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This study describes the role of rural women and their importance in the success 

of microfarm projects. Microfarm cultivators can increase their income levels through 

trade of agricultural products. By adopting self-sustaining methods, the cultivator saves 

money and does not need to rely as much on goods and services from outside resources to 

increase food production efficiencies in microfarms. This goal can be reached in part 

through careful planning and construction of the microfarm facility. In addition, in 

developing phases of the microfarm, the external resources may possibly be a mechanism 

to increase expansion and knowledge.  Microfarms are an important option for the third 

world countries and poor people worldwide. 

 



TABLE OF CONTENTS 

INTRODUCTION .............................................................................................................. 1 

LITERATURE REVIEW ................................................................................................... 2 

THE ROLE OF WOMEN AND MICROFINANCE IN MICROFARMING.................. 10 

MICROFARMS FACILITY............................................................................................. 13 

Soil Management 
Water Management 
Proposed Layout of Facility 

 
MICROFARMS EXTERNAL RESOURCES.................................................................. 23 

Technology 
Research & Development 

 
CONCLUSIONS............................................................................................................... 26 

REFERENCES ................................................................................................................. 27 

 ii



  

INTRODUCTION 

Investments in improving the technical knowledge of farmers, increasing educational 

opportunities for the general population, and improving health conditions are seen as pathways to 

economic development. Unfortunately, most developing nations have limited resources for 

investments in population quality, education, and research. Nonetheless, developing countries 

themselves must support agricultural and rural development with research and agriculture 

extension, roads and communication networks, credit and storage facilities. In its document the 

Asian Development Bank (ADB) (2003) states that property rights and involving poor people in 

decision-making processes, especially women, also are important. Industrialized countries can 

help by increasing poverty-focused development assistance  Reforming global agriculture would 

raise farm prices and improve export prospects and improve the ability of work their way out of 

poverty.  

The world is affected by an unprecedented economic and social crisis resulting from the 

accumulation of several problems including debt, bad management, bad economic policies, and 

other factors. Poverty and social exclusion are growing problems. Each day, new initiatives are 

born in community centers and secondary cities to help families survive and send their children 

to school. These sustainable development activities must include food production alongside 

conservation of finite resources and protection of the natural environment so that the needs of 

people living today can be met without compromising the ability of future generations to meet 

their own needs. Small-scale initiatives can offer structured and sustainable responses to the 

current crisis. One of these initiatives is microfarms, small-scale agricultural enterprises that 

could be a key to sustainable development for residents of many developing countries.  
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LITERATURE REVIEW 

In the last decade, our understanding of the relationship among starvation, agriculture, 

soil and water has changed. The roles of rapid urbanization in developing countries, battle for 

water among human, agriculture and industrial users, ecological concerns, elevated levels of 

starvation, degradation of soil and water resources, population pressures and their interaction in 

the progress of underdeveloped nations is better realized. For example, the diminution of water 

resources may take place when the current and forecasted demand exceeds the amount of 

economically exploitable water available from all water sources. 

 Future food security must come from increased yields in both irrigated and non-irrigated 

agriculture. Irrigated agriculture as practiced by large numbers of poor farmers in South Asia 

suffers, among other things, from poor maintenance of irrigation structures, inadequate drainage, 

unreliability of irrigation supplies, salinization of the land, and outdated institutional 

arrangements. Production in rain-fed agriculture as practiced by large numbers of poor farmers in 

the Americas is impeded by erratic rainfall, inherently low levels of soil fertility, inadequate soil 

and water management, and by low investments in other production inputs. Signs of change 

include far-ranging modifications in public irrigation institutions that are currently being 

introduced in a large number of countries, and that involve greater representation of water users 

in the management and maintenance of the systems. Other positive signs include the wide 

acceptance of improved field, soil, and water management. In an urbanizing world, the very basis 

of human livelihood and well-being inevitably continues to depend on how men and women 

manage their land and water resources.  
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The challenge to feed a rapidly growing world population is not only a matter of 

producing enough food but also to make the required food items accessible to all people at all 

times. That objective has to be achieved in an increasingly competitive and resource-scarce 

context. Adequate and timely amounts of water, in particular, but also other essential resources, 

such as agricultural credit, are often difficult to mobilize. The agricultural sector will raise 

questions about the viability of various types of agriculture in different environments. In this 

regard, it is relevant to consider that agriculture serves not only food production but also 

environmental sustainability, and has a role in supporting a viable social structure in rural areas. 

Katzir (2000b) states in his article Agro ecological aspects of the peri-urban process that 

farming is first and foremost associated with soil and water management for the production of 

food. It is important to assess the situation of farmers and their aspirations.  Equally important is 

to consider the conditions under which farmers’ sons and daughters will be existing and what 

type of living they will seek for themselves. In all countries, ongoing societal change is affecting 

people in rural as well as in urban areas. “The MDGs are intended to address some of the world’s 

most pressing problems – 114 million children of primary age are not enrolled in school; over 

1.2 billion people live on less than one dollar a day, 800 million are hungry and 448 million 

children under five are underweight in the world. And 800,000 children under 15 years 

contracted the AIDS virus in 2002” (United Nation Development Program, 2003, para 7). Today 

for many people chronic hunger is a reality. Food insecurity is a striking feature also among 

those who are farmers. 

The implication of these figures is that an increasing part of food production is taking 

place somewhere else than where it is needed and consumed. A combination of low purchasing 

power between a large proportion of the world community and lack of opportunities to produce 
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food for one’s own consumption makes food security a most difficult task. However, food 

security is the outcome of a complex set of factors, of which land and water, while crucial, are 

only two.  

In addition, researchers, advisers, farmers, and policy makers need to work together to 

make available knowledge about promising technologies and farming practices to those who 

would benefit from their adoption. Furthermore, Burnside and Dollar (2000) state that the focus 

on rural development in under-development nations has generally shifted towards human 

resource development, farmer participation, farmer management, farmer experimentation, 

adaptation and dissemination 

Assuring real research-extension-farmer linkages is a major concern in current 

development efforts, especially in efforts to introduce innovative technologies. It is thus 

increasingly recognized that the focus should be on the management of land and water resources 

with due consideration for the context in which farming takes place.  

A kind of adaptation referred to in this context currently differs significantly from the one 

in the past when technical solutions on the supply side could be applied to address water 

shortages. When shortages may no longer be managed through technical fixes alone, the problem 

needs to be addressed through adaptation in terms of social and institutional adjustments. Social 

adaptation entails at least two main issues. One concerns the need to gradually produce more 

output and/or value per unit of water. For example, in the Lerma watershed area in Mexico some 

farmers are replacing a sprinkler system. This system is an old irrigation method that uses as 

much as 8000 cubic meters of water per hectare per year. These farmers are implementing a drip 

system that reduces the consumption of water to 4000 cubic meters. This system also reduces 

weed growth and water loss by evaporation. In many cases, this indicates new technologies or 
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better use of existing technologies not to extract more water, but to make better use of the 

available water and other scarce resources. Introduction of new technologies and resource 

management practices often need to be promoted through a combination of incentives, training, 

information and sanctions. Moreover, an adaptation often entails a choice of what kind of 

products and services should be promoted, and what kind of products should not be encouraged.  

Today, enough food is being produced in the world to meet total food requirements, but 

purchasing power is weak in many of the food-deficit countries. In addition, the movement of 

food from producer to consumer suffers from logistical problems, trade barriers, and political 

and social instabilities. Therefore, local production of crops is still necessary and a careful look 

at virtual water management strategies is warranted. 

In 2003, the Poverty Reduction Group observed that development plans and projects 

must have a much shorter time frame. Increasing water shortage and increasing demand for 

water from other sectors has become of prime interest to consider. Increasing water use 

efficiency presumes an increase in crop yield per unit of water. This can be achieved either by 

improved water use or by switching to other crops or products, which bring a higher price on the 

market. 

In his work Sustainable Agriculture-The Israeli Experience, Katzir (2000a) concludes 

that despite the increasing difficulties and cost of mobilizing additional water for irrigation 

purposes, it is essential both to expand irrigation schemes and to increase productivity from 

existing irrigated agriculture, especially in developing countries, where irrigated yields are often 

way below their potential level. Water management, however, does not always mean dealing 

with shortages. In some areas, low crop yields result from poor drainage creating waterlogged 

conditions on the agricultural land. 
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A significant proportion of current farmland is losing productivity due to soil degradation 

and soil fertility reduction, which often limits crop growth more than water scarcity even in 

drought-prone areas. Crops suffer from a scarcity of plant-available soil moisture even when 

there is abundant rainfall. “Non-productive water flow is an indicator of several potential 

problems including physical soil deterioration, especially reduced infiltrability, and water-

holding capacity as a result of the oxidation of organic matter, and the timing of rainfall” (Katzir, 

1999, p. 5).  

A major cause of excessive land degradation in hot tropical regions with high intensity 

rainfall events is conventional soil preparation by pick, which together with the removal or 

burning of crop residues leaves the soil exposed to rain, wind and sun. Other problems include 

compaction resulting in impermeable hardpans, increased oxidation of organic matter due to 

increased aeration and prolonged exposure of bare soil to solar radiation, increased water and 

wind erosion, and loss of soil water due to the increase of evaporative surfaces. Added to the 

physical factors directly affecting soil productivity are the high labor and energy requirements of 

conventional tillage and the difficulty of ensuring correct timing of farming operations. 

In 2001, Food and Agriculture Organization (FAO) observed that research from several 

countries shows significant improvements in crop yields, reduced soil erosion and reduced labor 

requirements after the introduction of alternative tillage practices, such as, bed planting, pitting, 

and zero-tillage systems. The key to successful conservation tillage is its integration within the 

total production system. It is probable (but not proven) that conservation tillage has the largest 

potential of success on structurally conserved land. The change from inverting the soil with a 

plough to ripping up planting lines only necessitates changes in most farm operations, such as 

weeding, fertilization, the timing of planting, and pest management. 
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An interesting solution for dry spells and droughts lies in the combination of soil and 

water conservation structures, conservation tillage and optimal soil fertility management. With 

appropriate water harvesting structures and supplementary irrigation1, the crop can then survive 

on available water in the soil if fertility levels are adequate. Soil fertility requirement levels can 

vary greatly depending on the type of crop.  

Acceptance of new technologies by water users is believed to depend largely on their 

early and sustained involvement in the implementation of the techniques. The farmers’ notions of 

risk and profitability of water-harvesting and supplementary irrigation are particularly important 

for acceptance or rejection of the new technologies. A convincing cost benefit analysis is 

therefore an essential part of the introduction of these techniques in addition to effective 

information dissemination strategies.  

“Sustainable land management is a key to the sustainable management and conservation 

of water resources.” (Katzir, 2000a, p.4).  Soil conservation has a long tradition but has often 

been predisposed towards physical structures, such as terraces, with the major plan of preventing 

further soil erosion. Currently, it is widely held that conservation must include both soil and 

water resources. A critical component of such conservation is the need to link soil and water 

conservation technologies with the actual hydro and climatic deficiencies present in a given 

location.  

Irrigation projects are often highly subsidized and environmental costs associated with 

irrigation schemes are usually not reflected in food prices. However, irrigated agriculture is 

highly productive in many developed and developing countries; although, many of the problems 

in today’s irrigated agriculture are the legacy of agricultural policies that evolved in connection 

                                                 
1 Supplementary irrigation is defined as the application of a limited amount of water to a crop when rainfall fails to 
provide sufficient water for plant growth in order to increase and stabilize yields.  The additional amount of water is 
by itself inadequate for crop production. 
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with the green revolution of the 1960s and during an era when water resources could still be 

developed for agricultural use. Structural adjustment programs attempt to correct economic 

imbalances and improve efficiency of developing and transitional economies thereby have 

radically changed many national agricultural development policies.  

Because of the high cost associated with the construction of irrigation and drainage 

infrastructure, the growth rate of irrigation development has slowed down in many countries. As 

the demand for water from urban and industrial users has increased, integrated water resource 

management is a necessity to ensure that the water is used in the best possible way. Political 

influences on water policy are shifting to urban areas from rural areas.  

Worldwide, the demand for water is growing rapidly, and in many countries the cost   of 

developing new supplies is becoming prohibitive. Simultaneously, increased water 

pollution is worsening the imbalance between water supply and demand. For these 

reasons, water resources development and irrigation are of critical importance in efforts 

to improve food security and sustainable agricultural production. Women play an 

important role in water management. They are most often the collectors, users and 

managers of water in the household as well as farmers of irrigated and rain-fed crops. 

Because of these roles, women have considerable knowledge about water resources, 

including quality and reliability, restrictions and acceptable storage methods, and are base 

to the success of water resources development and irrigation policies and programs. 

(FAO, 1992, para. 1-2) 

The microfarm is a proposal as one potential solution for solving problems such as low or 

nonexistent income, and food shortages with irrigation techniques, composting, rotation of fields, 
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hydroponics, and utilization of material organics, which are all solutions utilized within a 

microfarm.   
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THE ROLE OF WOMEN AND MICROFINANCE IN MICROFARMING 

In 2001, UNDP observed that the gender division of labor not only determines rural 

women's workload but also influences the way their productive work is perceived. The result is 

that their form of participation in society is different from that of men. The rural woman's legal 

status differs from country to country and women are unable to play their part fully in what is an 

economically and socially inequitable society. According to United Nations Children’s Fund 

(1987), one cause of the legal discrimination acted out against rural women victims was the 

traditional division of labor between sexes. Since the woman did not receive payment for her 

work in the reproductive sphere, she was not recognized as a producer for either the community 

or herself. Therefore, the idea of the working woman in undeveloped countries has consistently 

been thought of as less important than the working man. In practice, what has emerged is a 

hierarchical power structure in the home, the labor market, and the area of production that has 

become traditionally the man's domain. However, this does not reflect reality regarding the role 

of women in food production in third world nations.  

“Rural women in particular are responsible for half of the world's food production and 

produce between 60 and 80 percent of the food in most developing countries. Yet, despite their 

contribution to global food security, women farmers are frequently underestimated and 

overlooked in development strategies” (FAO, 2001a, para.1). FAO studies purport that women 

are the backbone of small-scale agriculture, farm labor force and day-to-day family subsistence 

and needs. Therefore, microfarming strategies are often targeted to women. 

Other resource needs can be addressed through microfinance, which is a small scale 

financial service to clients that are economically active in various urban and rural areas. 

Microfinance has been proven to be effective in fighting poverty by providing entrepreneurs with 
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the necessary capital to start and expand their entrepreneurial activities.  The amount lent out 

varies by country, financial entities, the project, and depends on the number of participants and 

whether they are affiliated with a cooperative or not. This amount is in the range of $100-

$10,000 but sometimes can be even smaller. Microfinance is also associated with a positive 

impact on social and human development. For example, impact assessments have found positive 

changes in micro-enterprise output, assets, employment and income. In addition to these effects 

on the entrepreneurial activity of the poor, microfinance is being attributed with positive effects 

on issues such as household income, savings, children's education, health and nutrition, and 

women's empowerment. By providing sustainable access to financial services for the working 

poor, a group which has been previously excluded from affordable sources of credit and savings 

facilities that are secure, convenient and liquid, microfinance programs demonstrate that the poor 

are creditworthy. Since women feature prominently among the working poor, microfinance 

programs can be especially beneficial for them, leading to higher income and supporting their 

role as an agent of health, nutritional, and educational attainment of other household members.   

In addition to the financial services, some lenders provide education services to clients 

that lower transaction costs and lending risks. “This concept is known as a Group-Based 

Lending, approximately there are 24 practitioners that are providing integrated services to 

210,008 individual clients, 95 percent are women and 41 percent living in rural communities in 

Bangladesh with less than 10,000 inhabitants” (Daley-Harris, 2002, p. 29).  Some of the topics 

concern children’s health, children’s nutrition, family planning, agriculture, women’s health, 

calculating profit and accounting for business revenues and expenses, business training, group 

management skills, marketing goods or services, and selecting an appropriate income generating 

activity, in this case microfarms. In addition, this educational forum gathers information about 
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microfarmers’ needs and designs products to meet the needs that arise during the project. With 

proper microfinance, the beginning phases in the construction of the microfarm can be launched.  
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MICROFARMS FACILITY 

Facility planning is the phase in which the microfarmer will be responsible for managing 

changes to the land and finding out what local resources are available. In Metodos, Tiempos y 

Movimientos, Niebel (1996) states that the efforts should include all of the project activities 

involved in bringing about improvements to existing space and to construct new structures, 

including pre-planning analysis, building programming, design, and construction. 

The second stage in the creation of the microfarm is space management. The minimum 

suggested size for the microfarm is 2,000 square meters, but depends on the products or animals 

that the microfarmer is willing to raise or grow.  In this period the microfarmer is responsible for 

gathering information about the landscape, availability of land, soil quality and utilization. The 

use of this information will provide knowledge of how the existing space can be used to solve 

future problems with crops and elements of the microfarms. In addition, recommendations can 

be made to the members of the family or community concerning new projects or problems in the 

area. Furthermore, the microfarmer provides design, project management, and construction 

management services for new construction and renovation projects that occur inside of the 

microfarm. The leader of the microfarm also supports improvement projects by asking for 

technical reviews from outside consultants that can be paid with part of the microfinance amount 

or using free resources available through organizations like universities, non-profit entities, 

government entities or the microfinance company.  

In the last stage the microfarmer will assume the task of the engineer, meaning that the 

microfarmer will provide services for maintenance and improvement projects for the farm. 

Moreover, she will have the lead role in capital projects during the design phases which will 

include providing an oversight of design and budget issues during the construction and planning 
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phases. Additionally, the microfarmer provides the coordination between the member of the 

family, outside design consultants, and other persons involved in the capital project process. 

Another task in this stage is construction. The microfarmer will be responsible for managing the 

activities of the project team during construction. Knowledge and skill gaps will need to be 

identified and addressed.  

Soil Management 

Centuries before there was any science that acquainted people with the intricacies of 

plant nutrition, decaying organic matter, such as manure, was recognized as an effective agent in 

the nourishment of plants. “The high productivity of most virgin soils has always been associated 

with their high content of organic matter” (Katzir, 1999, p. 4).  A decrease in the supply of 

organic matter with cultivation has generally been paralleled by a corresponding decrease in 

productivity. Soil organic matter is one of the most important resources in the microfarms, and 

this must be managed carefully and effectively. 

One soil management technique is the rotation of crops. Crops would be changed year by 

year in a planned sequence that includes legumes grasses, and small grains. Legumes replace 

some of the nitrogen that corn and other grain crops remove lowering fertilizer requirements. 

Pesticide and herbicides costs may be reduced by naturally breaking the cycles of weeds, insects 

and diseases. Grass and legumes in a rotation protect water quality by preventing excess 

nutrients or chemicals from entering water supplies. Rotations that include small grains or 

meadow provide better erosion control.  

Crop rotation has tremendous potential for reducing and often preventing the 

transmission of disease; “disease pressures change with changing environmental conditions” 

(Katzir, 2001, p. 112). Insect populations may become greater within a region where only one or 
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two crops are continuously grown in contrast to a region where several crops are grown in 

rotation. Moreover, insects such as corn borer, sunflower seed stem weevil, and many others 

migrate to nearby or distant fields. Therefore, only partial control can be obtained by rotation. 

Increasing field isolation from fields seeded to the same crop the previous year will often 

increase the effectiveness of crop rotation as an insect control method. In addition, rotations can 

be used to cause shifts in weed populations. Populations of certain weed species can be 

suppressed by competition from the crop raised. Grass weed populations, often a problem in 

small grains, can be reduced by the use of the appropriate herbicide in the previous row crop. 

One important aspect of the crop rotation is that it can lead to greater overall efficiency in soil 

water utilization. For example, alfalfa can be used to dry up saline seeps and other wet areas. 

Depletion of soil water in saline areas prevents the accumulation of salts on the surface, permits 

movement of the salts downward by leaching, and allows re-cropping to a cash crop such as 

wheat. 

Water Management 

Globally, water availability and quality vary from region to region. Unless the world 

finds ways to produce more food using less water, the international community will face great 

difficulties in meeting the UN Millennium Development Goal of halving the number of starving 

people in the world by 2015. Water scarcity is a harsh reality that affects billions of people in 

many parts of the world. Attitudes towards water development and management must be 

addressed and changed if governments in third world nations want to reduce the number of 

malnourished people.  There is a great need for practical solutions that benefit poor farmers as 

well as global solutions that address trade barriers and agricultural subsidies. Katzir (2000) states 

in his article. The use of saline water for irrigation under arid agricultural conditions that the 
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groundwater levels are declining rapidly due to overexploitation in densely populated areas of 

North China, India, Mexico, and in western countries Microfarms can help address these issues 

by utilizing hydroponics and drip irrigation systems. 

Drip irrigation is the most efficient method of irrigating. Although sprinkler systems are 

around 75-85% efficient, drip systems typically are 90% or higher. What that means is much less 

wasted water. For this reason drip systems are the preferred method of irrigation in the arid and 

semi arid regions.  However, drip irrigation has other benefits which make it useful almost 

anywhere. It is easy to install, easy to design, less expensive, and can reduce disease problems 

associated with high levels of moisture on some plants. Drip irrigation works by applying water 

slowly, directly to the soil. The high efficiency of drip irrigation results from two primary 

factors. The first is that the water soaks into the soil before it can evaporate or run off. The 

second is that the water is only applied where it is needed, at the plant's roots rather than sprayed 

everywhere.  

Hydroponics is the growing of plants without soil. “To support the plants in a 

hydroponics system, an inert soil-free medium like fiber, sand or stone, may be used to anchor 

the roots and are fed a nutrient solution” (Jones, 1977, p. 15). These mediums are designed to be 

porous for retention of air and water that is necessary for a healthy plant. This means that plants 

do not have to develop a large root system in order to feed. Soil based plants divide their energy 

evenly between growing upwards and rooting. Due to environmental concerns regarding the 

reduction of water consumption and the indiscriminate use of nitrates and other fertilizers, 

herbicides and pesticides in soil based agriculture, the hydroponics methods of cultivation assure 

the practice of growing plants in either a bath or a flow of highly oxygenated, nutrient enriched 

water. With hydroponics, water is enriched with nutrient salts, creating a balanced nutrient 
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solution. Since this hydroponics nutrient solution is contained, it does not harm the environment. 

Additionally, very little water is lost for evaporation in a hydroponics system. In addition to a 

balanced diet, hydroponics plants have their food and water delivered directly to their roots. This 

way, the energy normally used to develop long roots can be redirected to growing more foliage 

or fruits, which is a great benefit.  

The nutrient solution is the most important factor in the success or failure of a 

hydroponics system. For this reason the plants are grown in inert media and the plant's nutrition 

must be supplied. “In fact a plant obtains only 25% of what it needs through its roots, the other 

75% comes from the air in the form of Carbon Dioxide (CO2)” (Kenyon, 1979, p. 18). 

Hydroponic plants receive nutrients from a different source; so it is necessary to use an organic 

(it can be made by the user with organic waste) or inorganic fertilizer formulated for hydroponics 

systems. In general hydroponics can be divided into 2 types; passive systems, often called pot 

culture, that are generally fed by hand and active systems, where the nutrients are delivered to 

the plant by some automatic means, usually a pump.  

Hydroponics has many advantages over soil culture. One of the advantages is having 

complete control of the growing environment. In addition, plant spacing is only limited by 

available light, virtually any plant can be grown in the same geographical location, plant maturity 

is reached quickly, harvest cost is reduced, and harvest time can be planned for seasonal high 

prices. Hydroponics also produces a much higher yield than standard soil culture. For example: 

“soil culture of tomatoes may yield 5-10 tons of products per acre per year, whereas hydroponic 

tomato production can exceed 200 tons per acre per year” (Kenyon, 1979, p. 30). The operation 

cost may change because the price and quality of the materials, water, electricity, technology 
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used and country and the price is between $10 and $100,000 dollars (S. Ingman and R. Katzir, 

personal communication, May 5, 2004). 
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Proposed Layout of Facility 

The layout of a microfarm can have a significant effect on the efficiency of the 

production. The elements of common microfarm are: chicken coops, compost pool, goats, 

Paulownia trees, variety of legumes and plants, and a green house. In the following, a model 

layout of a microfarm is presented. 

The facility proposed here would have mobile chicken coops so that they can be rotated 

seasonally and so the soil is less damaged.  Chickens will be utilized for both their eggs and for 

poultry meat.  Another use of the chicken coops is for recollection of water and manure.  The 

chicken coops will be designed with roofs that channel rain water into gutters.  The gutters will 

be connected to pipes that direct water to storage tanks, irrigation systems or to watering troughs 

for animals. (See figure1.) 

Like their cousins in the wild, domesticated goats naturally breed in the fall and winter 

rather than year round like cows. During the breeding season, a decision must be made about 

which female goats, known as does, to breed to specific bucks to produce the kids with the best 

milk production. The space used for the goats is between 50 and 100 square meters in which 3 to 

5 female goats can be located. The primary reason for the goats on the farm is to provide goat’s 

milk to the family and to convert silage to human food. 

The compost and worm pool is designed to be 20 square meters of material surface space. 

Each worm in the system eats half its own weight in material everyday and could include goat 

manure, household garbage, garden wastes, and compost. “The use of the manure from goats and 

chickens is used to create a compost pool that can be used to breed worms that will enhance the 

nutrients in the soil” (Katzir, 2001, p. 8).  The next addition to the microfarm is legumes, corn 

and tomatoes. These final products, the vegetables, will be consumed by the farmer and her 
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family.  The size of the land for legumes could vary depending on the availability of land. The 

recommended size is between 50 and 100 square meters. 

Greenhouses, where the hydroponics are located, are used for commercialization, in other 

words to create food to sell to increase the income of the women and children involved in 

microfarming. Paulownia trees will be used for their timber to create the fences and posts used in 

greenhouse construction.  In addition, these trees multiply quickly and can be used to supply 

materials to additional microfarms.  The leaves can be used to feed goats and to increase the 

compost pool.  

Paulownia is generally intolerant of low light levels, and grows best in full sun. in his 

book Lyons (1993) recommend that for optimum height and diameter growth a mean daily 

temperature of around 24-29°C is required. Paulownia varies in cold resistance, with some 

species being able to withstand temperatures as low as -20°C. Paulownia requires a sheltered site 

because persistent winds can cause permanent bends in tree trunks, making them unsuitable as 

saw logs. Strong winds may damage or even break established trees. Young seedlings have 

exceptionally large leaves that are more susceptible to damage from frost, wind and hail.  

Paulownia wood has proven to be very versatile. Since it has now become highly price 

competitive, new uses for the wood are continually being discovered. The wood has long been 

used in the making of moldings, cabinets, veneers, furniture and musical instruments. It has now 

been recognized for applications where weight is an important element such as marine 

construction, aircraft construction, trucks, trains, RVs, buses, pallets, crates, finished products to 

be shipped and vehicle interiors. The Paulownia tree by the end of the first year can grow as 

many as 10 feet. In spring its flowers can be used as ornaments, during the hot months its leaves 

could be used to shade homes, and when the leaves drop, allowing sunlight through, they can be 
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used for animal food. Paulownia trees can grow over 20 feet in one season. Eventually they can 

reach 30 to 50 feet. Additionally, Paulownia trees are naturally rot and insect resistant. 
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Figure 1. Proposed layout of a microfarm facility.
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MICROFARMS EXTERNAL RESOURCES 

 Some of the techniques and skills discussed in previous section will require external 

resources. Microfarmers must recognize that changing their business structure or methods brings 

with it need for a new type of management.  A few of the most important qualities of outsourcing 

techniques is that the microfarmer will be able to engage in good communication and will 

develop business relationships one step at a time. Financing to pay for external resources will 

come from microfinance programs, donations, free services given from private organizations, 

governmental entities, nonprofit or charity organizations, universities, and educational 

organizations. For example, outsourcing can be used to employ strategic and financial planning 

expertise to select a growth path for a microfarm when it encounters the problem of determining 

what steps to take to be competitive. Financial entities will help with operations through 

educational programs to reduce loans defaults from businesses failures. Technology, quality and 

process improvement, globalization, operations strategy, and environmental issues are some of 

the techniques that the microfarmer will use from outsourcing. Once established, these same 

resources could aid the microfarm with expanding the farm in such areas as specialty crops on 

dairy operations. 

Technology 

 Technological change has long been a problem of the agricultural economy. In general, 

adopters have characteristics that distinguish them from non-adopters. The adoption of new 

technology shares both the abilities and the need to find strategies to improve management 

decision making, including purchasing, production, and marketing decisions. For instance, 

women farmers could greatly increase productivity using information on improved technologies, 
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agricultural inputs, weather and markets. Traders and other entrepreneurs need to find marketing 

information and disseminate information about their businesses. Schoolgirls from the local 

communities who generally learn computer skills rapidly could be trained to serve as information 

intermediaries for the older women. 

Microfarmers can use the Internet that is made available by an outside source like the 

financial entity or enterprise.  They will want to use the Internet for a number of different reasons 

including price tracking, agricultural information services, access to international resources and 

libraries, and to establish communication with other microfarmers outside of the area. Also, the 

microfarmers can use external resources that can provide computer-aided design in the farm to 

create new facilities using computer graphics, generate a database for manufacturing information 

on product specifications, and offer the possibility of engineering and cost analysis on proposed 

designs. 

In addition, the new technology will shorten time-to-market, package products and 

services, and increase emphasis on component commonality and continual improvement. For 

example, in her article, Putting Technology into the Hands of the Poorest, Barbara Weber states: 

In Bangladesh, now more than 23,000 women have taken a loan from Grameen Bank, 

bought a mobile phone, and gone into the village phone business. Not only do they profit 

handsomely by setting up a wireless pay phone, but experience shows that the entire 

village benefits. The ability to communicate instantly with distant relatives or business 

partners allows the rural poor to save the expense of dispatching an otherwise productive 

person to courier the messages to urban areas. For a village entrepreneur who takes a 

loan, raises chickens, and sells the eggs, access to market information allows her to 
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negotiate a better price with middlemen. Armed with information, she cannot easily be 

exploited (2003, para. 1). 

Research & Development 

Organized efforts to increase scientific knowledge of the microfarmer and product 

innovation may involve multiple steps.  The first step is to conduct basic research in order to 

advance knowledge about a subject without near-term expectations of commercial applications. 

The second step is converting results of applied research into commercial applications. These 

steps will help microfarmers find out what the customer wants, design a item for consumption or 

service that meets or exceeds customer requests, design procedures that will make it easy to do 

the job right the first time, keep track of results, and extend these concepts to suppliers. 

Another way that research and development can be applied is through recycling. The 

microfarmer will have the opportunity to obtain the information of how to recycle materials from 

the lenders and/or enterprises. This will save costs to the microfarm by reducing the possibility 

of receiving fines from environmental regulations. In addition, the agriculture in the world 

depends on engineering and technology and on the biological and physical sciences. Irrigation, 

drainage, conservation, and sanitary engineering are some of the fields requiring the specialized 

knowledge of agricultural engineers. These fields are important for the achievement of the goals 

of the microfarms. External resources are going to help to develop knowledge, skills and 

aptitudes and to increase income, productivity and efficiency in a sustainable way.  
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CONCLUSIONS 

One of the key factors to consider in the development of any microfarm is the human 

factor; women represent an economic constituency that cannot be ignored. Women tend to have 

less education, less access to credit, and in some cases less access to high quality, good-paying 

jobs. However, women also tend to be highly entrepreneurial, to make many of the households 

buying decisions, and to be the dominant labor pool in farming sectors.  

Social indicators will improve implementation of microfarms and income, but there is 

still room for policies that target interventions that appear to have a large impact on health and 

educational outcomes. At the top of the list are female education, safe water and sanitation. 

Attention should also be focused on social structures and institutions which affect development. 

Microfarmers must be given the incentives to invest in and benefit from the tremendous water 

productivity gains that can be accomplished in both irrigated and rain fed agriculture. These 

incentives must also be directed to the small and resource-poor farmers, for sustainability is to 

strive for production and consumption patterns that are also socially acceptable. 

An overriding challenge today is to identify the path towards sustainable consumption 

and production patterns and to design incentives and other policy measures that can help people 

achieve these goals. Microfarming is one practical sustainable solution to balancing 

environmental, economic and social concerns.  
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