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Building KARUCO Agroforestry Innovation Learning Center 

A Proposal by Paul Armington for the Karagwe Diocese of the E.L.C.T.  

 

Many people in many places have contributed ideas that inform this proposal: leaders of 

organizations that are past, present and future partners of WILMA, colleagues from my past 

careers in the IMF and World Bank and in my present “retirement” mode, experts in my newly-

chosen focus on sustainable agroforestry as the future silver bullet of rural development and 

environmental protection.  But Africa is the real teacher.  So many people of Tanzania (where 

this proposal is focused) have been my instructors.  What I think I have learned from them is 

highlighted in this paper.  I don’t claim to be a fast learner, so this is a work in progress, which I 

hope will end when a consensus for action implements a collective vision.   

 Paul Armington 

President of WILMA 

March  2015 
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An Innovative Agroforestry Strategy for Karagwe, Tanzania 

The Karagwe Community and the Social Enterprise of Agroforestry 

In the biosphere of Karagwe District, like many other parts of Africa’s central highlands, 

“marginal” land for agroforestry amounts to those parts of the hills that are too steep or lacking 

good soil for growing of food but not too steep for access by people, equipment, and animals.  

The job for agroforestry research, typically focused on marginal land, is to combine science-

based innovation with commerce to produce new (or non-traditional) goods and services with 

potential for profit, taking social, cultural, and environmental values into account.   A desirable 

strategy will entail realizing synergies with existing production of grains and other foods in the 

fertile lowlands, supplies of natural spring water and pasture in the highlands, and the potential 

for reforestation with trees that are well suited for commercial enterprises serving comprehensive 

development goals of these rural areas.  Investments in social and physical infrastructure, 

including better transport and communications and access to knowledge, should exploit these 

synergies to achieve sustainable growth of incomes.  This strategy will also protect and enhance 

environmental resources and biodiversity, making these regions global attractors of human 

resources: places for research, creative arts, physical and mental health, excellent food, and 

enjoyment of nature with its fragile flora and fauna.   

An innovative agroforesry program that can grow sustainably for the long-term benefit of the 

residents of Karagwe is now a distinct possibility.   This farming district, resource-rich but 

under-developed for reasons of history and geography, has outstanding commercial potential.  

The region stands to profit from fast-growing markets in Central and East Africa for both food 

and non-food agribusiness products.  These products should include diverse grains (traditional 

and modern) for food and animal feed, related products of animal husbandry, and fuel for 

affordable transport and power from the plentiful local supply of biomass.   

This document is a proposal sponsored by my organization, WILMA, to take a small, quick step 

toward the creation of a Community Supported Agroforestry-based Learning (a.k.a. CSAL) 

Program for benefit of the Karagwe community.1  This initial step is the creation of a so-called 

Agroforestry Innovation Learning Center (AILC), focused mainly on research, practical 

education, and small-scale testing of innovative ideas.  I propose that the Karagwe Diocese of the 

E.L.C.T. (hereafter KAD), through its new college, KARUCO, could well take the lead in the 

creation of this AILC (thus I here provisionally call it KARUCO AILC).   This institution will 

set the stage for a bigger step that will require more planning: creating the main engine of a 

                                                           
1
 CSAL is the name of a general strategy for local-area rural development proposed by WILMA.  The concept is 

introduced in the document “Helping People Help Themselves through Community Supported Agroforestry-based 

Learning,” which is linked to the home page of the WILMA website, www.wilma.us.  This document is intended to 

serve as background for the present proposal. By “Karagwe community” I mean not only its present residents but 

also its global diaspora—all those who feel Karagwe to be their “home.” 
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Karagwe CSAL Program, namely the Tanzania Agroforestry Private Equity Corp, with its 

potential to mobilize substantial equity capital to take investment-grade business plans to scale 

for profit and benefit of Karagwe and beyond.  This second stage of the CSAL Program (think of 

it as a two-stage rocket, with a short-range booster stage and a long-range delivery stage) is 

introduced briefly in the final section of this paper.  It is the focus of a plan being prepared by 

Janifer and Associates in Washington D.C.          

Initiating an Agroforestry Program for Karagwe 

The inspiration of this proposal is the Solar Village Institute (SVI), a Community Based 

Organization (CBO) located in the remote mountain village of Ahakishaka, Nyabiyonza ward.  

The members of this CBO are interested heads of household of the families living in this village 

of mainly farmers, with a population of about 3,300 people.  Arising from the ideas of local 

visionaries who believe that solar power can transform the culture and the economy of their 

village, SVI is widely recognized in the District as a well-managed, innovative, democratic 

organization that has done remarkable work with few outside resources over 15 years.  In 

addition to demonstrating the potential for solar power to transform the quality of life in this 

remote, sunny region of central Africa, SVI has innovated in both conventional crops (e.g., tree 

nurseries including coffee seedlings) and new ideas in agroforestry (e.g., native treecrops for 

biofuel), while achieving improvements in local education, water supply, health, tourism, the 

arts, sports, and entertainment.   

Unfortunately but understandably, gains through profitable commerce have been curbed by lack 

of access to affordable outside finance as well as by inability to develop reliable, affordable 

systems for logistics, distribution, and marketing outside the local area.  Affordable and reliable 

energy is a key constraint.  Alternatives to fossil fuels are available but require investments 

beyond the capacity of the local community to finance.  The record shows that SVI needs to be 

part of a larger program for creating community supported enterprises that can achieve sustained 

growth through profits.  This goal entails achieving economies of scale while maintaining self-

reliant autonomy.  For Ahakishaka this means building trust-based partnerships with like-minded 

leaders and organizations in its home district:  in other words, building a district-wide 

Sustainable Local Enterprise Network (or SLEN, to quote well-known research on local-area 

development 2).   

Looking ahead, SVI can see good prospects of creating these partnerships.  SVI has been 

cooperating in the management of water supply with Bweranyange Secondary School of Girls,3 

founded in 2006 in Ahakishaka by KAD.  This School, owning much marginal land and having 

                                                           
2
 Research on Sustainable Local Enterprise Networks (SLENs) documents their importance for local-area 

development.  For an introduction to SLENs, see “Creating Sustainable Local Enterprise Networks,” by David 

Wheeler et al, MIT Sloan Management Review, Fall 2005. 
3 http://www.karagwe-diocese.org/EN/institutions/bweranyange-girls-secondary-school.html 
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already planted 10,000 trees on it since October 2009, has a clear interest in the links of 

agroforestry with education.  I suggest that SVI and Bweranyange School could help KAD to 

make commercially-relevant agroforestry a key part of the long-term strategy of KARUCO.4  

The founders of KARUCO are now in the final stage of completing their building program prior 

to opening its doors to students, some of whom will surely become leaders of Tanzania’s drive to 

create sustainable systems for food, energy, and the environment. 

 Introducing KARUCO Agroforestry Innovation Learning Center (AILC) 

I propose that KAD set up, within the framework of KARUCO but separately owned and 

managed, a Benefit Corporation, or B-Corp,5 designed to develop cutting-edge expertise on 

agroforestry linked with profitable businesses that will be led and managed by KARUCO 

graduates as well as by local youth who are products of the E.L.C.T.’s secondary schools.  This 

strategy fits with the general education objectives of the E.L.C.T., which aim to build students’ 

self-confidence, their natural curiosity, and their will to challenge and question authority.  As a 

result they will view problems with creativity and understand that trial and error in the practical 

application of learning is part of finding innovative solutions.  The spiritual and intellectual 

leaders of KAD believe that, by empowering local youth to progress through innovative 

solutions, the citizens of Karagwe will preserve ownership and control of their resources and 

traditional values while improving the quality of life for everyone. 

 For convenience in this document I call this proposed new entity the KARUCO Agroforestry 

Innovation Learning Center (AILC).  This company will be independently managed and 

financed, authorized by Tanzanian law to operate for profit and for benefit as a share-issuing 

social enterprise (adapting the B-Corp model now available in most states of the USA).  The 

targeted benefiting community will be the residents and diaspora of Karagwe.  This community 

will benefit from the intellectual and spiritual leadership of KARUCO and, more broadly, from 

the school system of the KAD.  Ultimately, the people of Tanzania will benefit through the 

spreading social and economic impact of this initiative, powered financially by profitable social 

enterprise grounded in the sciences of agroforestry.  The AILC’s success can be expected to lead 

to a scaling up of the financing system using private equity, as discussed in the final section of 

this document. 

                                                           
4 As the Reverend  Bagonza wrote in his Concept Paper on the Establishment of Karagwe University College 

(KARUCO),  “One area to be given priority is…agricultural transformation that will change the country from the 

traditional economy and grow into the modern productive trading economy.”  
5
 For information about Benefit Corporations in the USA, see http://en.wikipedia.org/wiki/Benefit_corporation .     

The incorporating documents of  the suggested corporate entity in Karagwe should empower and regulate its 

governance in a manner similar to American B-Corp law. 
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The AILC will be designed to produce: 

• A renewable supply of Pure Plant Oil Biofuel (PPOB), which is a direct substitute for diesel 
fuel derived from mineral oil—a supply that will continue to produce for 100 and more years 

• Stable agroforestry systems that support sustainable food production on marginal or degraded 
land in Karagwe and in other locations pertinent for research  

• Food and non-food agribusiness products, from both trees and perennial species, including 
leguminous nitrogen providers 

• Land restoration and stabilization  

• The (re-) establishment of functional biodiversity on marginal land that, under pressure of 
population growth,  has been degraded by poor farming practices, deforestation, erosion, 
plant diseases, mining, and corridors for transport and utilities    
 

The challenge of assembling the resources necessary for the success of the AILC as a profitable 

social enterprise starts with research.  New and continuing research is needed to propel 

commercial development of agroforestry products on the scale required for sustained growth of 

revenue, generating profits sufficient to attract adequate ongoing investment.  For example, there 

is no published or networked data describing  a “normal” reading for a leaf or sap analysis, or 

stating the number of day degrees of temperature below a specific temperature threshold  or of 

rainfall in millimeters below a specific water threshold, needed to kill or temporarily sterilize a 

stand of trees. Input from a network of regional/national centers will be needed to resolve issues 

concerning plant nutrition, microbiology (soil microbes), insect and disease management, and 

pollination.6   The identification and development of elite/adapted varieties will be an on-going 

activity of KARUCO and other Tanzanian research centers in collaboration with advanced 

science laboratories in the USA and around the world.  WILMA and its partners stand ready to 

help make the needed connections with universities and technology companies particularly in the 

USA.7      

More broadly, there are potential research partners in both more developed and less developed 

countries, many of which are networked through international development finance 

organizations such as the World Bank.  A pertinent example is the infoDEV unit of the World 

Bank, which is interested in forging “Public Private Partnerships” for its Agribusiness Innovation 

Centers (AICs) in African countries.8    Helping to finance such partnerships in their early stages 

is an activity of infoDEV’s Access to Finance Unit.9   

                                                           
6 A list of research topics is provided in http://wilma.us/docs/Participatory-Development-of-Agroforestry-

Ecosystems-Rev1.pdf . 
7
 BASIC-M Inc., described at www.basicminc.com , is a technical partner of WILMA with an active interest in this 

proposal.   
8 An AIC program that infoDEV  sponsored  for Tanzania, focused on processing sunflower  oil, is described here:  

http://www.infodev.org/infodev-files/tanzania1_aic_business_plan_mp_edits_0515.pdf  . 
9
  See http://www.infodev.org/a2f . 
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KARUCO AILC will recruit partners for applied field research and pilot testing, using their land 

and knowledge, building on existing infrastructure, teaching through hands-on demonstration, 

and sharing in the resulting profits.  Partners may be individuals and/or associations (such as 

SVI, discussed above).  Schools educating future leaders in agroforestry enterprises (e.g., 

Bweranyange School for Girls) have the capacity, and can be given the opportunity, to take the 

lead in innovation and entrepreneurship.  Schools are interested in this field, and they have 

opportunities to grow farm-to-school programs through networking with likeminded schools in 

different ecosystems in Tanzania and abroad.10   

Along with continuing research, learning, and innovation, substantial amounts of capital will be 
needed to take the AILC through its first two or three years of development of participating lands 
to the point where production units are functional and self-supporting and open to technological 
advancement and further expansion.  Intercropping strategies carefully adapted to these lands can 
mitigate, but not eliminate, the financial risk of lengthy gestation periods for tree crops.  Farms 
and firms managing this work will need to generate early cash flow from co-cropping to help 
finance operations while the trees are young.  Protecting the seedlings from drought, browsing, 
and diseases will tend to be expensive in these early years.  The risks are high, especially with no 
proven nearby precedents and with relevant research at an early stage.  Farmers are justifiably 
averse to growing crops that they cannot eat.  Before planting they need up-front cash as well as 
confidence of timely product sales.  A breakthrough effort is needed in Tanzania, and access to 
substantial funds for research and innovation will be necessary for the start-up.   
 
To meet this need, I propose that the AILC create a Community Investment Trust, operated as 
the AILC’s own financing arm, to provide timely “patient capital” for potentially profitable 
activities being tested on its participating farms and in the villages where the farmers live.11  This 
Trust will make investments (on the basis of customized profit-sharing formulas) that the AILC’s 
professional Trust Manager expects will earn a reasonable “social” rate of return over a 3 to 7 
year period.  Preferably along with other co-investors, the Trust will invest in early-stage 
enterprises led by entrepreneurs being mentored by the AILC. These enterprises may be primary 
farming activities or any other commercial ventures connected with KARUCO’s interests that 
are explicitly planned to earn an intended rate of return and have achieved a reasonable prospect 
for doing so, in the view of the Trust Manager and his advisers.  For example, the first 
production of diesel fuel produced from croton nuts (already available from native trees in 
Karagwe) may be sold to KARUCO-mentored entrepreneurs who, as the Trust’s investees of 
patient capital,  will use this inexpensive fuel to power equipment in which they invest to make a 
profit that is then shared with the Trust.  The equipment may be for transport (e.g., motorbikes), 
for farm infrastructure (e.g., to move and store water and for light and security at night), for basic 
power tools for farm and household use, and for entertainment. 

                                                           
10 For example, one of these is a reforestation project of Centre Valbio in Madagascar, famed for its work in the 

conservation of lemur habitat.  Another is an agroforestry project of AYERSFoundation, which runs a farm-to-

school program in Rhode Island, USA.  Such networked diverse biosystems can learn much from each other.  
11

 For general information about Community Investment Trusts, see http://wilma.us/docs/Introduction-to-

Community-Investment-Trusts.ppt 
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AILC investments on the land will typically cover the start-up costs of land preparation, seed 
purchase, nursery establishment, and basic agricultural infrastructure -- such as dams to store 
run-off water during the rainy seasons or to access and pump groundwater.  A further tranche of 
investment will be needed to mechanize harvesting and processing, including the expulsion of oil 
from seeds and the processing of resulting products for own use and for sale locally and then 
nationally and globally.  

Small-scale and large-scale primary operations will naturally differ.  Large-scale plantations will 

invest in dedicated farm machinery and perhaps several expulsion mills. In contrast, village 

associations of small farmers, who may wish to establish agroforestry farming systems that 

incorporate oil seed trees, will benefit from communal ownership of plant and marketing 

systems. Alternatively, they may wish to work through a contractor (employed by a cooperative) 

who harvests and processes and distributes their products.  The same principles of plantation 

management, plant care, and harvesting apply in large and small enterprises. Both will benefit 

from technical input from multi-center global research  (e.g., experiments matching plant 

species/varieties to habitat characteristics) assisted by an international network of experts that 

WILMA is in a position to provide.  

Characteristics of KARUCO AILC  

Objectives:  (1) To demonstrate the value of agroforestry science to practical education,  (2) to 

demonstrate the value of such education to social and economic progress, (3) to protect and 

improve the natural environment and thus improve the conditions of life generally, and (4) to 

show that the financial return to the AILC from technical and financial services to its investee 

enterprises is sufficient to make the AILC financially sustainable without income from grants 

after a start-up period of about 5 years. 

 Products:  PPOB from oil seed trees, their by-products including honey, food and feed grains 

and other products of co-cropping, animal and diverse other products of best practice in 

agroforestry.  In addition, activities having close synergy with better rural infrastructure (cheaper 

energy, reliable water, better communications, etc.).  

Form of KAROCO AILC   The AILC (or “The Company”) will be a for-profit, share-issuing 

company, with ownership by entities dedicated to social and environmental goals justifying The 

Company as a “B-Corp”, as this term is now understood in the corporate law of the USA.  

Owners will include KAD and possibly selected not-for-profit partners in education and 

conservation, commercial companies interested in pertinent fields (sustainable energy, food 

science, etc.), and an Association of Cooperating Farmers.  The incorporating documents of The 

Company will specify the ownership structure.  

Board of Directors:  The Company’s Board will represent its current owners, with members 

having votes proportional to the voting shares that they own. The Company will also issue non-
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voting shares to accommodate investor demand and financing requirements and to fulfill 

conditions deemed necessary to maintain local control and responsibility. 

Management: A General Manager of Karagwe AILC will be hired by its Board and be 

responsible to it.   For start-up of the AILC this person will manage the process of creating The 

Company on the basis of a Business Plan prepared in cooperation with KAD and its advisers. 

Founding Investors:  This will be a group of visionaries who, after reading and understanding my 

proposal (likely to become sharper through their feedback), come to believe that “This idea is 

good; it can work; we want to make it happen and be part of it,” and then commit to buy at last 

one share in The AILC.  The Founding Investors will together own 10 per cent of the total share 

value of The Company (the summed value of voting and non-voting shares), not subject to 

dilution.  The General Manager will be a Founding Investor and will own at least one share as 

part of the hiring agreement. The Founding Investors will constitute a Board of Advisors to The 

Company’s General Manager.   

Karagwe Diocese of the E.L.C.T.:   KAD will own 30% of the voting shares in The Company 

and in addition may own non-voting shares.   In addition to overseeing KARUCO, The 

contribution of KAD to governance of The Company may be focused on setting up and 

overseeing programs for education with participating schools at all levels, including education of 

farmers through extension services. 

Partners and Co-investors:  mission-compatible organizations based in Tanzania and elsewhere 

that are (1) private organizations with a development focus having investible funds and goals 

consistent with the Founding Investors and KAD, and (2) socially responsible commercial 

businesses with expertise in sustainable energy and other fields pertinent to the AILC’s 

investments .  These groups will collectively own 30% of the total share value of The Company, 

with voting shares to be negotiated on a case-by-case basis taking into account expertise that the 

Company’s Management needs from its Board.    

The KARUCO Association of Cooperating Farmers:  The Board will adopt a policy for the 

progressive addition over time of shareholders who are Members of The KARUCO Association 

of Cooperating Farmers, a new organization that will be built to complement existing 

cooperatives and associations having an interest in the AILC.  These Members will ordinarily be 

owners or users of land (individuals or groups such as village cooperatives) chosen by the Board 

and Management to be sites for trial and incubation of specific agroforestry activities that have 

potential for scaling up of The Company by being examples of effective deployment of 

agroforestry-based innovation.  This Association as a whole will own a total of 30% of the total 

equity in The Company, with voting shares to be negotiated on a case-by-case basis.     

Corporate headquarters:  The home office of the AILC will be part of KARUCO’s campus. 
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Borrowing:  After KARUCO AILC is a legally-registered company, with an operating budget, 

cash in the bank, and a Board of Directors and General Manager in place, The Company will be 

in a position to leverage its equity with borrowing to finance initial investments.  The Board will  

help the General Manager to minimize the burden of the resulting debt, given its knowledge of 

innovative lenders having compatible goals.    

Beginning plantation operations:  The Company will identify Members of the KARUCO 

Association of Cooperating Farmers whose land and other fixed assets are suitable for piloting 

the start-up of its operations. The Company will engage these Members through operating 

agreements to start its program on the ground.  For logistical reasons initial operations are likely 

to start in Karagwe, while over time The Company’s outreach may grow to connect with a wide 

network of Members located in pertinent ecosystems of Tanzania.   

Oil Seed Trees in the Participatory Development of Agroforestry Systems  

In general, oil seed trees are superbly well suited for commercial enterprises that are allied with 
environmental protection/conservation projects and are consistent with development goals 
widely pursued by all countries, both more and less developed.  Extensive industries are 
developed or are developing in varied ecosystems with this intention of combining social, 
environmental, and commercial goals.  The leading companies include EuphorbUS  LLC 
(http://www.africabiofuel.com),  Tree Oils India Ltd. (www.treeoilsindia.com ), and Tree Oils 
Australia  (contact 931 Maleny-Stanley River Rd., Maleny, Qld 4552, Australia 
jawinvn@gmail.com).  Data sheets for these companies are available, and their leaders stand 
ready to assist as sharing of information is in their interest.   
 
Worldwide, five species of oil seed tree are the focus of development operations by leading firms 

in the new industry of producing commercially scalable Pure Plant Oil Biofuel (PPOB). The 

common names that are most frequently encountered are: moringa, pongamia, candle nut tree, 

croton, and yellow horn.  Croton is native to Tanzania and commonly found in Karagwe, 

although not used for biofuel until recently.  A profile of Croton megalocarpus is provided in the 

Annex.  Africa Biofuel and Emission Reduction  (East Africa) Ltd. has made progress in 

commercializing PPOB from croton, with operations now in Kenya.12  

 

These are the reasons for using any of these species of oil seed tree in commercial agroforestry: 

• The quality of the seed oil is such that it is compatible (blendable) with, can be a 
substitute for, or can easily be converted to mineral diesel oil, or can be converted to 
liquid or gaseous biofuel. 

• All species can grow in undeveloped or marginal land: abandoned or exhausted farm 
land, or land too infertile and/or too dry to support conventional crops.  These trees can 
bring abandoned land into commercial production for both oil and food.   

                                                           
12

 See http://www.africabiofuel.com/  
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• The risk of invasiveness is minimal. 

• Each species has a broad adaptation profile (e.g., multiple tolerance to drought, water 
logging, saline soils, infertile soils). The deep tap roots and the extensive network of 
lateral roots make them ideal for mitigating wind and water erosion. 

• Co-cropping with both food and non-food perennials is a positive management option.  

• There is evidence of a wide gene pool. Seed of known provenance is available. 
Propagation protocols do not create constraints for commercial operations.  

• Seed yield and seed oil content are of high commercial relevance, the extent depending 
on market factors, logistics, management, etc.  

• Technology exists for both mechanical and manual harvesting and processing of the 
seeds.  While both methods are available and tested, research continues to improve these 
methods, creating innovations and thus business opportunities.  

• By-products support secondary industries on the farms and plantations, multiplying 
economic, social, and environmental value for the community. 

• The time taken for a plantation to come into production is comparable with or shorter 
than the time needed for other enterprises involving tree crops (pome or citrus fruit, 
olives, nuts, etc.).  

There is very large potential global demand for PBOB, and the nascent industry leaders should 

do well financially so long as the product can be priced competitively with fossil-fuel diesel both 

at home and abroad.   Increasing returns to scale in production can be confidently expected, as 

the research of the existing producers attests.  For many years, innovations on the supply side (in 

PPOB production, distribution, and marketing) should increase the scale of demand as fast as 

supply can rise to meet it, provided that policies are supportive.  Gathering evidence that the 

expected social outcomes are being achieved will surely help to underpin supportive policies.  

Monitoring and evaluation of results, together with excellence in managing all costs, will be 

vital.  Detailed planning at the outset is of course needed to substantiate these general 

observations in any given case.    

A Profile of Croton As an Oil Seed Tree in Agroforestry  

Special Properties: a pioneer species that grows quickly, propagates from suckers and grafts. 

Germination of seeds can be slow.  Excellent bee fodder and makes high-quality honey. Single 

species stands (as in photo below) are suitable for wild harvest programs. Oil has proven fuel 

compatibility. Has high potential as a component in an agroforestry enterprise, being a good tree 

crop for co-cropping (e.g., with grains and tea) and animals including cattle.  The foliage is not 

browsed, and pruned foliage is a good mulch. 

 

Region of origin: East Africa 
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Current geographic range (current): Burundi, Democratic Republic of Congo, Kenya, Malawi, 
Mozambique, Rwanda, Tanzania, Uganda 
Potential geographic range includes warmer parts the Americas (Chile, Hawaii, Florida, 

California, etc.) 

 

Climatic zones: sub tropical  

Altitude range (m): 1200-2400 

Frost tolerance: yes 

Rainfall range: 600-1000 mm 

 

 

Range of preferred soil types: sand to sandy loams 

Tolerance to water logging: not known 

Tolerance to drought: yes 

Tolerance to salt: not known 

Phyto-remedial properties/Heavy metal sequestration: not known 

 

 

 

Photo: C Adamow,  EuphorbUS Ltd 

Croton trees in their native state, showing the typical wide and flat crown.  
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Photo: C Adamow EuphorbUS Ltd 

Years to first seed: 3 years 

Years to 90% maximum seed production: probably 6-8 years 

Optimum height in plantation : 20m (max height 35 m, but coppices after pruning) 

Optimum canopy width in plantation:  5-10 m 

Longevity (consider gap filling after this number of years): 50+ years 

 

Calculation of oil product per hectare (ha): 

Weight of pods per tree per year (low estimate): 60kg 

Times seed weight as percentage pod weight: 60% 

Equals weight of seed per tree per year (low estimate): 36 kg  

Times oil content of seed (%): 30-35 

Equals oil weight per tree per year: 12 kg 

Times trees per ha: 150-180 

Equals oil weight per ha per year: approximately 2,000 kg 

 

The by-products of processing are the press cake, 3000 kg/ha, and the hulls, 5000 kg/ha.    Press 

cake and empty pods (hulls) are left from the expulsion of oil.  Hulls are valued both as fuel for 

direct combustion and for conversion to biofuel, although hulls may be most valuable if returned 

to soil as mulch or biochar.  The press cake is valued as poultry feed, having a high protein and 

carbohydrate content.  It is also a nutrient-rich fertilizer, feedstock for biogas converters, and a 

vermi-compost. Small-scale oilseed tree enterprises will normally retain it for recycling as 

organic matter, whereas larger enterprises will seek most profitable outlets for sales.   

 

Financing the Start-up of KARUCO AILC  

I believe that the operating capital of The Company should be raised in a manner conducive to 

building local autonomy, on the premise that demonstrated local capacity for self-reliance will be 
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important for sustaining long-term progress.13  There is no quick solution to the interrelated 

challenges of rural development, especially in cash-poor places, and any institutional system 

designed to support a solution needs to continue a long time.  Transformative social change 

involves generations of native people who, while venerating traditional knowledge and wisdom, 

gradually learn and try new things, motivated by ambition for change and often led by the 

younger members of families and the newer hires in businesses. The first steps down this long 

path condition both the opportunities that then open up and the motivation to pursue them.  

While official grants and foreign aid are likely to be essential steps along the start-up path, 

outside grants should be used to launch sustainable growth without creating long-term 

dependency on them.  History shows that this is not easily accomplished.  

 The following scenario  is intended to convey this sense of a dynamic path—a path “less 

traveled by” but that could make “all the difference,” quoting the famous American poet:   

I shall be telling this with a sigh 
 

Somewhere ages and ages hence: 
 

Two roads diverged in a wood, and I—
 

I took the one less traveled by, 
 

And that has made all the difference.         

       Robert Frost  

The table below provides a notional operating account for the first 12 months of The AILC, 

arbitrarily beginning with January. The scale of the numbers (in currency units) is also quite 

arbitrary, the amounts and timing of financial support now being unknown.   

Initial seed money to pay for beginning the start-up process is provided by founding investors, 

who each agree to buy at least one share in The Company and who, as a group, serve in the start-

up year as the Advisory Board of Founding Investors.  This Board hires a General Manager. The 

initial operating capital provides a beginning salary for the General Manager and covers various 

professional services including planning, fundraising,  and outreach to various constituencies.  

The operating budget also covers a retainer with a technical partner that guarantees The 

Company’s permanent access to pertinent technical training and access to advanced technologies 

likely to become relevant in The Company’s research and operations.14 

Operating expenses tend to increase during the start-up year as the General Manager and 

Advisory Board identify a widening circle of interested backers, especially local persons and 

their organizations who become  part of a Sustainable Local Enterprise Network (SLEN) that 

                                                           
13
 This is the main conclusion of my paper cited in the first footnote, “Helping People Help Themselves through 

Community Supported Agroforestry-based Learning.” 
14
 The proposed technical partner is Biosphere I : Agriculture & Supporting Infrastructure Climate Response 

Management (BASIC-M Inc.), described at www.basicminc.com .    
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helps to raise interest in the future of The Company.15   These early backers may later take roles 

in the guidance and governance of The Company in matters of science, technology, education, 

business, and finance.  Following their diverse interests, they may eventually serve as Board 

members, Trustees of The Company’s Community Investment Trust, advisors for development 

of the pipeline of agroforestry-based enterprises that The Company helps to start, providers of 

paid services to these enterprises, and connectors to technical, commercial, and financial 

resources worldwide.  

Income and Expenditure of KARUCO AILC for Its Start-up Year   

     In units of currency     

    Jan Feb Mar Apr May Jun Jul 

Rest 

of 

           Year 

Income            

Seed capital from Founding Investors  10        

Matching grants from local sources   10       

Matching grants from outside sources   10      

Capital raise by equity crowdfunding    25 50 25   

Larger grants by outside sources       25 75 100 500 

Total income   10 10 10 25 75 100 100 500 

            

Expenditure           

Salary of the General Manager  1 1 1 2 2 3 3 15 

Retainer for tech  education services  5        

Planning and fundraising services   1 1 1 1 1 1 1 5 

Consulting fees:  agroforestry experts    2 2 2 2 10 

Meetings: building community support  1 1 2 2 2 2 10 

Travel for fundraising, major donors    3 2    

Publications, website, ICT 2 3 3 3 3 3 2 5 

Investment in school & farm orgs  3 3 4 20 20 20 100 

Investment in farm infrastructure     3 20 30 30 100 

Planning  trial agroforestry operations     2 20 35 35 110 

Legal/professional/financial services  1 1 1 1 1 2 2 5 

Raising investment trust capital        120 

Total Expenditure    10 10 10 23 73 98 97 480 

 

In this scenario KARUCO AILC becomes a legal entity at the end of a start-up period here 

assumed to be one year.  The Founding Investors, having paid part of the costs of start-up,  are 

                                                           
15

 Research on Sustainable Local Enterprise Networks (SLENs) documents their importance for local-area 

development.  For an introduction to SLENs, see “Creating Sustainable Local Enterprise Networks,” by David 

Wheeler et al, MIT Sloan Management Review, Fall 2005. 
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each compensated by debentures issued by the General Manager that are convertible to shares in 

The Company when these shares are formally issued (at, say, 1 currency unit per share) at the 

end of the start-up period, that is, at the formal launch of The Company.  In February and March, 

in this scenario, this equity capital is leveraged by matching grants:  in February from local 

sources (members of the SLEN) and in March from outside sources identified by the Advisory 

Board of Founding Investors.  The principle here is that local support supplies the credibility that 

is essential to engage backers that are further removed from the hub of action. 

During months April, May, and June the SLEN effectively expands to a “crowd” that raises 100 

currency units through equity crowdfunding.  The “crowd” is a growing Karagwe community of 

backers.16  For example, 100 backers resident in the District and its diaspora may each receive 

one share having a book value of 1 currency unit.  This demonstration of local investor interest 

then leverages twice as much in grants, 200 currency units in May-July, from outside 

organizations such as international NGOs.   

This fundraising process is assumed to continue for the rest of the start-up year, averaging 100 

currency units per month, as The Company’s Management and Advisory Board of Founding 

Investors reach out to sources worldwide with goals related to sustainable agriculture, “green” 

energy, conservation of natural resources including biodiversity, and action to deal with climate 

change.  The case will be made is that these goals can best be pursued in Tanzania through 

agroforestry taken to commercial scale through local initiatives.  

Many public and private sources of grants and investment will want to participate in this 

innovative model for comprehensive sustainable development of a region poor in cash but rich in 

nature.  The visibility and credibility of this KARUCO program should begin to attract large 

commercial firms that are interested in building their supply chains in ways that accord with The 

Company’s goals.  Moreover, private equity investors will be attracted; from their perspective, 

the attraction of KARUCO AILC is that its plantation-based research and resulting innovations 

will spawn a pipeline of candidate enterprises in need of equity funding for scaling.  Because 

investment in The Company will support worthy efforts of many highly-motivated entrepreneurs, 

particularly women and girls, this investment will create opportunities for much larger equity 

investments in the growth to maturity of the innovation-driven enterprises that succeed.   

The bottom half of the above table suggests how this stream of startup-year income might be 

spent to begin funding substantive programs.  These programs include investment in 

participating school and farm organizations, investment in farm infrastructure, and planning trial 

                                                           
16

  Crowdfunding platforms for community-supported development activities, originating in the USA quite recently, 

are now taking off in developing countries. See 

http://wilma.us/docs/Crowdfunding%27s%20Potential%20for%20the%20Developing%20World.pdf . 
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operations on lands of participating Members of the KARUCO Association of Cooperating 

Farmers.   A key goal is that initial operations should generate some cash flow in the following 

year, so building on operations already in place on these lands is a priority. 

During the final months of the start-up year, an important item of expenditure is the cost of 

raising the initial operating capital of the newly-registered B-Corp.    An invested capital reserve 

adequate to pay the initial operating costs of the AILC, given that net income from farm 

operations in the first year will be small, is 3,000 currency units in this scenario.  At this point in 

the process of starting The Company, the scale of funding needed is large enough to justify 

approaching large institutions in development finance including the World Bank Group.  A 

suitable mix of grants, debt, and equity, depending on the research findings of the start-up year, 

should be the result.  A strong case can be made for grants in the form of endowment, which 

could be part of the capital raise for the Community Investment Trust.  While share issue will be 

limited by the desire not to dilute unduly the ownership of those who invested during the start-up 

year, dilution of this initial ownership will be necessary to achieve adequate scale of initial 

operations and will be consistent with achieving a satisfactory long-term return on investment.  

Borrowing should play a residual role.   

The following spreadsheet shows how the initial operating capital of the B-Corp, banked as 

invested reserves at the end of the start-up year, starts KARUCO AILC on a ten-year growth 

path.17 

 http://wilma.us/docs/Illustrative-Projections-for-a-CSAL-B-Corp.xls  

This spreadsheet is intended to be a generic scenario of projections for income and expenditure 

of an AILC in its first decade. The scenario begins in Year 1 with an invested capital reserve 

(essentially an endowment) of $3 million, income from which pays initial costs of a minimal 

operating  unit.  The table intends to show that, on plausible assumptions, The Company can 

more than cover its modest operating costs with revenue from services to its investees and from 

investing its reserves.  Indeed, it should become profitable enough after a few years to finance its 

own long-term growth, as its Community Investment Trust exits from successful investees and 

reinvests its capital. To achieve such scale, KARUCO AILC will need to raise contributions to 

its Trust totaling $50 million over a ten-year period, preferably in grants in forms appropriate for 

a university endowment fund, which does rule out agreements that provide for a return of capital 

on mutually-agreed conditions.  The Trust is assumed to exit its investments after 5 years (on 

average) and to reinvest the proceeds in new ventures after meeting all its obligations.   

                                                           
17

 This table is an illustrative scenario prepared by WILMA to present its generic CSAL Program.   As an Excel file 

it may be used to explore the sensitivity of results to the stated assumptions.  
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Scaling Up the Results of KARUCO AILC 

One of the early projects to be undertaken by KARUCO AILC is to create Tanzania 

Agroforestry Private Equity Corp.  This will also be a B-Corp and will pursue similar goals, 

while using the powerful financial tools available to the leading private equity (PE) companies 

that are now entering Africa.  This company, financed by global investors using PE investment 

on a scale of at least $500 million Assets Under Management, will have a structure and 

functionality similar to KARUCO AILC.  This higher-capitalized B-Corp will take minority 

equity positions in registered for-profit companies that have been started by KARUCO AILC.  

Over time  they have achieved a solid record of profitability and excellent local management and 

are then ready for the investment needed to scale up to compete globally.   

Creating Tanzania Agroforestry Private Equity Corp requires an investment-grade business plan 

meeting the expectations of today’s “impact investors ” who are eager to help the able poor to 

generate sustainable rural development. The pitch to these investors needs to raise quickly the 

required Private Equity Investment Fund.  This Fund will be like the AILC’s Community 

Investment Trust but larger and faster built.  Preparing for this capital raise will itself be a 

significant project, taking perhaps three years.  One of the early investments of the Community 

Investment Trust will be to undertake this planning process and to raise enough capital to start 

Tanzania Agroforestry Private Equity Corp.  Ideally, it should be operating in time to provide 

timely private equity finance for successful enterprises that the AILC helped to start.   

 

 


