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Abstract
Many government and charitable organizations are attempting to solve the problems of reducing poverty and increasing the agricultural productivity of subsistence farmers in developing countries.  Many of these organizations provide disaster management services (primarily food aid) in the countries that are hardest hit by natural or man-made disasters.  Once the main effects of the disaster have been mitigated, these same organizations provide limited funding so that the affected government and individuals can rebuild their country.  At the subsistence farmer level, the main response to poverty has been to increase the supply of micro-credit services, seeds, and tools.  This paper advocates the use of business process re-engineering methodologies to identify what is really needed by subsistence farmers to reduce poverty and increase agricultural productivity.  It is expected that the use of business process re-engineering methodologies will show that there is a need to develop supply chains that provide subsistence farmers with the capital equipment beyond micro-credit services, seeds, and tools to enable them to work their way out of poverty.  In addition, the training materials provided to the farmers for the development of agricultural business will need drastic improvement. 
Introduction
In the closing plenary session of the “Conference on Global Poverty,” Austin et al (2005) noted the following key business constraints and business context that create business challenges at the Bottom of the Pyramid (BOP):

· Limited Understanding of BOP Customers

· Consumer demographics, behaviors, needs, preferences, segmentation

· Failure to know or trust “people who know”

· Distinct Business Models

· Mainstream practices neither effective nor appropriate

· Require complex re-engineering of standard business model

· Effective Delivery

· Do MNCs (Multi-National Corporations) have flexibility for both sectors? Can entrepreneurs achieve scale? How to partner with players from other sectors?

· Need for Profitability

· Sustainability, scalability, time frame

· Communication of BOP Value Proposition

· Marketing initiatives to consumers/suppliers, investors, public at-large, NGOs (Non Government Organizations), governments, and internally

This paper will describe how the principles and processes of business process re-engineering can provide business solutions and approaches for social workers and businesses wishing to address global poverty in a manner that is sustainable and profitable for all concerned.  In particular, it addresses the business needs of personnel who live in extreme poverty (struggling to survive on less that $1 a day) as well as those that eke out an existence on $2 a day.  The U.N. Development Program (2004) estimates that one third of the people in the world are in this condition. 
The goals of this paper are to present a clear picture of how engineers would use business process engineering methods for 

· analyzing development challenges, 

· solving the development challenges, 

· providing effective monitoring and evaluation based on engineering principles, 

· ensuring that the business concepts are evaluated in enough detail, 

· addressing the effect of “global issues”, 

· measuring the success of the program following well-known business principles, and 

· developing methods for overcoming major obstacles 
The ideas in this paper should be viewed as an extension of the ideas presented by Sachs et al (2004) and Sachs (2005).  In particular, unlike Sachs’ presentations, this paper addresses the needs of personnel working with the individual subsistence consumer and subsistence buyers/sellers at the household level. 
Analyzing development challenges and designing assistance programs for developing countries 

Some of the objectives of individuals and groups seeking to relieve world poverty are to:

· Expand the delivery of financial and business development services to micro-entrepreneurs and low-income households,

· Increase the capacity of financial and business service providers to serve micro-enterprises, 

· Expand the dissemination of best practices for programs in the micro-finance and business development services field, and

· Promote the development and adoption of policy, laws and regulations that encourage the start-up, stabilization, and competitiveness of micro-enterprises and the institutions and markets that serve them.

To achieve these objectives, this paper will show how methodologies developed for major industries in the United States can be used in designing, implementing, evaluating and coordinating creative state-of-the-art activities that help the poor develop their businesses so that they increase income, build assets, reduce their vulnerability, and contribute to overall economic growth 

Technical approach for solving development challenges
The technical approach advocated in this paper to solve these extreme poverty problems abides by the following steps:

1. Identify the business concepts (see Exhibit 1)

2. Identify the areas of business change  

3. Identify the technical requirements

4. Identify the cost, schedule, supplies, travel requirements, Other Direct Costs (ODCs)
5. Determine the effect of “global issues”

6. Document the business solution

7. Review and upgrade the solution with participants in the program

8. Implement the solution and use business re-engineering processes to react to unforeseen events

The technical approach advocated requires that a thorough analysis be made of the business concept elements such as those shown in Exhibit 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 in-country stakeholders and poverty reduction officials at various levels of detail. A typical method for ensuring the involvement of stakeholders is given in Exhibit 2.  In addition, for each benefit mechanism, one must analyze the available ways to measure the impact through technical performance metrics that are specific, quantifiable, non-economic measures of how the business concept element will provide a benefit. The goal is to be comprehensive in the technical performance metrics and not simply limit the list to those that are typically included. To accomplish these objectives, it is important to prepare a business flow diagram that describes the enabling environment such as that shown in Exhibit 3 for the poultry industry. 

Conceptualizing, designing, and implementing effective monitoring and evaluating systems

The desired outcomes of business process re-engineering analysis of micro-enterprise business processes are refined concepts that are more likely to provide:

· Stakeholder benefits, 
· Information for program advocacy, and 
· Guidance for defining future programs. 
Business process re-engineering analyses of micro-enterprise business processes must be able to assist the program managers’ ability to refine programs, address problems with the greatest payoff, and provide quantitative estimates of the potential costs and benefits. The analysis methods must include all stakeholders, thus enabling one to calculate the costs and benefits to each stakeholder.  The process must employ effective monitoring and evaluating systems that apply proven methodologies to evaluate the business processes, location, organization, system, application and data for each economic solution.  It must meet the multiple objectives of donors, government agencies, and micro-enterprise entrepreneurs in developing countries. 

An important part of defining the benefit mechanisms and technical performance metrics is to identify the stakeholders that will receive the benefits. The business process re-engineering approach is used to analyze the impact of the concept elements from their fundamental operational effects through their impact on the technical performance metrics, and then translates those impacts into measures of economic benefit to stakeholders. The results of the analysis of the constraints and benefits assessment provide crucial inputs to the life-cycle cost-benefit analysis. There are five basic evaluation methodologies that this paper suggests be used:

1. Economic Returns. Profit - An improved balance of trade, an increased standard of living, and increased income are the primary goals.  An integrated approach to managing the program enables these goals to be achieved by concentrating on and maximizing its total return.

2. Technology Insertion - The application of appropriate technologies will allow the stakeholders to utilize and deploy proven techniques that provide more efficiency and conservation, creating a reduced cost for production.  Technologies must be chosen for their usefulness; the latest (and often most expensive) technology is not always the most cost-effective.

3. Food Production - Thought must be given to all aspects of production.  Vertical integration is essential in maximization of resources.  A closed-loop manufacturing process assures the full utilization of all inputs and byproducts.

4. Vocational Training for People in Extreme Poverty - Increasing the level of education and an emphasis on sanitation and health issues are integral parts of the plan.  Education should create an awareness of the benefits and need for change.  Education should provide a vehicle by which the residents can become more self-sufficient and self-reliant, thus enabling them to perpetuate their progress.

5. Marketing - The marketing “audience” is made up of several groups.  Traditional marketing must be done for the promotion of products developed in the region, both within and outside the country.  Marketing (itself a form of education) must be provided to those in the area to ensure their support of the plan.  The local government, another target audience for communication, must be kept informed of the progress and the needs of the region.
Defining the details of the business concept elements
Engineers who examine the first column of Exhibit 1 will note that it uses the “Waterfall Model” to organize the business concept elements presented.  The “Waterfall Model” is a commonly used method to specify the elements of major computer software systems.  It is one of many business process re-engineering methods available.  There are hundreds of books on business process re-engineering, and many companies have developed very sophisticated methods for developing and organizing business concepts.  The “Waterfall Model” was chosen for use in Exhibit 1 because it is easy to understand and emphasizes the detail that business process re-engineers feel necessary to properly develop a business concept.  It is suggested that if the “Waterfall Model” is used by personnel wishing to help a large group of refugees (over 500,000 people), then business visions and business concepts be developed in a “Spiral Development” manner at various levels of detail.  In particular, business visions should be developed at the following levels of detail:

       -    Conceptual level
       -    Generic level

       -    Implementation Plan level

In an earlier paper, Rigterink and Rogers (2000) presented ideas at the “conceptual level” on how Africa’s farmers could double their income using backyard poultry farms with one acre of land and a very small amount of money.   Because the ideas were a business vision presented at the “conceptual level,” no attempt was made to specify all the technical requirements or specify the materials and training that might be required.  The main purpose of developing a business vision at the conceptual level is to provide the informational background necessary for a preliminary analysis of a particular business.  The material shown in Exhibit 3 was extremely valuable in the preliminary analysis of the poultry business.

The UN FAO Animal Production and Health Division (see, for example, International Network for Family Poultry Development at http://www.fao.org/ag/againfo/subjects/en/infpd/home.html, Sonaiya and Swan (2004) and Kitalyi (1998)) have prepared much material that is useful to social workers for analyzing the use of poultry in helping poor African farmers at the “generic level”.  At the “generic level,” all the material necessary to identify the technical requirements, cost, schedules, supplies, travel, and training needs for a major poverty reduction effort must be identified.  A sample of the material that might be useful, as developed by the author, is given as an appendix to this paper.

The development of a business vision at the “implementation plan” level can only be accomplished by personnel working in the field.  At the “implementation plan” level, among other things, the identification of all personnel participating in the program must be made, the location of all supplies and supply chains must be identified, detailed training material must be developed, and a sales and marketing plan must be developed.  It may seem excessive to non-engineers that all these detailed plans must be developed.  However, an examination of failed past major poultry projects lends support to why this detail is necessary.  In particular:
· A major project in northern Africa failed when the market for eggs collapsed due to over production

· A major project in southern Africa failed when adequate provisions had not been made to treat baby chicks for Newcastle disease

· A major free range poultry project in South America failed when the farmers were supplied with hens who would not sit on their eggs so that they could be hatched

· A major poultry project in northern Africa failed when the electricity went out and no backup generators were available; more than a million chickens died within ½ hour due to a lack of air conditioning.  (This example shows a disastrous oversight of an easily preventable disaster)
It is anticipated that business concepts, improved business processes, and improved training will be necessary for the following types of businesses if one is to help a large number of people in extreme poverty:

· Improved grain production

· Improved production of vegetables

· Improved fruit orchards and fruit nurseries

· Improved poultry production

· Improved small animal production such as goats and pigs

· Improved general purpose micro-farms

Finally, a number of different types of businesses must be created so that subsistence farmers do not compete against themselves when other more lucrative markets are available. As stated by Porter (1998), competitive strategy is about being different.  It means deliberately choosing a different set of activities to deliver a unique mix of value.
The effect of global issues on past and future micro-enterprises programs

If you ask different groups of people what their most important problems are, their responses are remarkably similar. Regardless of the nationality of the members of the group, irrespective of where they come from, their language, or their backgrounds, they come up with the same issues.  These “Global Issues” are:

· Health

· Food

· Water

· Energy

· Education 

· Environment Protection

· Security

· Population Shift

· Governance 

· Crime

The US Agency for International Development (USAID), the US Peace Corps, and various Non-Government Organizations (NGOs) has set up a variety of programs to solve these global issues, including the development of micro-enterprises in developing countries. In theory, with greater purchasing power, residents of every country should be able to purchase goods and services for health, food, water, and energy. Local governments should provide services for education, environmental protection, clean potable water, energy, security, governance, and protection against crime.  “Global Organizations” will need to help with population shifts due to famines, disease, war, etc.   However, from the point of view of Pelton’s (2000) book The World’s Most Dangerous Places, there is much work to do.  In particular, over the l0 years, there have been more than 100 wars with 20 million fatalities.  There are 42 Highly Indebted Poor Countries (HIPCs) and 1.3 billion UN Defined Poor People. In addition, there are at least 58 countries considered dangerous for Americans to travel. Thus, micro-entrepreneurs intent on improving global poverty will work in a very difficult business environment.
The number of micro-enterprises set up by USAID, the US Peace Corps, and various NGOs have only had a small impact on “world’s most dangerous places.” These organizations have proven productive in the areas of micro-financing, production of produce (fruits and vegetables), improvement in the quality of grain seeds, dissemination of information over the Internet, and improved opportunities for higher education. However, repeatable business processes and capital equipment supply chains have not been established that:

· Affect the lives of a large number of people

· Are ameliorable to the human intellect, technology, and work habits of the world’s poor

This is not to say that “global issues” can be resolved easily or quickly.  Micro-entrepreneurs are not generally focused on discussions of how to obtain better health, or better or less expensive energy, or cleaner, more plentiful water.   They are focused on how to make money in their present environment.  The USAID, the US Peace Corps, and NGOs need to focus on the same issues.  This can be difficult for: 

· Government officials - generally focus on government services

· Charity organizations - generally focus on disasters or handouts to the most poor

· University personnel -  generally focus on providing education on a fixed budget   

Measuring the Success of Past and Future Micro-enterprises and Poverty Reduction Programs

Executives in American companies are often 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 for micro-enterprise or micro-financing efforts in poverty reduction programs.  This might be expected given the areas in which poverty reduction programs work. The areas in which these programs work are the most difficult. In contrast and in order to be successful, US businesses generally go to areas of the world that offers the best opportunity for success.  To achieve poverty reduction goals in a particular nation or region, by a particular date and at a specific cost requires the use of a proven technical approach in industries that are less affected by “global issues”.  The advantages that microenterprises offer are:

· Labor costs are low,

· Fixed and variable costs are low (not capital or labor intensive),

· Micro-enterprises do not have a lot of resources subject to theft, 

· Micro-enterprises are generally ignored by the local governance,  

· Micro-entrepreneurs can provide food, water, and energy while earning a profit for their work, 

· Successful business plans and business processes can be developed for people with little or no education,

· Micro-entrepreneurs will control costs and make appropriate decisions given their business,

· There are few barriers to entry for new micro-entrepreneurs.

The disadvantages that micro-enterprises face are:

· Supplies needed by micro-entrepreneurs are not always available (Areas in which they work are not easily accessible), 

· Micro-entrepreneurs are undereducated and often unwell,
· There is little or no investment funds available,

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

· High crime-rate affects profits of micro-enterprises (Theft of equipment/livestock). 

The suggested method for overcoming these obstacles is shown in the following section.  
Overcoming obstacles
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.  Whatley’s “10 commandments” for American small farmers need to be restated so that we have a similar set of commandments for helping the extreme poor.  Whatley’s (1987) 10 commandments are:


“Thy small farm shalt:

1. provide year round, daily cash flow.

2. be a pick-your-own operation.

3. have a guaranteed market with a clientele membership club.

4. provide year-round, full time employment.

5. be located on a hard-surfaced road within a radius of 40 miles of a population center of at least 50,000, with well drained soil and an excellent source of water.

6. produce only what thy clients demand -- and nothing else!

7. shun middlemen and middlewomen like the plague, for they are a curse unto thee.

8. consist of compatible, complementary crop components that earn a minimum of $3,000 per acre annually.

9. be ‘weatherproof’ at least as far as is possible with both drip and sprinkler irrigation

10. be covered by a minimum of $250,000 worth ($1 million is better) of liability insurance.”  

It is suggested that similar “10 commandments” and high value food commodities ideas be developed for the most poor so that they can work their way out of extreme poverty.  The chapter titles and sub-titles in Whatley’s (1987) should also serve as a source of inspiration. A sample of the chapter titles are:

· Equipping your Whatley Farm, Sensibly and Economically

· Add Value to Everything
· Marketing, The Most Important Part

· Beat the Weeds

· Beat the Bugs and Other Pests

It is expected that the development of these ideas will show that the most of the poor will need access to a complete set of supplies necessary for conducting a business with a reasonable amount of risk as well as new and better training.  Lehman’s “Non-Electric Catalog” (2005) may offer suggestions on supplies that may be needed and are not currently available in many regions of the world.  USAID (2005) has helped set up a “Partnership for Supply Chain Management” for its HIV/AIDS Program. Similar “Partnership for Supply Chain Management” needs to be set up for a “Global Poverty Reduction Program.” There is nothing more frustrating than starting a project and finding that the supplies that you need 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”.  These micro-loans can provide the money necessary for some of the necessary business components.  However, if particular supplies are not available, such as veterinary supplies and fencing for a backyard poultry farm, it encourages micro-entrepreneurs to take huge “business risks” that would never be taken by a good business man. Better food storage equipment for grain and produce would help most subsistence farmers.
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 to know (i.e. how to make money in so that they can get out of extreme poverty).  It is surprising how few social workers would be able to teach or run a subsistence farm in a manner that would allow them to get out of extreme poverty quickly and easily.  Social workers often are much better at addressing “global issues” than they are at addressing business practices for subsistence farms.  Business process re-engineers would say that a revolution is needed to change the training of the social worker.  In addition, a revolution is needed in what is 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 small business.  Currently these shipping containers tend to contain food for disaster relief and only some of the items (not all) needed to start a small business.  The extreme poor should not have to take huge business risks in their attempts to work out of poverty.  A revolution in current thinking for overcoming global poverty obstacles is needed. 
References: 

Anonymous (2005), Lehmans’s Non-Electric Catalog, available at http://www.lehmans.com/
Austin, J., A. Grossman, and Leonard, D., (2005), Closing Plenary Session Conference on Global Poverty, published at NextBillion.net at http://www.nextbillion.net/multimedia/2005/12/21/closing-plenary-hbs-05-ppt, December 1-3. 

Kitalyi, A.J. (1998), Village Chicken Production Systems in Rural Africa - Household Food Security and Gender Issues, United Nations Food and Agriculture Organization animal Production and health Papers #142, Rome, Italy.

Pelton, R.Y.(2000), The World’s Most Dangerous Places, 4th edition, HarperCollins Publishers Inc., 10 East 53rd Street, NY, NY.
Porter, M.E. (1998), Competitive Strategy: Techniques for Analyzing Industries and Competitors, The Free Press, New York, NY, 396 pp. 

Rigterink, P.V., and Rogers, M.D. (2000), “Doubling the Income of Africa’s Poorest Farmers”, (unpublished), submitted to US Government and non-Government Organizations and African embassies.
Sachs, J.D., J.W. McArthur, G. Schmidt-Traub, M. Kruk, C. Bahadur, M. Faye, and G. McCord  (2004), “End of Africa’s Poverty Trap”, in Brookings Papers on Economic Activity, 1:2004, edited by W.C. Brainerd and G.L. Perry, Brookings Inst. Press, Washington, D.C.
Sachs, J.D. (2005), The End of Poverty: Economic Possibilities for our Time, Penguin, New York, 396 pp.

Sonaiya, E.B., and S.E.J. Swan (2004), Small Scale Poultry Production Technical Guide, United Nations Food and Agriculture Organization, Rome, Italy, 119 pp.   

U.N. Development Program (2004), Human Development Report, available at http://hdr.undp.org/2004/.  

USAID (2005), Fact Sheet: Leadership Through Comprehensive Action: A New “Partnership for Supply Chain Management, available at http://www.usaid.gov/press/factsheets/2005/fs050927r2.html.
Whatley, Booker T. (1987), Booker T. Whatley’s Handbook on How to Make $100,000 Farming 25 Acres, Edited by George DeVault and the Editors of The New Farm, Regenerative Agriculture Association, Emmaus PA, Distributed by St. Martin’s Press and Rodale Press, Inc., 180pp.

	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


Exhibit 1 - Definition of business concept elements
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Exhibit 2 - Business Analysis Process will have a Major Role in Increasing the Chance of Success of Developing Country Micro-Enterprises
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Exhibit 3 - Business flow required to enable poultry production

Appendix 1 - Sample Generic Plan for Backyard Poultry Demonstration Farms and a Poultry Coordination Center 

Before Government and University personnel can create a Poultry Production System in their country, they will need to identify the material and training needed.  If their objective is to start 25,000 small backyard poultry farms (less than 50 chickens), they will need to define their priorities, consider various alternative approaches and select the preferred approach. Training is an important part of the project. Small groups of women may need to meet three times per week for six months to discuss poultry production, management, marketing, and animal disease prevention.  In addition, they would need to identify the capital equipment and the required infrastructure so that these farms would grow 

Sample equipment personnel and supplies required for 1 teacher in a rural area to start demonstration with help of a caretaker and relatives of their students:
Supplied in country

1 acre lot for growing poultry feed with access to water  

Miscellaneous farm equipment

Seed needed to grow poultry feed on one acre lot

1 poultry house with feeders, waterers, nests, brooder, and incubator (see Leonard Mercia, Raising Poultry the Modern Way for sample poultry house)

Breeders, pullets and cockerels
1 teacher

1 caretaker

20 students and relatives to help with farm

Fencing for poultry run

Training for teacher and caretaker

Shipped to country or supplied by Government:
2 - SuperMoneyMaker Irrigation Pumps for each farm - retails in Kenya for $74 each, or other micro-irrigation equipment


Funds for seed, poultry house, feeders, waterers, nests, incubator, brooder, land rental

Bonus for teacher and caretaker if backyard poultry farm is successful 

Veterinary supplies (vaccination against Newcastle disease, deworming for round worm and tapeworms, dusting under wings for irritating external parasites such as lice, treatment for chronic respiratory disease)
150 feet of poultry netting for free access range run

Fertilized eggs

It is recommended that at least 10 backyard poultry farms be started initially in different regions of the country so that government and university personnel can base their strategy and development plans on practical experience.  In addition, a Poultry Coordination Center should be identified at a university or government site.  The Poultry Coordination Center would provide “Train the Trainer Training,” more extensive hatchery and brooding facilities, and marketing support.  In particular, the use of electric brooders and incubators should be available at the Poultry Coordination Center while non-electric incubators only may be available at the Demonstration Farms.  In addition, access to a veterinarian and more extensive veterinary supplies should be available at the Poultry Coordination Center.   

Note: Retail prices in US (2005) - Classroom incubator and brooder kit - $292.15 each, 




        30 egg circulated air incubator - $64.95 each




        7 gallon plastic poultry water - $29.95 each




        Automatic egg turner - $34.95 each




        8 hole round feeder for chicks - $3.95 each




        24” slide or reel top feeder - $4.95 each 




        40 assorted hatching eggs - $58.40




        60” X 150’ poultry netting – Galv., 20Ga., 1” Mesh - $56.19

It is expected that that equipment purchased in the U.S. will be sent first to the country’s embassy in Washington D.C.  Once all the equipment is collected, it will be shipped to the host country. 
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