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1. Automated Livestock Tracking and Management System: Makerere University 

(CEDAT), School of Engineering, Department of Electrical and Computer Engineering By J. 

Nayebare1, A. Niyonzima2, P. Bogere3 

Successful farming has always required intense manual labour and acute 

management skills. Technological advancements of agricultural revolutions 

reduced the quantity of manual labour required but human direction is still 

necessary. A main component of these new strategies is livestock monitoring 

information. Animal tracking provides valuable information including recent 

location, movement and feeding patterns, and land usage. The collection and 

storage of this information as well as actions based upon the information are 

becoming more automated. In this research project, a system prototype for 

tracking and recording livestock was developed. The prototype requires 

attaching an animal with an RFID tag assigned a unique ID.  Different read 

locations (e.g. barn, dip, field, and gate) assigned RFID readers that read from 

the RFID tag. A tag read by a reader determines the tag’s location and, 

therefore, that of the animal. A programmed microcontroller, with connected 

readers, processes data from the RFID tag. A Wi-Fi connected microcontroller 

forwards the data of a tag, location and timestamp to a mobile application and 

web application in real-time, thereby availing data from all the read stations. 
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2. A smart Habitat for Honeybee: Makerere University (CEDAT) Department of Electrical 

and Computer Engineering, O.E.L. Buza1, A. Nampumuza2, P. Bogere3, 

 

Rural farmers in Uganda have a challenge of recurrent shocks and stresses due 

to climate change. Agricultural diversity and less control of the agriculture value 

chain are other challenges faced by many farmers. It is upon these challenges 

that the authors wish to contribute to a solution through a smart bee hive 

design. Technologies prior to this design have used analogue devices like 

thermostats to serve as temperature sensors within the hive. In this design, a 

microcontroller was programmed so that it responds appropriately to signals 

from sensors strategically positioned within the hive. Specifications of electrical 

devices put within the hive were also determined based on engineering 

principles. The size of a solar system to power up the devices within the hive 

was also determined. A 110V nichrome heating element was selected and 4 fans 

were also installed in a top bar hive. The combination of the fans, heating 

element, sensors and microcontroller enable an automatic regulation of 

temperature and humidity hence a honeybees’ smart habitat for improved bee 

activity including honey production and crop pollination. 
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3. Decentralized box composting for managing solid wastes from urban 

markets: SwaibSemiyaga, Department of Civil Engineering, Faculty of Engineering, Ndejje 

University. 

 

Picture taken of Kasubi Market in Rubaga Division, Kampala 

Markets in urban centre are usually crowded with people and items for sale. This 

signifies large amounts of wastes generated, both by people and from products 

for sale. In several markets found in Sub-Saharan Africa, parts of the collected 

wastes are disposed of in landfills and the rest remains uncollected. It is not only 

expensive to transport wastes to the distant landfills, space availability for the 

growing waste amounts and the greenhouse gas emissions from the 

decomposing wastes are some challenges of disposal in landfills. On the other 

hand, the uncollected waste has potentially blocked urban drains and pose a risk 

to human health in terms of exposure to odour, dust and pathogens which 

become a threat to human health and environment if poorly managed. The 

objective of the research on whose data this paper is based was to develop a 

decentralized system for recovering soil conditioner through composting of 

market wastes. The approach was to look at the status of waste management, 

characterize wastes and design a box composting system for it. It was found 

that wastes generated are stored in sacks, loaded on trucks and transported to 

Kiteezi landfill, twice a week. The design of composting box capacity would 

require 3 boxes per day, making it 114 boxes considering, shrinkage and 40 

days of composting period. The required area of less than an acre and the 

calculated cost benefit ratio of 1.5 would make this approach a success. 
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Promotion of the existing organic waste reuse practice in markets and 

decentralized composting of the remaining fraction will valorise market wastes, 

and hence the improvement in management.   

4. Assessment of Briquetting materials for sustainability: Osinde Anthony,Beng (Civil) 

NDU,Lab technician, Researcher (Renewable Energy, Ndejje University) 

 

Due to the increasing trend and adaptability of the briquette business, there is 

great need for sustainability of the required basic raw materials. This will 

eventually enable a continuous sustainable production and supply of the 

products for healthy competition and substitution of the dominant ready fuels in 

the market. Briquetting is a step-by-step process through which the solid fuel is 

made from combustible organic waste. The fuel briquettes are the solid blocks of 

fuel which are of various shapes depending on the kind of machinery used. They 

can be used as a fuel to substitute firewood, charcoal, or other solid fuels. In the 

proper context, fuel briquettes can save time and money, decrease the rate of 

local deforestation and create income generating opportunities for the 

community. Above all, it reduces the environmental degradation and disease 

burden.The goal of this investigation is to determine the feasibility and 

sustainability of briquetting material from a variety of the available raw 

materials, primarily agricultural wastes such as maize cobs and sawdust. Other 

materials evaluated are paper, grass, tree cut offs and leaves, cardboard, cow 

dung, food-peelings from banana, potatoes, and cassava and others, corn husks 

and charcoal fines. Several fuel briquetting programs have been successfully 

demonstrated around the world. In theory, fuel briquettes can be made fromany 

organic material, and because of this, the continuous availability of the material 

will keep the program alive and kicking.  This paper intends to show the 



1st International Scientific Conference on Bio-waste recycling in Uganda – 2016 
Ndejje University 

sustainability of different briquette raw materials which can provide a stable 

briquette business. 

5. Through Extrusion Cooking with A Twine Screw Extruder: By K.I.T Guest 

Reseacher: Eng:SsempebwaKibuuka Ronald)  

 

Extrusion cooking of starch materials has been widely studied during the last ten 

years. Conversion of starch properties in the extruder depends on many 

variables in the machine and raw material control parameters. Independent 

process parameters include screw speed, screw configuration, product moisture 

content, temperature, total mass flow rate and die configuration. These 

independent parameters affect such system parameters as residence time 

distribution, the energy requirement of the process, the pressure profile along 

the barrel and the pressure drop in the die. (Meuser et al., 1987) Extrusion 

cooking is a popular means of preparing snacks and ready to eat foods. With the 

help of shear energy, exerted by the rotating screw, and additional heating by 

the barrel, the food material is heated to its melting point, then is conveyed 

under high pressure through a series of dies and the product expands to its final 

shape-(Ganjyal2003). This complex phenomenon usually occurs during high-

temperature, low moisture extrusion cooking conditions. It’s the consequence of 

several events such as biopolymer structural transition and phase transitions, 

nucleation, extrudate swelling, bubble growth and bubble collapse, with bubble 

dynamics dominatory contributing to the expansion (Chang 1992).  In this 

study, the effect of different extrusion processing parameters or independent 

variables such as; screw speed, mass flow rate, barrel temperature and moisture 

content, on the expansion characteristics of the East African High land Banana 

(Matooke) are investigated. It is confirmed that pre-gelatinization and 

extrusioncooking-bananas significantly raises the energy contentment of the 

product and that this process has significant impact on the viscosity 
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characteristics of the product and that product bulkiness reduces giving room for 

addition of more nutrients to improve the banana extrudate nutrient quality.  

6. Comparison of different types of carbonizers: Andreas Bauer (Student)at Ndejje 

University, Mechanical Engineering, Karlsruhe Institute of Technology (University / Germany) 

 

Installation of Energy Saving Cook Stoves by VSLAs, (PREACH Project) in Serere District  

Efficient carbonizers reduce deforestation! Why? In Uganda, on average, 15 % of 

the population is using charcoal as a fuel for cooking. In Kampala, 76% of the 

population is using charcoal as their main fuel for cooking. Most of the charcoal 

in Uganda is produced with traditional earth mound kilns which have a low 

efficiency, compared to other types of carbonizers. By using efficient carbonizers 

much less wood should be used to produce the same amount of charcoal and 

deforestation can be reduced. On the other hand, biomass waste like maize 

cobs, cut offs from trees and bushes, banana and cassava peelings, lantana, 

sawdust from carpentries can be carbonized and used instead of firewood or 

charcoal produced from wood, to reduce deforestation. Different input material 

requires different types of carbonizers. As charcoal has been produced since 

ancient times, there are several different designs developed. For the possible 

adoptability in rural areas, only carbonizers which are using the pyrolysis 

process are considered. In carbonizers, which are based on pyrolysis, either 

burning biomass in a limited oxygen atmosphere or heating biomass in a non-

oxygen atmosphere leads to the production of charcoal. An overview of different 

types of carbonizers is given, which are compared according to technology and 

processes, efficiency, possible input material, and adoptability for Uganda, it can 

be concluded that that this intervention is likely to succeed. Beside the 

carbonizers which have been on the market for a longer time, the new build 

carbonizer from the Renewable Energy Research Centre of Ndejje University is 

explained and compared. This new and big masonry-carbonizer was developed 
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and build for increasing the number of maize cobs which can be carbonized in a 

single batch. 

7. Public Policy and Creation of Youth Economic Empowerment in Uganda: Dr 

RhitaMakumbi. Ndejje University 

 

Example of Research Opportunities for youth in local communities 

The study reported in this paper focused on the applicability of the National 

Youth Policy (NYP) that is intended to actively involve the youth in economically 

sustainable income generation. Activities in bio-waste recycling to make 

briquettes, biogas and soil enrichment for better farm produce create, business 

opportunities and enhance youth empowerment. Despite the NYP having been 

promulgated in 2001, a decade later, youth-unemployment was 64% (UBOS, 

2014) which is very high. In addition, many youths have accepted promises of 

jobs abroad where the majority jobs have ended up being a mere farce, (Anti-

trafficking, 2013), not to mention the formation of the National Association of 

the Unemployed (NOU) by former students who are demanding the government 

to sponsor and create jobs for them (VOA, 2014). This suggests that the youth 

there are willingto work but the areas to ensure economic productivity may not 

have been fully explored. A cross-sectional research design was used. Data was 

collected through questionnaires, personal interviews and document- analysis. 

Focus was put on the districts of Kampala and Mukono in central Uganda. 

Provisionally findings reveal that 59.6% of the youth are aware of the education, 

training and capacity-building provisions of the policy. In addition, 57% are 

aware of the main objective of the policy, namely, to initiate, strengthen and 

streamline all programmes and services targeting the youth. As such the policy 

can be used in empowering the youth economically for the youth to actively 

engage in waste management which will have a multiplier effect socially by 

creating employment, economically by generating wealth from waste and 
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environmentally, by providing alternative energy to decrease deforestation and 

save forests. 

 

8. Energy and Organic Fertilizer in communities of Kampala and Uganda: 
Agriculture and Renewable Energy Research and Training Institute (ARERTI) Waste to Protein, 

 

Africa has the highest population growth in the world. In most African countries, 

a big city with one million inhabitants is added every 10 years. The consequence 

of this population growth is its impact on the natural resources needed to sustain 

the cities. Furthermore, lossof land and deforestation have been increasing for 

decades. For example, approximately 40% of the land surface is drylands with 

visible manifestations of global warming and its negative effects. In Uganda, this 

has adversely affected coffee production. In view of this background, UIRI and 

ARERTI have developed new holistic forms of land use and technologies for local 

use of solid and liquid municipal waste. This intervention is under-girded by the 

fact that every day there is an increase of 2,000 tons of waste in Kampala with a 

valuable organic content of about 80%. Organic residues can be used industrially 

to produce valuable products for industry and agricultural use in large quantities. 

There is no agricultural land required to produce and make available high quality 

natural fertilizer. For particularly impoverished soils, Terra Preta, a special 

fertilizer containing compost, biochar and pyrolysis ash (20% Phosphorus) can 

be produced. In addition, given that feed-production is in competition to food-

production for inputs like fishmeal and soy as protein component, it is suggested 

that a protein production based on larvae of Black Soldier Fly is developed. This 

is because the larvae reduce organic waste by 50%, consisting of 40% protein 

and 30% fat. This can be used in the cosmetic industry. This technology allows 

the partial use of fishmeal to produce cost-effective feed in large quantities. For 

expanded food-and feed- production it is planned to produce micro-algae in a 

Bio-Factory. After the production of larvae, protein can be used as a residual 

organic substance for dray-Fermentation in innovative Container-Biogas-Plants. 

The Container-Biogas-Plants can be used in the distributed configurations due to 
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their performance in producing electrical energy that can be used to heat and 

dry high-quality compost. The systems can be integrated into existing 

composting and sewage treatment plants in Uganda. 

10. Drought Analysis and Mitigation Case Study of Nakasongola District: By Monica 

Aturinde, Ngirio Rogers and Albert Rugumayo, Ndejje University   

 

Drought is one of the major environmental disasters, which has been occurring 

in almost all climatic zones and it its impact on the environment and economies 

of several countries has been extensive. The effects of drought are more 

pronounced in areas where there is a direct threat to livelihoods. This paper 

addresses the main objective of analysing drought severity in Nakasongola 

region (in the cattle corridor) in north central Uganda using the standardized 

precipitation indices SPI and the ArcGIS interface for the generation of maps. 

The data included the socio-economic status of Nakasongola and the findings 

were on the effects of drought, the rainfall patterns and drought severity. The 

study findings reveal that 80% of the region receives less than 800 mm of 

rainfall in a year and only the areas of Lwampanga, Nakitoma and Nabiswera 

receive the highest annual rainfalls of slightly over 1100 mm per year.  

Furthermore, the rainfall is unevenly spread over the year with most rain falling 

between April and August and the rest of the months in the year are moderately 

dry. Mitigation measures have been proposed to reduce the effects of drought, 

which have been outlined sector by sector. These measures are further broken 

into community and regional level interventions. 
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11. Biogas Production from Alternative Homestead Food Residue Feed stocks: By 

Fiona Babukiika, Ivan Lule, Albert Rugumayo, Faculty of Engineering, Ndejje University 

 

Potentially useful homestead-generated food residues are not extensively used 

for energy production. Therefore, there is a need to further explore their 

utilization as energy sources for biogas production. In this study, single-stage 

batch anaerobic digestion was performed on different kinds of feedstock 

including banana peelings, mango peelings, passion fruit peelings and pineapple 

peelings to determine the amount and quality of biogas generated. According to 

the findings of biogas composition in different feed stocks, it was found out that 

60% of methane was achieved in mango peelings, approximately after 30 days 

of fermentation, for banana more than 65% of methane was achieved between 

35 day of fermentation, then passion fruit peelings had the highest percentage 

of methane gas which was 70% and then pineapple peelings gave a methane 

gas of 30% at 30th day of fermentation at an optimum pH of 7.0. These findings 

obtained indicate potential of these by-products for energy production. 
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12. Green Economies and Coping with Environmental Challenges in Uganda, 

Richard Hamba, Teens Uganda, EBAFOSA and UST-Network 

Uganda, in the sub-Saharan region of Africa faces many challenges and arguably 

the greatest of these are climate change and unemployment among the youth 

which currently stands at 78% of about 35.1 million people population and with 

a birth rate of 3.2 children per woman, pressure on the environment is likely to 

increase. Mounting evidence suggests that transitioning to a green economy has 

sound economic and social justification. A green economy is paradigm where 

material wealth is not delivered necessarily at the expense of growing 

environmental risks, ecological scarcities and social disparities. Urbanization can 

also reduce energy consumption, particularly in transport, and housing, and 

create interactive spaces that further cultural outreach and exchange. 

Realization of these positive benefits requires proactive planning for the future 

demographic changes. Governments need to take advantage of this issue by 

developing a strategic framework for a green economy that creates jobs and 

stimulates growth and sustainable development. The green economy has great 

potential for jobs for example; in 2006, more than 2.3 million people worldwide 

were working in the renewable energy sector. The recycling industry in Brazil, 

China and the USA alone employs at least 12 million people. Processing 

recyclable materials sustains 10 times more jobs than landfill or incineration (on 

a per tonne basis). Through green economies, there is equally great potential for 

training in different sectors such as waste management and recycling that 

employs more than 500,000 people in Brazil. Ecotourism has a 20 per cent 

annual growth rate, about six times the rate for the rest of the sectors yet travel 

and tourism employ 230 million. Emerging economies’ share of global 

investment in renewables rose from 29 per cent in 2007 to 40 per cent in 2008 – 

primarily in Brazil, China and India. Only 25 per cent of the world’s waste is 
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recovered or recycled yet the world market for waste is worth around $410 

billion a year. 

12. GIS Based Flood Hazard Modelling and Vulnerability Mapping for the 

Nyamwamba Valley Catchment Area: By Kateeba Ronald, Kamoga Collins and Albert 

Rugumayo, Ndejje University 

Floods in Kasese district in southwestern Uganda have displaced thousands of 

people, claimed lives and destroyed acres of food and cash crops as well as 

infrastructure.  The objective of this study was to develop GIS based flood 

hazard model for Nyamwamba valley catchment to facilitate flood frequency 

analysis and vulnerability mapping to provide estimates for flood hazard 

mapping for given return periods and recommend suitable mitigation measures 

for the increasing effects of floods in the area. Flood generating factors, i.e. 

slope, elevation, rainfall, drainage density, land use, and soil type were used to 

generate the flood hazard map. Flood frequency analysis was done using 

Gumbel’s distribution after plotting probability plots for a goodnessfit on the 

obtained data sets and the resultant return periods and peak discharges deduced 

of 10, 20, 30, 50, 100 and 200 years. Rainfall data was also analysed to predict 

the annual rainfall for given return periods. A flood hazard map was developed 

and the areas affected were noted, identified, quantified and recommendations 

for possible flood mitigation measures made. Some of these recommendations 

were that proper land use management and afforestation can significantly 

reduce the adverse effects of flooding particularly in the low-lying flood prone 

areas. The result of the report will further help the concerned civil and public 

institutions to formulate mitigating strategies according to the available flood 

hazard model of the area. 

 

13. Design of a Pilot Drip Irrigation Scheme, A Case Study Komisika, Kaabong 

District, Uganda,By Gertrude Laker, Lawrence Otika and Albert Rugumayo, Ndejje University 

Cotton in Uganda was introduced in the early 20th century. Uganda is ranked 

2nd to Egypt in the world in terms of the quality of its cotton and this attracts 
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premium prices on the international market. However, even after the post-

reform productivity gains, cotton yields in Uganda are among the lowest in the 

world. No other country where cotton is grown on over 100,000 hectares has 

yields as low as Uganda, according to International Cotton Advisory Committee, 

ICAC One of the major constraints Ugandan cotton farmers have faced is the 

country’s dependency on rain-fed cotton production. This has greatly affected 

farmer yields during droughts. The organization recommends Government 

intervention to avail managed water resources for the farmer. To address this 

problem, a pilot drip irrigation scheme is proposed. The pilot scheme covers an 

area of 2.5 ha and is in Komisika village, in the east of Kaabong district. This 

project involved a review of several literature collection, critical analysis and 

scrutiny of the relevant data to system design. The required surveys, and 

representative samples of the several design parameters pertaining the field 

were collected, tested and analysed whose findings aided in generating this 

design. An analysis of the climatic data, two cotton growing seasons were 

identified (1st February – 29th June and 1st August- 28th December) as a 

strategy of enhancing year-round growth of cotton in the study area. Therefore, 

there is great optimism that if this drip irrigation system is implemented, the 

fluctuating cotton production trends in Komisika will be rectified. The system 

design flow is 1.416 litres per sec and 25 mm diameter pvc pipes were 

considered adequate, because of their low roughness coefficient and better 

workability. The project costs were estimated at UGX 45,863,090 with benefits 

of UGX 75,000,000, indicating the project is worth the investment. If this pilot 

irrigation scheme is replicated it can contribute to increasing the cotton 

production in the East Kaabong area and beyond. 

 

14. The Effects of Untreated Grey Water On Local Crops: Ndejje University, By Oliver 

Nakawala Olivier Cyubahiro and Albert Rugumayo, Ndejje University 
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As global water resources decline, reuse of domestic grey water for the irrigation 

of home gardens is quickly becoming widely spread in many parts of the world. 

Water is an essential resource that must be carefully managed and actively 

conserved. Therefore, innovative concepts and technologies are urgently needed 

to address the scarcity of water. Among the options for innovative water 

resources management; grey water recycling is considered a sustainable 

approach. The main objective of this study was to evaluate the effects of grey 

water on the local crops and their tolerance to grey water with the case study of 

Lady Irene Hostel. Documentary review, questionnaires and observations 

methods were used in data collection. Based on our measurements, the amount 

of grey water generated in the hostel is on average 27.42l/person/day. It was 

observed, the waste management in the hostel is generally good since the waste 

water is discharged off the septic tank. Furthermore, rubbish including food 

remains and plastic bottles are disposed of into the well distributed dust bin. 

Analysis was also carried out on grey water samples to establish the current 

grey water characteristics. The characteristics of untreated grey water in the 

hostel are 889mg/l, 905mg/l, 1.528mg/l, 7420 cfu/100ml 548mg/l and 9.07 for 

Biochemical Oxygen Demand for 5 day, Chemical Oxygen Demand, Total 

Phosphorus, faecal coliforms and Total Suspended Solids and pH respectively. 

The grey water quality results were compared with the various grey water 

irrigation standards for crop growth. The tomatoes were irrigated with untreated 

grey water throughout their life span and as they grew, physical observations 

were made.  It was noted that plants that came into contact with this water 

experienced slow, stunted growth with yellowish leaves possibly because of the 

high alkalinity of the water. These results suggest that if grey water is to be 

used for irrigation, it should be adequately treated. 

 

15. Process Design and Simulation Steam Gasification Process of Bagasse 

Blended with Waste Polyethylene to Produce Hydrogen Rich Syngas. By 

NamagambeAidah, Ogweng George, Lule Ivan Faculty of Engineering, Ndejje University 
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Sugarcane bagasse is the main by-product of sugarcane mills at Kakira Sugar 

Limited. It is also a suitable raw material to produce biofuels and electricity. 

Energy generation methods that have been widely studied for bagasse include 

thermochemical processes such as direct combustion, pyrolysis and gasification. 

In this study, simulation of blends of syngas from bagasse and polyethylene 

waste was done for these methods to determine optimal blending conditions. 

The simulations were done using CHEMCAD 6.3.1 process simulator. The 

gasification process was modelled by decomposition of dried bagasse into 

volatile components followed by partial oxidation and gasification reactions 

assuming chemical equilibrium in a Gibbs reactor where the total Gibbs energy 

of the system has its minimum value. The modelled data was compared with 

modelled data of gasification of 100% bagasse and data published in literature 

for the processes. Simulations shown that 100% bagasse yielded 28% while 

bagasse blended with 25% PE wastes yielded 85.56% Hydrogen. The effect of 

different parameters viz. polyethylene waste blending, temperature and steam 

to feedstock ratio on syngas composition were studied and analysed. By mixing 

the PE waste with bagasse and using them as feedstock, it was observed that 

there is an increase in the product gas volume percent and hydrogen yield. 

There were 5 runs of simulation to investigate the effects of operating 

temperature at 500˚C- 900˚C. The highest H2 content of 84.56% and yield of 

191g/kg were achieved at 650 oC using 25 wt. % of PE mixed with bagasse and 

S/F ratio of 3. A syngas with a calorific value up to 10.492 MJ/kg was produced 

which has a potential to be used in gas engines. It was observed that with the 

increase in temperature (from 500oC to 800oC) within the Gibbs reactor while 

other parameters are held constant (P/B =0.25 and temperature are fixed), 

hydrogen percentage increases continuously until temperatures of 600-650oC. It 

was also observed that with the increase in steam to biomass ratio increases the 

hydrogen content in the syngas and carbon conversion until S/F = 3. The 

moisture content of bagasse was observed having no effect on the hydrogen 

yield in the syngas.  

16. Detailed Analysis of Ground Water Spatial Variability in Pader District, 

Uganda, By BallamOyugi, John Ocen and Albert Rugumayo, Ndejje University 

 



1st International Scientific Conference on Bio-waste recycling in Uganda – 2016 
Ndejje University 

Groundwater plays a significant role in domestic water supply in Uganda. 

Development of ground water use projects started in the early part of this 

century. Ground water use is based primarily on construction of deep boreholes, 

shallow wells and protection of springs. Groundwater development plans at both 

the national and district levels have however been made with very little 

information on the hydro geological conditions and groundwater potential of 

various areas. This has not only resulted in unsuccessful water sources but also 

in resources being spent on very expensive water supply technologies when 

cheaper and more sustainable ones are possible. In response to this state of 

affairs, a study was undertaken in Pader district in Northern Uganda. The 

objective was to improve the groundwater database for Aruu and Aruu North 

Counties through a detailed assessment and quantification of ground water 

parameter characteristics. The methodology included site visits, extensive data 

collection, a GPS survey, collection and testing of water samples, yield and 

quality classification of the water sources following the DWD guidelines and 

finally the use of Arch GIS 10.2.2 software to develop groundwater maps. From 

the results of the GPS source locations were obtained, most of which were 

boreholes. Hydro geological and quality characteristics of the sources were also 

obtained from which ground water potential was determined. Pader was found to 

be generally underlain by a bedrock aquifer. From ArcGIS water sources 

location, hydro geological characteristics, ground water potential and water 

supply technology options maps were developed. In conclusion, the success of 

groundwater resources mapping depends on availability of good quality ground 

water data, which requires a significant effort to collect. Based on this study, the 

groundwater database for Pader District was improved. It is recommended that, 

for the future improvement of the ground-water maps: training programs for 

stakeholders and establishment of regular update of databases be incorporated 

in the development of ground programmes.  

 

17. Physio-chemical profiles of tomatoes (Lycopersiconesculentum) stored in 

locally designed postharvest cold storage room: Patrick Mulindwa, Lule Ivan,Adaku 

Christopher and Christian Dede, Mbarara University of Science & Technology, 

 

In Uganda Post harvest losses add up to over 35% for fruits and vegetables, 

with tomato farmers recording losses of up to 60% during the peak seasons. 
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Despite the losses, farmers have continued to depend on traditional methods of 

food preservation, which are commonly used for short storage of small 

quantities of produce. A farmer- based cooling storage innovation was built and 

its storage conditions and effects on tomato (Lycopersicon esculentum.cv 

‘Padma’) quality in comparison with the ambient and fridge (12°C) storage 

conditions were assessed. The average differences in relative humidity and 

storage temperature between ambient and inside the storage house were 3.6% 

and 0.24°C respectively. The storage house stored tomatoes for 10 extra days 

compared to the ambient storage for tomato Padma harvested at green mature 

stage. Furthermore, the temperature and relative humidity in the storage house 

were maintained relatively constant compared to the ambient conditions. The 

weight loss, titratable acidity, total carbohydrates, pH, total carotenoids, ash 

content, skin colour, crude protein and ascorbic acid were recorded every after 7 

storage days for a period of 28 days. The Weight loss of tomatoes stored at 

ambient conditions was significantly (P=0.007) higher than the tomatoes stored 

under storage house and fridge storage conditions. Tomatoes stored under 

ambient conditions pronounced a more decrease in total carbohydrates, Ascorbic 

acid, crude protein, ash content and titratable acidity compared to those stored 

under fridge and storage house conditions. However, a higher increase in total 

carotenoid content was observed throughout the storage period for tomatoes 

stored under the storage house conditions, followed by tomatoes under ambient 

and fridge conditions respectively. The pH range for tomatoes stored from all 

storage environments was between 3.8 and 4.4 and it suffered a decrease for 

the first seven days of storage, followed by a subsequent increase. However, this 

variation was more pronounced for tomatoes under the ambient storage 

environment. There was no significant skin colour difference among tomatoes 

stored in all storage environments but ambient stored tomatoes pronounced a 

more colour change. The study result showed that maintaining relatively lower 

temperature and higher relative humidity inside the storage house during 

storage can be a better alternative especially in reducing postharvest losses, 

maintaining nutritional quality and improve storage facilities as far as rural 

communities are concerned. 
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18. Converting banana waste to wealth through vocational business incubation 

and ‘Earn as You Learn’ program: By Kimani Muturi, Director and founder member TEXFAD 

Ltd, Lecturer Kyambogo University 

 

Banana is the main staple food and an important source of food, nutrition and 

income security for small holder farmers in Uganda. Uganda is one of the top 3 

banana producers in the world. The country produces over 10m metric tons of 

banana annually mostly grown by small holder farmers on 1.5 million hectares. 

However, the country ranks number 70 among the banana exporting countries in 

the world. The waste associated with banana farming value addition and 

consumption is immense and takes lead as the biggest pollutant in urban areas. 

The waste includes banana stems, fibres, peels and damaged fruit due to poor 

transportation. TEXFAD has taken lead in collaborating with local and 

international Universities and Research Organizations to develop innovations 

that utilize the biomass in production and commercialization of banana fibre 

based products and charcoal briquettes. TEXFAD has further developed 

vocational Business Incubation model that supports job and wealth creation 

among the youth, using banana fibres as raw material. The Vocational Business 

Incubation model support students at tertiary institutions to create jobs while 

learning through “Earn as You Learn” programme.   
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19. The Role of Food Processing Industry on Uganda’s Food Security: By Robert 

Mugabi 

 

In Uganda, like it is the case in most countries in Africa, agriculture is the main 

driver of development, however, food processing been neglected for the most 

part and for many years. Appreciation of benefits of food processing like 

improvement of the nutritional status of food has just been recognized by some 

countries. The food processing sector has a huge role to play in improving food 

security in Uganda and the region. The Food and Agriculture Organization (FAO) 

clearly defined four major dimensions that contribute towards food security, 

including; availability, accessibility, utilization, and the stability of the 

environment in which they function. Recent studies have shown that 

malnutrition in Uganda costs hundreds of millions of dollars each year in lost 

productivity. Workers get sick more often hence becoming less productive 

because they lacked the right nutrition as children. Food processing can play a 

fundamental role in addressing many of these challenges. Within the food value 

chain, food processing ensures there is production of abundant good quality, 

nutritious and safe foods. In addition, prevention of post-harvest losses and 

reduction in the gap between seasons especially during droughts and periods of 

poor production can go a long way in mitigating this challenge. This is because 

the food processing industry not only supports the availability of nutritional 

products and fortification of staple foods but it is also the largest employer. This 

paper will discuss how the Ugandan food processing industry can improve on 

food security with regards to its efficiencies and cross cutting linkages. 



1st International Scientific Conference on Bio-waste recycling in Uganda – 2016 
Ndejje University 

20. Sustainable Use of Vernonia Plant for Home-Based Malaria Treatment in 

Rural Uganda: The Case of Nyimbwa sub-county, Luweero District, Ms Olivia Harriet 

Makumbiand Dr Rebecca M. Nyonyintono 

This article reports the data collected and analysed regarding a study that 

investigated the various methods of preparation, dosage, frequency of intake in 

the use of Vernonia plant for home-based treatment of malaria — a common 

debilitating ailment throughout Uganda. Malaria is caused by Plasmodium and 

transmitted by Anopheles mosquito. Malaria is a major hindrance to 

development despite anti-mosquito and anti-plasmodium control measures. 

Given that Ugandans usually use local herbs before seeking pharmaceutical 

drugs in clinics and hospitals, an investigation of how natural plants such 

Vernonia (Vernoniaamygdalina) that have been reported to have anti-plasmodial 

properties and have been effectively used for decades to control malaria was 

deemed important. A library exploratory study, coupled with information from 

researchers in the Ethno botanical laboratories of the Ministry of Health and 

Departments of Botany and Pharmacology at Makerere University, was followed 

by an experience survey, and in-depth interviews of key informants on the use 

of vernonia as a medicinal plant. Systematic observations of availability and 

growth of vernonia plants were done. A questionnaire was used to collect data 

from a sample of 180 respondents selected from 6 parishes of Nyimbwa sub-

county in Luwero District. The questionnaire was the main source of data. 

Findings indicated that there was inconsistency in dosage and preparation of 

home-based treatment, with 65% drinking one mug (half litre) of vernonia 

concoction, and 65% taking 1 cup of quarter a litre, while others took 1 

tablespoonful or teaspoonful of the concoction. Nonetheless, the data revealed 

that it was frequently used in the treatment of malaria. The 

researchersrecommend further investigation to improve the practice by 

establishing effective content, potency, dosage and frequency of intake for 

effective use as home-remedy in the treatment of malaria. 

 

21. Training Forms and Utilization ofICT Resources at Private Universities in 

Uganda: By Mayanja Rick, Library Assistant, Ndejje University 

This paper reviews the effect of training methods on utilization of ICT resources 

in private Universities in Uganda basing on one IFLA trend (Quality Education-

enhancing ICT training programme). The paper was pulled out of a bigger study 

and is theoretically based on the connectivity theory (Siemens, 2005) which is 

built on the principle that: learning is a process of connecting specialized nodes 

or information sources. This means that linked to the forms of training that the 

users go through lead to the challenge most ICT-Resources in Universities are 

facing. The learners cannot effectively access resources due to inadequate or 

inappropriate user training forms. Therefore, this paper examines the training 

forms, specifically among staff and students and how training influences the 

effective utilization of ICT Resources in Universities.Thereafter, the study makes 

recommendations to the users to adopt and improve utilization to achieve a 

sustainable development goal.  
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22. Media and Sustainable Agriculture: Textual Analysis of Selected “Harvesting 

Money” Articles in the New Vision:By Edgar Nabutanyi 

 

The 2014 Ugandan Population and Household Census revealed some distressing 

statistics for Ugandans interested in socio-economic transformation. For 

example, out of the estimated population of about 36 million people, the youth 

dependency ratio was at a whopping 97.5%, population growth was 3.24%, and 

urbanization stood at just15.6% of the population. However, the most 

significantly revelation was that,out of a labour force of 17.4 million, 82% are 

employed in subsistence agriculture. This data points to a serious demographic 

and economic mismatch that Uganda faces in its challenge to modernise and 

develop. It is perhaps because of the existential threat that the above cited data 

reveal that has forced government to implement a host of programmes and 

projects aimed at spurring productivity and creating gainful employment to the 

over 80% unemployed Ugandan youth in agriculture. The fact that most of these 

government programmes and projects such as Entandikwa, Plan for the 

Modernisation of Agriculture and Operation Wealth Creation, to name but a few, 

have not yield substantial improvement in employment, value addition and 

agricultural production demands serious interrogation of how public platforms 

can be utilised to congregate discourses to debate how agriculture can be 

sustainably and productively transformed. In this paper, employing textual and 

content analysis of a series of articles published over a period of 6 month in the 

New Vision under the generic theme of harvesting money, I argue that the 

media can meaningful contribute to sustainable and productive agricultural 

transformation by providing crucial information on scientific farming, marketing 

and capital mobilisation to Uganda’s 82% population engaged in agriculture in 

order to sustainably transform and modernise their farming enterprises into 

productive entities. 
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23. Baseline Study Of Waste Handling Patterns And Trends In Kampala 

Metropolitan Area: By Maria Mbatudde (Ph.D), Fredrick Kakembo (Ph.D), Milly Kwagala (Ph.D), 

Cajo Francis Musinghi , Charity Mwebesa (M.Sc.), Milly Namboyera (M. Sc.) and Ms Angela Kalule 

Waste and garbage disposal has been a challenge in Kampala city and now the 

Kampala Metropolitan area. This is because migration from the rural to town is 

on the rise; thus, population is continuously increasing. As a result, waste 

collection, management and disposal is a challenge. This baseline study was 

conducted as part of a long-term collaboration of Ndejje University with Kampala 

Capital City Authority to establish the waste handling patterns and trends in 

Kampala Metropolitan Area. The study was carried out between April and August 

2016 and assessed seven study sites. These represented 3 formal settlements 

that is Bugolobi, Kololo and Lungujja, two informal settlements; Kinawataka, 

Kibuli, Kisenyi and Nakawa Market. Data collection approaches included 

Participant observations which involved engaging in communal waste collection 

activities and interviews. The study findings reveal that Kibuli constituted the 

highest percentage of respondents (25.2%) while Kisenyi had the least 

percentage (7.2%). In Kampala Metropolitan area, the major type of waste 

generated is non- biodegradable constituting 63.1%. The highest daily estimate 

of waste generated was one sack (39%) while the largest percentage of waste 

source was identified to be households which accounted for 70.3%. It was 

established that most respondents (54%) had a low to very low level of 

awareness about waste sorting. The most common mode of waste transportation 

is by trucks (56.2%). Both Composting and Landfill comprise the highest 

percentage (28.9%) of disposal method. Waste bins are hardly accessible 

(51.8%), at the same time, segmented bins were not available (80.5%). 

Commercial waste is collected and disposed of mainly on a weekly basis. A good 

percentage of respondents (48.1%) appreciate the quality of services paid for. It 

was also established that among the sustainable waste handling approaches 

observed, disposal (50.7%) accounted for the highest percentage, while Energy 

recovery was the least observed. However, in the informal settlements, it was 

noted that individuals are not aware of their personal responsibilities like waste 

collection.  

24. The Role of NGOs in Facilitating Women Sustainable Access to Financial 

Services in Luwero District: By Nasio SarahNdejje University 

There are many roles that NGOs play in local communities in countries like 

Uganda. Among these is the provision of financial services to the rural poor 

women who are excluded from mainstream banking.  Therefore, the objective of 

the study whose data is reported in this paper was to establish the activities 

carried out by NGOs that were aimed at facilitating women access to financial 

services. A total of 180 respondents participated in the study comprising of 120 

respondents to interview, 20 key informants and 40 participants in Focus Group 

Discussions. The findings revealed that NGOs participate in various activities to 

help improve the welfare of women such access financial services, formation of 

development project groups, construction of health centres, construction of 

schools, training community members in financial access and management. In 

respect to helping women access financial services, these organisations engaged 
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in community mobilization efforts and training in financial access and 

management, formation of Village Savings and Loan Association (VSLA) as well 

as supporting the formation of SACCOs. The activities also contribute to business 

expansion, payment of school fees, home nutrition improvement, buying 

household facilities, investing in animal husbandry, asset building in form of 

purchase of land, motor cycles, trade, coffee growing and farm inputs. However, 

the data showed that the work of helping women access financial services 

suffered challenges such as lack of collateral security, unsupportive husbands, 

and negative attitude towards loans, high interest rate and ignorance of financial 

services.  

25. Understanding the different types of entrepreneurs and the appropriate 

business models for sustainable development in Uganda: By Christine Charity 

MwebesaNdejje University 

Like all developing countries, Uganda is grappling with unemployment— 

especially among the youth. Government has come up with many interventions 

including encouraging youth to think out of the box, by being innovative and 

creative to create their own jobs by embracing entrepreneurial activities. A lot of 

money has been tagged to achieve this drive, however, little has been done to 

understand that there are different types of entrepreneurs who interpret and 

embrace entrepreneurial environment differently hence the need to provide 

diverse models and tools for the various categories to harness their 

environment. There are various opportunities to tap and, therefore, all 

stakeholders need to know that there are four types of entrepreneurs; 

circumstantial entrepreneur, social entrepreneur, perfect entrepreneur and 

business entrepreneur. These are derived from two dimensions, business and/or 

social driven which form four quadrants. While trying to address the 

unemployment problem, Government has been using business models that 

would otherwise appeal to business entrepreneurs on circumstantial 

entrepreneurs. This has resulted in many enterprise failures and frustrations to 

both Government and target audiences. The opportunities are available and the 

potential is there if the right models and interventions are applied to the right 

audiences. This paper will discuss how to assess and identify the different types 

of entrepreneurs and the appropriate models for each category for sustainable 

development in a country like Uganda 

 

26. New Media and Sustainable Development: A Case of Education, Commerce and 

Agriculture in Poor Countries like Uganda: Abner OkiriaNdejje University 

New media and Information Communication Technologies have in the last 20 

years become the panacea for socio-political and economic transformation. Both 

academic scholarship and professional practice avers that the use of the different 

generations of Information Communication Technologies like the Internet, Email, 

World Wide Web, Facebook, Twitter, to name but a few, have brought inordinate 

advantages to different professional practices and relationships. For example, 

they cite how the Internet has energized and reconfigured new ways of 

delivering educational services and practices or how it has expanded the market 

place, especially in terms of how people trade to argue that similar or even more 
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fantastic benefits are possible in diverse fields such as medicine, politics, civil 

society, media to mention but a few. However, given the unequal accesses to 

technology and access to information between the developed North and the 

undeveloped South — variously theorized as the digital divide characterised by 

high quality accesses and information overload for the developed country and 

meagre and often negligible use of Information and Communication Technologies 

in the Global South — this panel discussion seeks to interrogate how, in spite of 

the challenges of access to and exorbitant costs, new Information and 

Communication Technologies can be effectively utilised for sustainable and 

effective delivery of education, commercial and agricultural services in a country 

like Uganda. To engage with this topic, this panel brings together fourlocal new 

media experts to share and evaluate the advantages of new media tosustainable 

development in the fields of education, commerce, communication and 

agriculture in a poor country like Uganda. 

27. Topic: Assessing the suitability of biomass from the commonest plant wastes 

in Uganda in biogas generation:  Panel of the Faculty of Engineering Ndejje University 

The growing energy demand— especially in the developing world is one of the 

best opportunities for achieving objective number three of the United Nations’ 

Sustainable Energy for All initiative that aims at doubling the share of renewable 

energy in the global energy mix. Promoting affordable renewable energy 

innovations is a good strategy especially in Uganda as a nation being one of the 

viable avenues. This research was aimed at investigating the feasibility of 

biomass from the commonest plant wastes in Uganda in biogas generation. It 

involved anaerobically digesting 20g of plant biomass from beans, maize, 

paspalum, potato vines and mango leaves under the null hypothesis (Ho) that all 

the substrates produce the same amount of biogas against the alternative 

hypothesis (Ha). While using the commonest biogas production substrate cow 

dung as the control/reference. Daily biogas production was recorded millilitre 

(ml) and converted to litres per kilogram (l/kg). The results were analysed using 

Graph pad (Version 6.1) and the ANOVA result at α = 0.05 gave F (5, 180) = 

5.536, P < 0.0001 and R2 = 0.1333. Tukey’s multiple comparison test at α = 

0.05 identified the statistical difference in the bio-methane production; this is 

given by the adjusted p values. Dennett’s multiple comparison tests as given by 

the adjusted p values were used to analyse the significance of the inoculums and 

the reference/control. The statistical significant difference in bio-methanation is 

shown by the adjusted p values. The study showed that paspalum and bean 

residues produce more biogas/methane than any other substrates used even 

cow dung. Mango leaves, and maize produced the same amount of 

biogas/methane. This implies that Paspalum, bean, mango and maize are 

feasible biogas substrates but paspaslum and bean gives more biogas. 

28. Design of sustainable small scale irrigation systems for semi-arid 

environments: A case of Ibuje sub-county: Apac district By P.M. Nyenje, G. Abak and J.B. 

Niyomukiza Department of Civil Engineering, Ndejje University 

Irrigation has the potentialto contribute to food security and the country's 

economic development. However, only 5% of the irrigation potential areas in 

Uganda have been developed. In the event of climate change, traditional rainfed 
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agriculture is at a risk. Irrigation can help to secure food production. Past efforts 

to develop irrigation in Uganda have concentrated mostly on large–scale 

irrigation schemes developed by government with donor assistance. However, it 

is the small schemes that are more likely to have greater impact on transforming 

peasant farmers into modern farmers. In this study, we explored the design of a 

small-scale Irrigation scheme that can transform Ibuje Sub-county, a semi-arid 

region in Apac District (Uganda), from peasant to prosperous commercial 

agriculture. The area largely depends on rainfed agriculture and it receives one 

rainfall season with an average of 1340mm per year. The study examined the 

different types of crops grown and estimated the water requirements with a 

command area of 16 hectares. These were used to design the irrigation network 

which included a pump to extract water from River Nile and a network of 

irrigation canals, a reservoir and pipes to deliver. The crops considered in the 

design included rice, sunflower, bananas, maize, cotton and onions. All designs 

were made basing on data obtained from the Meteorological Department and the 

District Agricultural Officer (Apac), about design manuals and literature including 

FAO design manuals. The entire capacity of the scheme is 200 l/s and 

investment costs were estimated at 200 million. Cost-benefit analyses showed 

that this investment can be recovered in the first year of harvest. Hence, small-

scale irrigation schemes in semi-arid regions have potential to generate 

substantial benefits for low-income farmers, including increased revenue and 

food security.  

29. Assessing impact of Oil palm developments on shallow groundwater in 

Bugala islands, Kalangala district, Southern Uganda: P.M. Nyenje, G. S. Buule and J.R. 

Muwambo, Department of Civil Engineering, Ndejje University 

 

Most of the ground water (>45%) used by Buggala Island community originates 

from shallow alluvial aquifers. These aquifers consist of varying thicknesses of 

sand, gravel, silt, and clay deposits, and occur along most of the major streams 

and lake shores. Following extensive removal of natural vegetation and 

development of extensive Oil palm fields, there has been an increase in 

application of fertilizers and unprecedented growth in population. The impact of 

these on the shallow groundwater, which is the main source of safe water for the 

rural people on the island, is currently unknown. Ground-water samples were 

collected from 22 wells under the area impacted by the land use change and 4 

wells under the impacted area between November 2014 and February 2015. The 

samples were analysed for alkalinity, major ions, trace metals and nutrients. 

Onsite measurements of specific conductance, pH, water temperature, dissolved 

oxygen, and alkalinity were obtained for each well. The results showed that the 

dominant major ions in most samples were Ca and K likely derived from the 

dissolution of calcium minerals and potassium based agricultural inputs in the 

alluvial aquifer material. Concentrations of iron exceeded national regulations of 

the maximum of 0.3mg/l in 55% of the samples while 16% percent of the 

samples the Maximum Contaminant Level (MCL) for manganese of 0.2mg/l. Most 

well water samples analysed (73%) were found to be contaminated with respect 

to nitrates, ammonia, or coil forms. Ammonia was also detected in most of the 
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samples. Overall samples collected and analysed from the 22 impacted wells 

revealed the highest deviations from the maximum permissible National 

Standards for portable water compared to the samples collected and analysed 

from the 4 impacted wells. The results of this study suggest that the quality of 

shallow groundwater in Buggala Island is being compromised by the ongoing 

extensive land use changes.  

30. Culture at crossroads: A threat to Humanity or an Asset for Sustainable 

Development: Musisi Fred and MahjubulAbudul. Muteesa I Royal University 

Culture need be put at the forefront by all players and stakeholders to improve 

the wellbeing and ensure sustainable development of Humanity. Consequently, 

this panel argues that the pre-colonial Uganda communities were closely knit 

units with their daily activities whether as individuals or as groups intrinsically 

linked to, and determined by their cultures.  There was a sense of generosity 

and solidarity and the community was a sociable and hospital social life. Life 

revolved around appreciating humanity and the environment they lived in. 

Manand nature were in close contact. The bush for instance provided the 

pharmacy while the rural setting provided an “authentic African culture”. Societal 

value systems existed to satisfy Man’s needs. It is noted however, that at the 

end of the 19th century and the beginning of the 20th century Uganda 

communities were exposed to various influences, cultures as well as foreign rule. 

Furthermore, Uganda has not escaped the globalization of recent times. The 

consequence of the above has been the cultural crunch that has led Ugandans 

struggling in the two worlds; the traditional based on ethnic loyalties and the 

modern based on global economics. This has weakened the traditional socio-

political set-up and many aspects of indigenous culture hence derailing the 

economic, social and political path towards sustainable development. The panel 

further confirms that indigenous knowledge that had been the basis for problem 

solving strategies in agriculture, traditional health care systems, and natural 

resource management, to mention but a few, has been ignored or belittled.And 

in the long run the innovativeness and the whole social fabric has taken a back 

seat in the development process. Therefore, this panel brings into conversation 

eminent Ugandan scholars to map a way forward, by giving suggestions and 

recommendations for what could be done by centring culture in efforts towards 

meaningful and sustainable development. 

31. Increasing Access to Intensive Integrated Sustainable Organic Farming Skills 

among out-of-School Orphans and Vulnerable Youth:  Good Samaritan Women’s Group 

Project Model. Rosemary NakijobaOlema, Ndejje University 

Orphans and Vulnerable Children (OVC) and youth continue to share an 

increasing burden of the global HIV Pandemic.  They are compelled to look after 

themselves in a new type of family, the child/ sibling headed household. These 

children fend for their survival and meet own basic needs. UNICEF estimate is 

140 million orphaned children worldwide with 124 million children and 

adolescents out of school. Sub-Saharan Africa has the highest number of OVC 

with Uganda having a crisis of over 2.5 million orphans (UNICEF, 2014). Good 

Samaritan Women’s Group Project (GSWP) holds sensitization workshops with 

selected out-of-school OVC and youth, local leaders and community volunteers. 
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A general training on basic farming skills, especially vegetable and crop growing, 

for selected beneficiaries is regularly done with financial literacy aspects. This 

training is conducted in two phases involving practical training at a 

demonstration garden and in own home gardens. Continuous follow-up is done 

by the technical agricultural staff at family level.[Broader implications of large 

OVC numbers] are discussed during the presentation. Intensive integrated 

sustainable organic farming skills help trainees to have food crops and 

vegetables with the surplus sold for income to meet their other basic needs. The 

number of trainees ranges from [none (0) in 2013 to 348 trainees in 2015. The 

project has helped to build effective support systems among trainees and 

stakeholders. Skills gained are not only beneficial to trainees but also help their 

fellow siblings and community members. To increase utilization and uptake of 

organic farming skills, there is need to provide start up assistance to the 

trainees. Organic farming skills should be an integral part of services provided by 

CBOs, NGOs, civil society, and other service providers for holistic community 

interventions. 

 

32. A Farmer Based Evaluation of The Group Approach to Sustainable 

Agricultural Development in Sanga Sub-County, Kiruhura District, Western 

Uganda: By Nkuuhe D and Kalibwani R. Bishop Stuart University, Mbarara, Uganda 

The farmer group approach has been widely acknowledged to promote 

agricultural development in developing countries. Although in Uganda, the 

approach has been found to be essential for farmers’ accessibility to extension 

services among others, the perception of farmers on its performance is rarely 

sought.   This study sought to conduct an evaluation of the group approach to 

agricultural development from the point of view of the farming community in 

Sanga sub-county, Kiruhura District.  The objective of the study was two-fold; to 

establish the perceptions of the farmers on the role of farmer groups, and to 

establish whether farmer groups were appealing for them to participate, as an 

avenue for individual and community development. A survey using a sample of 

115 farmers was conducted in June 2014.  The respondents were randomly 

selected from the farming community in Sanga, interviewed about their socio-

economic characteristics, group membership, and opinions about the farmer 

group approach. The study employed a descriptive study design in which 

responses were weighted using a Likert Scale.  Five key informants consisting of 

district officials, staff of non-governmental organisations, and selected farmer 

groups,were also selected and their information analysed qualitatively.  The 

results show that 55% of the respondents belonged to a farmer group, and 

membership was significantly associated, at the 5% level, with the youth of low 

levels of education. Although the sex of the respondent was not significantly 

associated with group membership, respondents felt there was gender-based 

discrimination in access to group services and benefits. While the respondents 

acknowledged the importance of farmer groups as avenues for the provision of 

agricultural inputs and extension services, inaccessibility to land and production 

funds propelled poor participation in farmer groups.It is recommended that 

efforts to improvethis access especially to young farmers would enhance the 
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contribution of the farmer group approach to sustainable agricultural 

development. 

33. A Comparative Analysis of Selected Smallholder Farmer Business Models of 

The Banana Value Chain in Western Uganda: By Rubajuna, E., Nkuuhe D., Kahoza, R 

and Kalibwani, R. Bishop Stuart University, Mbarara, Uganda 

Although various models have emerged for linking small farmers to 

agribusinesses and markets, comparative evidence on the benefits and impacts 

of the models on the lives of small farmers is still weak.  This study has the 

overall objective to make a comparative analysis of selected small holder farmer 

business models in Western Uganda, focusing on the banana value chain.   

Three business models are selected; a producer-driven, a buyer-driven, and a 

hybrid business model, in Sheema, Isingiro and Ntungamo districts respectively.  

Specifically, the study seeks to identify and compare the governance and 

institutional features of the models, the extent to which a model facilitates 

upgrading of small holder farmers’ knowledge and skills, the opportunities for 

employment creation, and to compare the extent to which the business models 

influence farm gate prices of the banana value chain.  A functional value chain 

analysis is conducted in the three study areas.  A sample of 160, 180 and 97 

bananas farmers were randomly selected from Sheema, Isingiro and Ntungamo 

districts respectively, but participating in the respective models. A household 

survey was then conducted in the three districts to understand the socio-

economic characteristics of the farmers, information concerning their banana 

production, value addition, marketing, and the operations of the business 

models in the selected districts.  The study found that across the three districts, 

participation in any one of the models is significantly influenced by the size of 

the land under bananas. As such, farmers with small land sizes are excluded. 

Business models with contractual arrangements between producers and sellers 

are found to be both attractive to producers and to have better farm gate prices 

than models without contracts. Business models that can enable upgrading of 

the value chain are also found to improve farm gate prices. 

34. Potatoes value addition as a food security measure and entrepreneurial 

innovation and creativity in Kisii, Kenya: By Gordon OdongoOlala, KephaOsoro And 

MongareOmare, Kisii University 2016 

Potato is a very important crop and plays an important role in agriculture in 

nitrogen soil addition and food security in general. For sustainable development 

to be seen and found among the Kisii people in Kenya and thus provide food 

security, enrich the depleted soil fertility and create the environment for 

entrepreneurship, there is need to find new ways of potato farming. Potato crop 

may be the next frontier to look at especially on the snack industries and potato 

powder production. Many counties in Kenya wish to enter this lucrative emerging 

industry market for potatoes and potato products. But to do so there is need to 

make a lot of improvements in the productivity and sustainability of the potato 

sector of the economy. If well taken care of, this can become a key to the 

improved sustainability and capacity to boost social and economic development 

of Kenya. In the last two years’ the maize production in the Kisii County in 

Kenya and other Counties has been affected by the soil diseases that have 
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rendered most of the farmers unable to sustain their families. The high 

population density has also made it difficult for the farmers to have enough 

space for maize production which is the main stable food in the county. This 

paper intends to present a summary review of factors that may lead to the 

utilization of the local techniques in the value chain adoption to help in the 

development of the county economy. This paper provides recommendations for 

action on the key area-production using modern methods, storage capacity and 

the importance of the opportunities created by the value chain. It will be of help 

to the decision makers at the county level and beyond, technical teams that may 

want to venture in the powdered production, potato growers and the processors 

who wants to venture into this business and the entrepreneurs who may want to 

take the advantage to the sector and come up with various ways of doing 

business out of the whole venture. Once harvested, potatoes can be used for a 

variety of purposes: as a fresh vegetable for cooking at home, as raw material 

for processing into food products, food ingredients, starch, as feed for animals 

and as seed tubers for growing the next season’s crop. Around the world, 

consumer demand is shifting from fresh tubers to processed products and ever 

greater quantities of potatoes are being processed to meet rising demand for 

convenience food and snacks. The major drivers behind this trend include: 

expanding urban populations of Kisii, Kenya and the world at large, 

diversification of diets, and lifestyles that leave less time for preparing the fresh 

product for consumption. Potato development and agricultural development in 

general requires empowerment of small farmers through improved access to 

production inputs, credit and markets. These guidelines present a compilation of 

potato management practices in the use in Kisii County and neighbouring Migori 

County including Homa Bay County that can help increase potato production and 

productivity. They can be refined to address conditions in specific locations. The 

paper provides indicators of sustainability, and highlights potential areas of 

improvement for potato development. 

 

35. Economic Efficiency and Adaptability to Climate Change at The Ntungamo 

Organic Pineapple Innovation Platform, Western Uganda: By. Kalibwani, R., 

Kakuru,M., Kamugisha, R., Twebaze, J., Sabiiti, M. Kugonza, I., Tenywa, M., Nyamwaro, S. 

Corresponding Author; Bishop Stuart University, Department of Agriculture and Agribusiness 

Climate variability and change is acknowledged as a major threat to agricultural 

production particularly among the rural poor.  Yet organic farming is a 

production system that sustains the health of soils, improves production 

efficiency, and has the potential to support adaptability of communities to 

climate change.   Located in the dry cattle corridor of western Uganda, the 

innovation platform that was established in 2009 has since registered several 

achievements such as farmers learning organic farming practices, organic 

certification, the use of solar dryers and linkages with urban and foreign 

markets. However, the impact of this intervention at farm level, and on 

adaptability to climate change, have not yet been established. This study 

investigates economic efficiency, as a proxy to adaptability to climate change, at 

the Ntungamo Organic Pineapple Innovation Platform in Western Uganda.  A 

stochastic production frontier is used to generate production and cost efficiency 
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scores as well as the factors influencing them.   A sample of 97 respondents in 

three farmer categories were found to have a modest mean production efficiency 

score of 0.54, with mean scores of 0.61, 0.53 for certified organic and 

conventional farmers both within the platform sub county respectively and 0.48 

for those outside. The factors found to positively influence production efficiency 

included sex of the household head, household size, organic certification, 

number of extension visits, market distance, income from animals and tree 

products.  The respondents were found on average to be cost inefficient with 

mean economic efficiency scores of 0.42, 0.44 and 0.45 for certified organic, 

conventional and non-platform farmers respectively. Cost efficiency is influenced 

by market distance, animal and tree product income.  The integration of 

livestock, tree planting with crop production in organic farming can result in 

improved economic efficiency through the organic product markets, and hence 

better adaptability to climate change. 


