

The Columbia University Engineers Without  Borders Uganda (CUEWB Uganda) program is working to radically impact the quality of life and restore the distressed community of Soroti, Uganda through the installation of a Multifunction Energy Platform (MFP) pilot project in the region’s farming cooperative network.  Multifunction Energy Platforms are comprised of a prime mover, usually a diesel engine, mounted on a fixed frame with various other pieces of agricultural processing equipment such as millers, grinders, oil expellers, water pumps, and electric generators. Because of their multifunctionality, they have been shown to be an effective piece of development infrastructure, providing important mechanization for agricultural processing, electricity generation, and domestic or irrigation water supply systems.   

A vital objective of the pilot project, is to explore the use of MFPs with non-traditional fossil fuels mainly, jatropha—a locally grown energy crop that can function as a biodiesel.  This quickly emerging and promising non-edible biodiesel feedstock would offer an effectual energy solution to the community and positively impact the livelihood of its members by increasing the access to energy while liberating time that would have been spent on manual labor.  Our ultimate goal is to scale up the MFP pilot project to the entire east African region.   The MFP pilot in Uganda will serve as a case study from which we will develop a MFP model for replication in other developing areas while also strengthening the overall understanding of jatropha as an increasingly imperative biofuel.  

The Problem 

The CU-EWB Uganda focal point and area of impact will be the community of the Teso subregion in northeastern Uganda, composed of the districts of Soroti, Amuria, Katakwi and Kapalebyon. The past two and half decades have brought significant distress to the region through multiple rebel insurgencies, regional conflicts, and cattle raids. During the 1980s, a once thriving cattle economy was reduced to less than 10% of what it was 10 years earlier. With political stability returning to the region, families are beginning to leave IDP (internally displaced peoples) camps to rebuild their farms. Though the region receives a good amount of annual rainfall at more than 1300mm and possesses fertile soil, a lack of local agro-processing industries and technologies restricts the markets that products can be sold to, significantly limiting farmers’ incomes. With peace returning to the region, now is a critical time for the development of such industries and technologies. Furthermore, Soroti, along with much of northeastern Uganda, was recently devastated by severe flooding, again resulting in the displacement of people in the region; some estimates are as high as 400,000. Though the full impacts of this ongoing disaster are still not understood, it is likely that MFPs could play a valuable role in a wider rebuilding effort.


In rural regions like Soroti, a major obstacle to development is limited access to affordable energy. The availability of energy is crucial to the daily organization of activities, time and human resources, leaving women and children, in particular, bearing the brunt of this challenge. Whereas limited access to energy in these areas requires women to spend valuable time and energy performing repetitive and sometimes unhealthy tasks, an increase in energy access can free up this time and as a result, create the space necessary for further sustainable and poverty reducing developments. Lastly since small scale renewable energy solutions are often cost-prohibitive for developing communities due to the absence of locally available materials/infrastructure and the technical expertise required for repair, the simplicity and relatively low cost of the MFP projects make it a sustainable alternative energy source for developing rural regions.

The Solution 

CU-EWB, in partnership with an indigenous NGO known as Pilgrim, will implement a Multifunction Energy Platform pilot project as a solution to the region’s energy availability and accessibility crisis. Multifunction Energy Platforms (MFPs) are comprised of a prime mover, usually a diesel engine, mounted on a fixed frame with various other pieces of agricultural processing equipment such as millers, grinders, oil expellers, water pumps, and electric generators. The prime mover is connected to one or more of the pieces of equipment at a time via a belt and pulley system, thereby providing a host of services from its single platform.  The expected outcome of the various MFP function is increased income generation and reduced repetitive manual labor in critical populations, namely women and children.

CU-EWB Uganda aims to (1) implement and monitor several MFP units in the Teso subregion, to assess the MFP effectiveness and impact in the community (2) identify key elements of the appropriateness of MFPs as a development mechanism in Uganda and greater East Africa and (3) determine the feasibility and scalability of jatropha vegetable oil as a beneficial substitute fuel in MFPs, including both economic (fuel cost & engine longevity) impacts and health benefits (emissions).

The Opportunity  


The MFP pilot program would pioneer the way for new, innovative energy solutions in the region of Soroti, Uganda and eastern Africa at large. Several countries, in western Africa have established MFP programs to addresses energy needs and reduce overall rural poverty through a multi-dimensional approach, but MFPs have yet to be implemented in the eastern Africa region.  Moreover even though this technology has been explored in parts of western Africa with traditional fossil fuels, a pilot project in eastern Africa, exploring non-traditional biofuels, is unique and necessary to further understand the appropriateness and scalability of MFPs.   


There is exciting, groundbreaking potential in pairing jatropha straight vegetable oil (SVO) with MFPs. Initial studies in the late 1980s performed by a German development organization (GTZ) found jatropha possibly technically feasible for diesel combustion activities, though not economically beneficial. But as the cost of fossil diesel has risen in recent years, the equation has changed. One Mali MFP site, Maurolo, was fueled entirely on jatropha SVO. Results were favorable, though only general data was collected for the site as time restraints restricted a detailed on-site review. The Mali report explicitly points out the need for a great deal more research in this area: “the potential for wider use of jatropha as well as other biomass resources should be examined.” To further explore this, CU-EWB will use jatropha SVO as its primary source of fuel for its MFP project.


Furthermore, the use of locally grown jatropha oil as the fuel source for MFPs has both environmental and economic benefit over traditional fossil fuels and would provide the region with energy independence.  Jatropha is also carbon dioxide neutral, releasing only as much carbon dioxide in its combustion process as it intakes during its growth.  Since jatropha grows in areas that would not traditionally be used for food crops, and it is non-edible, it does not negatively affect food markets but can instead be used to re-claim marginal land as an income source for local farmers.  

Partnerships 
The project’s partnership with Pilgrim, an indigenous Ugandan NGO, is vital to its sustainability and scalabiity. Pilgrim has provided critical and ongoing coordinated aid within the IDP camps throughout the entire Teso region, often being the first to respond to regional crises. As families returned to their farms, Pilgrim established an extensive network of farming co-op’s throughout the area to jumpstart development through the sharing of information and resources  More than forty different co-op’s, of twenty families each (840 families in all) are supported through Pilgrim’s full-time staff of social workers, who have developed demonstration farms at each co-op in collaboration with local volunteers and elected leaders. This unique network of farming co-ops eliminates many potential organizational issues and reduces the time and cost required to initiate an MFP program, allowing faster knowledge transfer.                                                                     Pilgrim’s strong, proven field capacity, along with the positive rapport already established between them and the community, will also minimize the risks associated with new project implementation and make them the ideal partner for a scalable agricultural intervention. 
Recognizing the potential for biofuels and MFPs in the region, Pilgrim has also constructed a biofuel lab at their secondary school, which sponsors over 500 children from local IDP camps. The laboratory includes a diesel engine, an electric generator head to provide backup power to their school and a biodiesel processing system. A preheating system on the engine will allow it to be fueled on SVO as well as biodiesel or fossil fuel based diesel. It is likely that Pilgrim’s lab will quickly become a regional hub for biofuel activity, training, and demonstratio,as 
well as collect technical monitoring data on MFPs and rural-biofuel use vital to research going on throughout Africa. This large data resource and experience will position them at the forefront of MFP and biodiesel programs in Uganda. With direct impacts on educational and economic aspects of society, the returns of this project will continue to multiply over time.
In May 2008, members of the CU-EWB Uganda carried out a site assessment of the region, based in Soroti.  With the help of Pilgrim, the team conducted over 175 household surveys across six Teso communities, collecting information in public health, agriculture and water resources.  Additionally a dozen water sources were tested with water quality field test kits. The trip also included further monitoring of the MFP installed at Pilgrim’s biofuel lab at their secondary school. , 
Additionally a strong working relationship has been established with the Earth Institute at Columbia University.  As one of the top sustainable development institutions the Earth institute is well versed in both the arenas of research and action.  The Earth Institute will provide valuable monitoring infrastructure, through its experience in establishing a Biofuel Engine Longevity Test (BELT) – a cooperative network of several universities aimed to further the MFP biofuel concept through rigorous testing and design. CU-EWB members have helped to coordinate the BELT cooperative, where now 4 different schools have successfully setup engine labs to carry out studies focused on developing and testing appropriate technologies for use in Soroti and similar contexts.



Inputs
Figure 1 – Itemized budget for $25,000 investment
	Project component
	Itemized expenses
	Cost/unit
	Qt
	Subtotal

	MFP installation x 3 sites
	Engine, assembly, warranty
	$1200
	3
	

	
	Miller
	$800
	3
	

	
	Grinder
	$700
	3
	

	
	Jatropha press
	$600
	3
	

	
	jatropha seed dehusker
	$300
	3
	

	
	Electric generator
	$500
	3
	

	
	Transportation, installation, consumables 
	$900
	3
	

	
	
	
	
	$15,000

	Monitoring (over 3 year period)
	Travel costs for EWB 
	$2000
	1
	

	
	Travel costs for Pilgrim/year
	$1000
	3
	

	
	
	
	
	$5,000

	Capacity building & Scale up
	Workshop materials, advertisements, correspondence
	$1000
	1
	

	
	Facilities, equipment rental
	$3000
	1
	

	
	Travel
	$1000
	1
	

	
	
	
	
	$5,000

	
	
	
	
	$25,000


MFP Installation

The current phase of the pilot MFP project will extend to include installation sites in the three remaining districts within the Teso sub-region of northeastern Uganda, namely Katakwi, Amuria, and Kapelebyon.  By the end of an implementation trip scheduled for February 2009, CU-EWB will have installed a total of two MFPs in Soroti district, within the greater Teso sub-region. 
As detailed in the budget above, $15,000 will go towards the procurement of MFP equipment and accessories, assembly, and installation at the three sites. This includes the necessary jatropha processing equipment for biofuel production and the attachments for income-generating activities, including a cereal miller, grinder, and electric generator. The consumables of the equipment, for instance filters, wires and bulbs for the MFP’s micro-grid generator, have also been accounted for in this figure in order to ensure the MFP’s continued maintenance over the course of the project. 
While CU-EWB team members will carry out the initial installation, 
Monitoring 


The monitoring component is extremely important to the evaluation of the project’s impact within the community.  Ongoing monitoring will take place on both CU-EWB and Pilgrim ends. For CU-EWB, monitoring costs will supplement the airfare to implementation sites, while Pilgrim’s costs will cover fuel for frequent site visitation and monitoring over the entire three-year period.  


Specifically, on-site monitoring will include the daily documentation of  MFP use,  regular supervision of equipment condition, and maintenance and repairs when necessary.  In addition, both the social and economic development of the communities will be tracked over the course of the 3 year period following the initial installtion., including an in-depth analysis of of cash flow comparing MFP operation and maintenance costs against the income generated. 


Additionally, continual project evaluations will be carried out in order to assess impact based on comparisons with our baseline study, carried out in summer 2008.   Through this comprehensive baseline survey, CU-EWB gained valuable insight into the specific needs and the current conditions of the Soroti community 
Capacity building and Scale-up


Ultimately, the MFP pilot project will be scaled-up for replication throughout the sub-region and greater Uganda.  This transition from pilot to regional program will require capacity building and technology transfer in the form of regional workshops to cover the results and best practices acquired during the pilot phase.  These workshops will incorporate several outside players with whom CU-EWB has already established ties, including the United Nations Development Program (UNDP), GTZ, Makerere University, and Mali Biocarburant, with the ultimate goal of fostering a national Ugandan MFP program. 

Outputs

Cash Inflow

The direct beneficiaries of the MFP installation will begin to generate revenue immediately, based on the services for which the MFP is used.  During the pilot project conducted in Mali in 2004, the MFP was most frequently used for cereal processing, including milling and dehulling.   Based on the UNDP’s project report, Pilgrim will be  developing a pricing model of the various MFP services., such as the one shown below in order to track income generated from the installation:
Figure 2 – Projected Pricing Model For Uganda MFP functions, in FCFA(Mali), Shillings (Uganda), and Dollars (US)
	Activity/Service
	FCFA

	UGX

	USD


	Milling
	9-16 FCFA/kg
	53-95/kg
	$0.02-0.3/kg

	Dehulling
	10-22 FCFA/kg
	60-131/kg
	$0.02-0.04/kg

	Shea nut grinding
	22 FCFA/kg
	131/kg
	$0.04/kg

	Water
	4-8 FCFA/L
	24-48/L
	$0.01-0.02/L

	Energy(water, electricity, soldering)
	1500 FCFA/hour
	8949/hour
	$3.50/hour

	Battery charging
	500 FCFA/battery
	2983/battery
	$1.17/battery

	Milling & dehulling
	20-50 FCFA/unit
	119-298/unit
	$0.02-0.10/unit



Depending on the season and demand, the MFP has the potential to generate a monthly cumulative cash flow as high as 4,580,400UGX (1,200,000FCFA or $2,350USD), according to the graph of Cumulated Cash Flow for Sampara, Maurolo, and Balanfina provided by the UNDP (figure 3).   In a country whose yearly GDP per capita translates to $1,100USD
, this added income will greatly impact the lives of rural farmers, opening up opportunities not only for additional investments in agriculture and production, but also health and education. 
Figure 3 – Cumulative Cashflow from Sampara, Maurolo, and Balanfina 
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� FCFA figures obtained from Reducing Rural Poverty through Increased Access to Energy Services A Review of the Multifunctional Platform Project in Mali.  UNDP.  2004.


� According to conversion rate of 1FCFA:3.817UGX, as of 2/3/09based on conversion rates from 2005 and adjusted for inflation; do not account for inflation from 2005


� based on conversion rates from 2005 and adjusted for inflationAccording to conversion rate of $1:511.44FCFA, as of 2/3/09; do not account for inflation from 2005


� CIA World Factbook, 2008 estimate, accounting for PPP


� ibid. UNDP 2005











