) estimates that there are currently 852 million people chronically hungry due to extreme poverty.  Velarde (Reference 18) has outlined what is necessary to increase food security for small-scale farmers.  Her ideas apply equally well to home gardens in large populated areas and cultivated fields in rural areas. According to Velarde:

· "A primary goal, if not the primary goal of small scale-farmers is food production for household consumption.  Yet both agricultural policies and research efforts have tended to focus on cash crops and ignore this goal or give it little more than token consideration. 

· In rural areas with poorly developed marketing systems, household production is the main food procurement source for small‑scale farmers.  Households must produce both a wide variety of food items and sufficient quantities of these to ensure adequate supplies to cover needs. 

· The transition from traditional subsistence farming to commercially oriented farming leads to permanent farming systems emphasizing mono-cropping and creates competition for farm resources often to the detriment of the household food security." 

Many extension services have agricultural policies that focus on cash crops and ignore food and subsistence crops (Women in Development Service (Reference 19)).   Except for “black markets,” the marketing systems are poorly developed and place emphasis on mono-cropping to the detriment of food security.  However, many of these past policies are under review and may be changed.  In particular, Velarde (Reference 18) offers the following general objectives in developing a food security program: 

· "Define the food base of the target area. 

· Define the patterns of food availability and accessibility.

· Identify main sources of food procurement, with any seasonal variations. 

· Determine if the food base is capable of covering general household energy and nutrient needs. 

· Identify household types suffering from or at risk for food insecurity.  

· Identify causal factors of any household food insecurity situations and their plausible solutions. 

· Identify areas of priority for research by adaptive research planning teams which can lead to enhancing or improving the home food security situation."

Velarde’s (Reference 18) perspective on the importance of cash crops may differ to some extent with those of the former U.S. Secretary of Agriculture, Orville Freeman (Reference 20). Freeman noted: 

“The ability of small farmers to take the plunge into cash crops has an immediate effect on a village.  Even if only marginally successful, the farmer needs help at harvest time so that casual labor is taken on.  When farmers have a profitable year, their first expenditure is home improvement.  Materials and labor come from the village.  As farmers climb out of subsistence production, they take other members of their village with them.  Perhaps one of the most important effects on a small farmer having just a little money to spare is the apparently universal instinct to spend money on educating his children.

The raising of cash crops introduces the farmer to modern methods of cultivation that constitute a triple-win proposition.  It increases the income of the farmer and his family; it has an immediate effect on the local community, as well as the nation; and it contributes to the global food supply.”

Freeman’s perspective on agriculture’s modernization was reviewed later by Rivera (Reference 21).  Rivera noted that Freeman considers agribusiness as orthodoxy with its tenets based on agribusiness economics.  In addition, he noted that Freeman’s view contrasts with those who view agriculture as best understood within the context of the environment (Edward et al., Reference 22).  Rivera’s opinion is that the modernization in agriculture resulted in large part from the technical development of agricultural inputs and processes. According to Rivera, the recent modernization of agriculture culminated in the contemporary dominance of what are known as Green Revolution technologies that include chemical fertilizers, pesticides, herbicides, chemically-treated seed varieties, and more recently, the development of bio-genetically treated seeds and plants and hormonally treated farm animals. 

Green Revolution technologies have had only marginal benefit to people living in extreme poverty (struggling to survive on less that $1 a day) and to those who eke out an existence on $2 a day.  The perspective of this paper is to show how we can: 

· Improve agriculture business concepts for extremely poor subsistence farmers.   
· Use micro-entrepreneurs to transfer the needed training and supplies to the field including “Green Revolution technologies” and other agricultural technologies that will help the extremely poor earn a better living
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