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      Preface

    


    
       

    


    
      Since 2003 the National University of Rwanda (NUR) through its Research Directorate has been funding its staff to carry out research projects with funds from the Swedish International Development Agency (Sida). Two agreement phases 2003-2006 and 2007-2010 were funded. By September 2010, the NUR-Sida program had supported 24 research projects under the Research Commission research grants scheme. As the program second agreement funding phase was coming an end in December 2010, the Directorate of Research organised this conference where by all the 24 research grantees were invited present their research projects findings where they already exist so as to take stock of achievements.


       

    


    
      The conference was held at Gihindamuyaga, in Butare, Rwanda, from the 7th - 8th September 2010. The theme of the Conference was: “Results of all Research Projects Funded in 2007 to 2010 under NUR-SIDA Collaboration”. In total, 21 grantees were able to make presentations as follows: 2 in Agriculture, 5 in Arts, Media and Social Sciences, 1 in Conflict Management, 2 in Management, 1 in Law, 8 in Medicine and 2 in Basic Sciences. This book of proceedings contains the 11 extended abstracts; 10 presented works were already published in International Journals only their titles and authors are included in this book. Verdiana Grace Masanja is the current (and first) Director of the National University of Rwanda Directorate of Research since December 2007. She also coordinates university wide Research, Consultancy, and Doctoral and Master by Research Degrees. She is a Full Professor of Mathematics and a Gender Expert. Prof. Masanja is published widely in the area of Fluid Dynamics, Mathematical Modelling (pollution, oceanography, food security and control of diseases), Mathematics education, and gender issues. In case if you wish to get in touch with us our Address is: National University of Rwanda, Butare (main) Campus, University Avenue, B.P. 117, Huye (Butare), Rwanda. Telephone: +250788494984

    


    
      E-mail: vmasanja@nur.ac.rw

    

  


  
    
      and vmasanja@gmail.com

    

  


  
    
       

    


    
       

    


    
      Prof. Verdiana Grace Masanja

    


    
      Director,


      NUR Directorate of Research.

    


    
       

    



  


  
    
       

    


    
      Introduction

    


    
      Verdiana Grace Masanja

    


    
       


      This book focuses on a selection of research projects with a direct application aimed to address social economic problems of Rwanda. The Research Projects have been conducted by academic staff and students of the National University of Rwanda. These are among the 75 research projects funded by the Research Directorate of the National University of Rwanda for the period 2003 - 2013 under the collaboration with the Swedish International Development Agency (Sida).


       


      On 7th and 8th September 2010, twenty one research projects supported in the period 2007 – 2010 made presentations of their progress at a conference organised by the National University of Rwanda Research Directorate. This book contains extended abstracts of eleven research projects whose works had not been published at the time.


       


      The topics in this book cover a range of multidisciplinary themes such as Rural Energy Options for Sustainable Development, Wind Energy Characteristic in Rwanda, Farming systems with the aim to improve productivity, and innovative methods to improve the environmental protection through usage of indigenous tree species of Acacia tree.


       


      Other themes that were covered are on reading culture and Rwanda traditional dances, understanding of issues that resulted in the 1994 Genocide within the National University of Rwanda with the aim to inform the ongoing transformational processes, and health related research on prevalence of respiratory diseases in Huye District and the impact of culture on the spread and prevention of HIV and AIDS in the southern part of Rwanda.


       


      Findings from these researches have informed policy in Rwanda and all have resulted in scientific publications and International Conference presentations. Some of these research projects have been extended to theses at the level of master’s and doctorate.


      I take this opportunity to acknowledge profoundly the support extended to NUR by Sida in the area of research capacity building including research projects, short trainings in research methodology and academic writing, PhD training of NUR staff, establishing masters programs, supporting research infrastructure and equipments and supporting research dissemination.


       


      I also thank the NUR executive, for ensuring the improved research environment at NUR and my colleagues in the Research Directorate, Dr. Jean Marie Ntaganda, at that time he was the Deputy Director; Mr. Cyprien Mucyo Ntaganda, the Publications Attaché, Ms Alice Dukuize, the Administrative Assistance, Ms Violaine Akimana, the Secretary and two Internship students Ms betrice Byukusenge and Mr. Jean de Dieu Niyigaba for their tireless efforts to make the conference a success.

    



  


  
    
      Rural Energy Options for Sustainable Development: A Social Cost-Benefit Analysis

    


    
       


      M.S.A. Baig & Samuel Mutarindwa –Deparment of Management

    


    
      Birasa Nyamulinda - Department of Economics

    


    
       

    


    
      Many studies contend that energy is paramount for development. Importantly the role of energy on rural economic development is unarguable. This research was designed to study options of energy used in rural areas in Rwanda and their implications on sustainable development. The social cost-benefit analysis was used to determine this. Rural energy and electrification form an integral part of Rwanda’s overall rural transformation and poverty reduction strategy. Given the fact that more than 98.4% of energy for cooking has continued to be drawn from vegetal sources, there is no doubt that the environment is being threatened. Rural electrification level of Rwanda is as low as 1%, generally per capita electric energy consumption in Rwanda is as low as 30 KWh/annum/person, (UNIDO, 2007).

    


    
      This study had four major objectives: To establish the rural energy requirements of Rwanda within the precincts of the long term goals defined in Vision 2020, Vision Umurenge, EDPRS2008-2012, and MDGs; to identify the rural energy options for Rwanda within the outlook of sustainable development; to make comparative assessment of the identified rural energy options by applying social cost-benefit analytical framework and to offer recommendations for implementation of the rural energy schemes towards the sustainable development of Rwanda.


      To conduct this study a sample size of 600 households was selected from seven districts chosen purposely after consultation with provincial authorities. Respondents were selected from rural sectors basing on the energy used. Questionnaire was used as the tool to collect primary information from the respondents. The main energy source considered during the study was: biogas, main electricity grid, solar, biomass, and others. The SPSS was used for data analysis. In order to show the cost and benefits of each energy use, the system thinking approach was used. This is the simple mode of analysis which shows how energy is linked to socio-economic change of respondents and community in general. The concept is used to understand the causal relationships and feedbacks of a problem.

    


    
      Our research findings demonstrated that the consistent barriers of rural renewable energy in Rwanda are associated with initial cost. We recommended government and other development partners to scale-up the implementation of renewable energy supply to reach as many people as in rural areas. This will partly support other undergoing development policies like Universal Primary Education, and rural industrialization.

    


    
      Methods

    


    
      The sample size was 600 households selected from seven districts chosen purposely after consultation with provincial authorities. Respondents were selected from rural sectors basing on the energy used. Questionnaire was used as the tool to collect primary information from the respondents. The main energy source considered during the study was: Biogas, Main grid, solar, biomass, and others. The SPSS was used for data analysis. In order to show the cost and benefits of each energy use, the system thinking approach was used. This is the simple mode of analysis which shows how energy is linked to socio-economic change of respondents and community in general. The concept is used to understand the causal relationships and feedbacks of a problem. Arguably, the information gathered from the respondents was vital to determining the costs and benefits of each energy at household level and community in general. Some of the costs or benefits were not quantifiable and thus, it was difficult to determine their monetary values, hence, this system enabled the use of inter-linked variables to assess the socio-economic costs-benefits of energy in Rwanda rural areas.

    


    
      Results and Discussion

    


    
      It was discovered during the study that, in the rural sectors surveyed the major occupation is agriculture. Apart from respondents who are employed by the local governments or in few private activities in sectors visited, the major occupations identified are agriculture, business, and carpentry. There are other people involved in pot making, welding, and etcetra as their major income generating activities.

    


    
      Lack of adequate energy source was identified as the major setback to the enhancement and development of income generating activities. For example rural farmers visited during the survey expressed enormous loss caused by lack of reliable energy to store their agricultural products which are perishable and sometimes forced to sell them at a throw away prices or getting rid of them by supplying to their neighbors freely. Indeed, recent studies show that, rural electrification or provision of cheaper and reliable energy is the milestone for the development of the rural area as well as reducing imbalances between regions. Hence the supply of viable energy to rural areas is the cornerstone to enhancing its sustainable development through reducing difficulties faced by people especially women and children, and strains on environment.

    


    
      Electricity is also used to operate various rural household appliances such as television sets, radios, iron, cell phones battery recharging, etc. Thus, it was imperative to know the type of appliances owned by the household and their mode of recharging. It was found that only 36% of respondents own radio and mobile phones. The sectors of Kabarondo and Gishyita are leading in the number of people with two devices with 55% and 51% respectively.

    


    
      Figure I: Example of Mode of recharging mobile phones in rural areas
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      Source: Field study, 2009

    


    
      The sector of Rwaniro has the highest percentage of respondents with radio with 62%, and the sector of Kirehe has the highest of people who owns mobile phone with 83% of respondents. Generally there are few respondents who own televisions set, it is rather found in bar and it used to attract customers. The few respondents owning TV acknowledged the importance of the device and hailed for the programs enjoyed including sports, entertainment, development programs, etc. They expressed that neighbors normally flood in their houses especially at the time of news, special events, to watch TV.


      The majority of respondents 68% in Bushoki, 57% in Kirehe, 52% in Kigoma recharge their mobile phones at their neighbors, and it is followed by the group of people who recharges at their places of work, bar/restaurant, and at the specialized people in the trading centers. Interestingly, people at the trading centers were doing it as an income generating activities whereby the mobile phone owner pays 100 Frw to get full battery recharged. Additionally, to recharge in the bar/restaurant an individual was supposed to buy something to drink which will keep him/her for a time waiting the device to get full. This system has two major impacts in rural areas: first is that an individual owning a mobile will have to spend time and money to recharge the battery either sitting in the bar or neighboring family until it is recharged. In most cases when the person fails to get money to recharge, the mobile phone will be off; thus affecting the communication. Second, the specialized people at the trading centers are generating considerable amount of money when people recharges their mobile phones. Nevertheless, this represents the hardship that people in rural areas faces due to lack of viable energy to facilitate their communication.


      It was noted that despite the importance attached on electrical devices like radio, TV and cell phones people in rural areas are not able to buy them due to low income (poverty) and lack of energy. Some of these devices (TV and Cell phones) strictly need electricity to function, to operate radio for example owners without electricity buy dry cell, but as they expressed sometimes they are not able to operate radio because they cannot afford dry cell throughout. However, for reaching the final information users in rural areas today, radio is the most powerful and cost-effective medium. Thus, the low use of radio would impede the rate of communication and delivery of message to many people especially in rural areas.
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