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1. Title page 

1.
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7.  Award funds requested of HED:       $1,100,000
 
(not to exceed $1,100,000)

8.  Cost sharing from the U.S. institutional partner(s): $   73,200
(Percentage of Award: __6.7%______)
9.   Cost sharing from African institutional partner(s): $   578,388
(Percentage of Award: ___52.6%____)
10.   Cost sharing from other partner(s): $   1,116,400
(Percentage of Award: ___101.5%___)
11. Total cost sharing from all partner(s): $ _1,767,988______ (Percentage of Award: _160.7%__)

12.
Total cost of partnership activity: $_____2,867,988_________ 

13.
One sentence description of partnership: The Nano-Power Africa Project (NPA) seeks to create self-sustainable, technical and scientific MS and PhD programs in sub-Saharan Africa through a research effort that develops low-cost, indigenously produced photovoltaic devices based on nanomaterials that can be manufactured in the challenging business environments of sub-Saharan Africa following an entrepreneurial approach.
14. Please list any other U.S. federal agencies where you have submitted this particular application or any similar/overlapping application for funding. Also, if this application is a component of a larger project that has been funded or for which funds are being sought, please explain (please use separate sheet).

U. S. National Science Foundation

U. S. Air Force Office of Scientific Research

U. S. Department of Energy, Basic Energy Sciences
The Nano-Power Africa Project (NPA) seeks to create self-sustainable, technical and scientific MS and PhD programs in sub-Saharan Africa through a research effort that develops low-cost, indigenously produced photovoltaic devices based on nanomaterials that can be manufactured in the challenging business environments of sub-Saharan Africa.
US National Science Foundation:  Beaucage and Britton plan to resubmit a proposal with the U.S. NSF that is symbiotic to the HED project.  The NSF proposal is pending in the Materials World Network Program under Dr. Daniele Finotello, Program Director, Office of Special Programs Division of Materials Research, National Science Foundation.  Beaucage and Britton discussed the NPA project with Finotello during Britton’s visit to the U.S. at the end of February.  The NSF proposal focuses on fundamental scientific challenges in nanoparticle formation and growth in flames as well as their adaption to solar cells and printed electronics.  We plan to submit other proposals to NSF dealing with scientific aspects of the proposed work.  The advantage of the Materials World Network program is that it supports both U.S. and foreign researchers in a collaborative project with South Africa as a target country for the program.  The project goals are inline with several goals and directives of the National Science Foundation, particularly in the development of young scientists exposure to the international research environment.  The NSF program will include support of travel and participation of undergraduate students and high school teachers in the program.  These students and teachers may become involved in installation of solar panel systems with SLA for instance, or may work at UCT or the other campuses involved in the NPA program.  
US Department of Energy (DOE):  The DOE is heavily involved in NPA.  Representatives of Argonne National Laboratory and Oak Ridge National Laboratory have participated in the planning meetings for the project and two DOE representatives will participate in the Advisory Board, Gabrielle Long, Associate Director, Argonne National Laboratory and, Ian Anderson, Associate Director, Oak Ridge National Laboratory.  While the Department of Energy does not have a primary role in international relations, the NPA program goals are consistent with DOE initiatives for development of renewable resources in the U.S. and abroad.  Interaction with NPA by the DOE Labs is seen as an educational outreach program.  DOE is also interested in external users for their user facilities such as the neutron and X-ray scattering facilities and the nanomaterials labs at Oak Ridge and Argonne.  Direct funding from DOE may also be possible for this project from the Basic Energy Sciences Program.  This funding would be directed towards scientific aspects of the project similar to the requested NSF funding.  DOE funds could be used to support South African and other African researchers directly. 
US Air Force:  The Air Force Windows on Science and Windows on the World programs fund interactions between Air Force scientists and African scientists that could be part of the NPA project.  Members of the NPA team met with Air Force scientists at the Air Force Materials Directorate, Air Force Research Lab, Dayton Ohio.  NPA is currently in the final stages of negotiation with the Air Force Office of Scientific Research (AFOSR) African Materials Initiative that focuses on materials, energy, and nanotechnology.  The NPA team met with Deanna Won who is one of two Program Managers for the African Materials Initiative and a white paper has been approved related to the NPA project.  The other program manager, Chief Wynn Sanders, of the European Office of Aerospace R & D will visited Cape Town in April to discuss funding the scientific and development aspects of the project with the Cape Town team.  Wynn has verbally agreed to be a member of the Advisory Board for the NPA project.  There is extensive synergistic overlap between the interests of the U.S. Air Force and the NPA project and there are a number of areas of potential and likely interaction including exchange of personnel with the Wright Materials Directorate (30 miles from Cincinnati) and direct funding through the African Materials Initiative. 
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2. Table of Contents
3. Executive Summary
Executive Summary (not to exceed 3 typed, double-spaced pages, 12-point font, 1-inch margins). The executive summary should contain a summary of the narrative, workplan and budget.

The Nano-Power Africa Project (NPA) seeks to create self-sustainable, technical and scientific MS and PhD programs in sub-Saharan Africa through a research effort that develops low-cost, indigenously produced photovoltaic devices based on nanomaterials that can be manufactured in the challenging business environments of sub-Saharan Africa.  The project is based on a two-hub model with the University of Cincinnati and the University of Cape Town serving as U.S. and African coordinators. NPA will initiate graduate degree granting and entrepreneurial centers at second-generation campuses, initially at Haramaya University in Ethiopia and Kigali Institute of Technology in Rwanda. Future campuses will be selected in a competitive process based on contacts with local USAID missions, technical criteria and on the potential for participating in entrepreneurial activities. Low cost solar panel production startup facilities can be developed from the photovoltaic technology.  The project will collaborate with U.S. based NGO’s such as Solar Light for Africa, that currently import solar panels from the U.S. and China for use in African villages.  The project plans to develop interactions with African business development experts from UCLA’s Anderson School of Management who will participate in annual workshops with technical and education experts. Anderson may also provide other educational content and consulting.  
Nano-power Africa (NPA) will strengthen the capacity of African higher education institutions in science and technology and increase the engagement of U.S. higher education and government research labs in Africa. NPA seeks to make Africa a “destination” for science and engineering researchers.  The project will develop a new entrepreneurial model for MS and PhD Science and Engineering education that will produce local opportunities and long-term funding for self-sufficient academic programs that act as catalysts for economic development aimed at local markets. The success of this program promises to present a new paradigm for financial and academic success for young scientists and engineers when considering career paths in Africa.

The partnership will achieve these goals through a focused project aimed at the scientific and technological development of inexpensive and indigenously produced solar cells on flexible substrates for use in isolated and impoverished regions of sub-Saharan Africa where off-grid power is a vital need. These devices will produce sufficient electricity to provide energy for lighting, heating, cooking, recharging electronic devices and refrigeration at a cost that can be supported by local economic situations. Nanomaterials lie at the center of new solar technology, and a fundamental understanding of the relationship between nanostructure and electronic properties is a focus of the research arm of NPA. The project will leverage knowledge gained in African research towards solving technical problems in the application of nanomaterials to provide off-grid power at a low cost using technologies that will be implemented in the African host countries. Scientists and engineers will be trained to take advantage of their knowledge to develop entrepreneurial endeavors in their home countries.

NPA will use a two-hub model taking advantage of expertise and ties to second-generation universities at the University of Cape Town (UCT) and leveraging expertise and the U.S. based research and corporate network at the University of Cincinnati (UC).  Faculty at UCT, in close collaboration with UC faculty, will train faculty to build independent and self-sustaining academic programs through curriculum development, net-based teaching, entrepreneurial training and exposure to cutting-edge scientific research aimed at providing viable energy sources for off-grid power in Africa.  Faculty at UCT and UC, as well as researchers at U.S. national laboratories and from U.S. industry will assist young faculty and potential faculty in developing a scientific basis for growth of their educational and entrepreneurial programs. NPA will initially work with two partners in Ethiopia and Rwanda, and select further second generation campuses through a competitive proposal process based on interaction with local USAID missions and scientific and entrepreneurial potential as determined by the Advisory Board and the Executive Council made up of the 3 PI’s and the national lab and industrial representatives. The African education programs at the second-generation universities will become self-sustaining as the centers mature and develop capabilities to engineer and market the results of their scientific research.  

NPA will build on the strength of the South African economic and scientific infrastructure as a model for sustainable growth of higher education in other African countries.  In the US, the University of Cincinnati will serve as a hub to link program participants with unique research facilities at the University as well as at Argonne National Laboratory and Oak Ridge National Laboratory that are both within driving distance of Cincinnati.  The project involves a partnership with a Cincinnati based plastic-film processing company for the development of reel-to-reel technology for solar cell production as well as with two Cincinnati-based pigment companies one of which manufactures conducting inks for solar and other devices, while the other is interested in magnetic nanoparticles for other technical applications.  We are currently negotiating funding from the Air Force Office of Scientific Research (AFOSR) for research aspects of the project involving printed electronics and we have a proposal pending with the National Science Foundation through the Materials World Network program for scientific research into the electrical nature of nano-scale aggregates that are important to development of photovoltaic devices and other low-cost electronic devices. Both of these projects will complement the NPA project. We are also involved in discussions with P&G and ExxonMobil concerning collaboration in the project.  The project will leverage an existing market for solar panels in Africa driven by several NGO’s including Solar Light for Africa who may be the first customers for African solar panels.  A representative of SLA will be on the Advisory Board for NPA helping to ensure that research targets the correct market.  The project will also seek to involve the Anderson School of Management at UCLA in presenting a workshop on the development of startup companies in sub-Saharan Africa at the annual NPA workshop.  Further interaction with the UCLA group is expected, especially in Ethiopia, where both HED projects have a presence.  The NPA project parallels interests of USAID in South Africa in development of higher education and has strong overlap with USAID interests in the development of small businesses for local and export markets.  We plan to pursue direct collaboration with the USAID mission in South Africa, Rwanda and Ethiopia as the business development aspects of the project unfold.  Cathy Moore, Deputy Mission Director of USAID for Southern Africa has agreed to serve on the Advisory Board.
The goals of NPA are parallel and complementary to the goals of its stakeholders.  The USAID mission in Southern Africa has as some of its primary directives economic development and education.  NPA offers a unique complementary combination of education and development that offers to raise the level of both higher education and the economic production while contributing to a resolution to the energy problem and improving the standard of living.  NPA also parallels both the strategic goals of the South African National Development Strategy as well as the targeted goals of the University of Cape Town.  Energy production is one of the two greatest hurdles to development in South Africa.  The development of nanotechnology to provide local solutions to the energy crisis in NPA is in keeping with the development plans of the Republic of South Africa.  The University of Cape Town has a long-term goal to be the hub of Higher Education in a increasingly unified continental Africa.  The hub and second-generation university approach of this project is aligned with this goal and the University of Cape Town’s long term plans.  The University of Cincinnati’s long-term goals are also parallel with the goals of NPA including the development of energy as an education and research center of excellence, and continued enhancement of interactions with national laboratories and corporations.  The corporate associates in the NPA project have generally narrower focus goals pertaining to the technological and commercial developments of the project.  Participation of these corporations follows their targeted areas of commercial interest.  Federal funding agencies such as the U.S. Air Force and the U.S. National Science Foundation are interested in developing international interactions that can lead to the advancement of science and technology, which are consistent with the goals of this project.  Both NSF and AFOSR have programs that involve international research interactions in Africa.  The Millennium Development Goals of the World Bank include environmental sustainability and sustainable development as well as creating a global partnership for development.  The NPA project offers a complementary approach to alleviating some of the issues involved in the Millennium Development goals through sustainable development of higher education and small business aimed at local markets.

The project will be coordinated and operated by the Board of Directors composed of the three PI’s and the main contributors to project functions.  The project will be monitored and assessed primarily by an Advisory Board.  The Advisory Board has high-ranking representatives from the two hub universities as well as administrative representatives of the major stakeholders: USAID; Oak Ridge National Laboratory; Argonne National Laboratory; corporate sponsors and NGO’s.  The advisory board members reflect the main sectors that the project will impact: 1) Higher education; 2) Scientific and technical research and development; 3) Entrepreneurial economic growth (private sector capacity building and sustainable growth); 4) Ecological sustainability and renewable energy; and 5) Quality of life in sub-Saharan Africa.  The project will prepare quarterly progress reports as well as an Annual Report that will be assessed by the Board when it convenes for the Annual Meeting and Workshop.  The quarterly and annual reports will include quantification of progress in terms of publications and degrees granted as well as current enrollment and progress towards the entrepreneurial goals.  NPA will keep careful track of program graduates in order to assess the retention of program participants in sub-Saharan Africa and their career success.  The Annual Report will assess the cost effectiveness of the program activities.

Narrative (not to exceed 20 typed, double-spaced pages, 12-point font, 1-inch margins). The 20-page narrative must describe the background, Work Description, Work Plan and illustrative Monitoring and Reporting plan for the partnership, including a plan for the baseline assessment, that shows how progress and results will be communicated and reported to USAID through HED.

4. Background/ Context
An Overview of the Partnership
[image: image1.wmf]
Figure 2.1.  Partnership members meeting at University of Cape Town, December 2009.  Top to bottom Left to Right Girma Goro Gonfa KIT, Schadrack Nsengiyumva HU, Emmanuel Jonas UCT/Nigeria, Jan Ilavsky, ANL, Greg Smith ORNL, David Britton UCT, Margit Härting UCT, Greg Beaucage UC.

2.1 Project Partners

The Nano-Power Africa Project is a partnership between the University of Cincinnati (UC) and the University of Cape Town (UCT).  Cincinnati brings working relationships with two National Laboratories, Oak Ridge (ORNL) and Argonne (ANL) National Laboratories and a number of commercial collaborators with interest in photovoltaic’s and printed electronics, Eclipse Film Technologies, Sun Chemicals and Collins Ink.  Cape Town serves as the African hub with strong links to many universities in sub-Saharan Africa.  The project will select second-generation universities for participation based on a competitive proposal process judged by the second-generation candidate’s contact with local USAID missions, and their scientific and entrepreneurial potential as judged by the Advisory Board and by the Board of Directors. In the initial stages of this project Haramaya University in Ethiopia, and the Kigali Institute of Education (KIE) in Rwanda will be the participating second-generation universities.  UCT also has close ties with the National Centre for Nanostructured Materials (NCNSM) in Pretoria that is mandated to support R&D capacity in South Africa.  The partners for the first five years of the project are listed below.  Curricula Vitae for the partners are given in Appendix A.

List of Project Partners
Board of Directors
Dr. Gregory Beaucage

Professor of Chemical and Materials Engineering

University of Cincinnati

Cincinnati OH 45221-0012

beaucag@uc.edu
513 556 3063

Dr. David T. Britton

Professor of Physics

University of Cape Town

Cape Town, South Africa

David.Britton@uct.ac.za
+27-21 650 3327

Dr. Margit Härting

Professor of Physics

University of Cape Town

Cape Town, South Africa

Margit.Harting@uct.ac.za
+27-21 650 3320


Dr. Jan Ilavsky

Senior Scientist

Advanced Photon Source

Argonne National Laboratories

Argonne Il

ilavsky@aps.anl.gov
630 252-0866

Dr. Gregory S. Smith

Group Leader

Low-Q Scattering Group

Oak Ridge National Laboratory

Oak Ridge, TN

smithgs1@ornl.gov
Dr. Ryan Breese, President

Eclipse Film Technologies

4434 Muhlhauser Road

Hamilton Ohio 45011

513 942-2900

rbreese@eclipsefilmtech.com

Initial Second-Generation Partners/Institutions
Dr. Girma Goro Gonfa, Lecturer

Haramaya University

Department of Physics

P.O. Box 138

Dire Dawa, Ethiopia

girmag@gmail.com


Dr. Schadrack Nsengiyumva, Lecturer

Kigali Institute of Education

Department of Physics

P.O. Box 5039

Kigali, Rwanda

schadnse@hotmail.com

Dr. Evariste Minani, Lecturer

Kigali Institute of Education

Department of Physics

P.O. Box 5039

Kigali, Rwanda

Eminani@yahoo.fr

The proposed partnership offers several unique advantages: 

1) A partnership between the University of Cincinnati and the University of Cape Town is ideal for the proposed work because a nascent collaborative relationship already exists between the two universities with several papers already in preparation dealing with production of silicon based photovoltaic cells and characterization of nanomaterials using advanced technologies at U.S. national user facilities. Beaucage served as external examiner for a Nigerian masters student under Britton and Härting, Emmanuel Ohieku Jonah. Emmanuel is now a PhD candidate and plans to teach in his native Nigeria on completion of his degree at Cape Town.

2) Since 2003 UCT has maintained its position as the highest ranked South African and African university in the Academic Ranking of World Universities (ARWU) conducted annually by the Institute of Higher Education at Shanghai Jiao Tong University. In every year since 2007 UCT has been the only African university to make it into the top 200 of the Times Higher Education Supplement (THES) World University Rankings conducted each year by the London-based newspaper The Times Higher Education Supplement and study-abroad specialists Quacquarelli Symonds. UCT is one of only four universities from the developing world in the list of top 200 universities.

The University of Cape Town is one of the most highly regarded institutions of higher learning in Africa and serves as a center for training as well as research for all of Africa. The use of such a center allows a small investment in this partnership to have a great impact across a wide spectrum of locations in Africa. As the junior scientists, currently based at the center, return to their home institutions in countries such as Rwanda, Ethiopia and Nigeria, they will take with them not only research experience and expertise, but also valuable networks. They will in turn serve as mentors and role models to the next generation of students. Furthermore, taking advantage of this center will allow resources and work to be distributed in the most efficient fashion allowing centralization of the essential technical aspects of the project as well as direct access to dispersion of the technology and field-testing at universities in other countries.

3) Prof. Beaucage at the University of Cincinnati has a broad range of industrial and national laboratory contacts who can be used in the project to open exposure of African researchers to centralized user facilities in the U.S. including facilities at Argonne National Laboratories in Chicago, at Oak Ridge National Laboratories in Oak Ridge, TN, both of which are about 4 hours by car from Cincinnati, and at the Air Force Research Laboratory in Dayton, OH, about 40 minutes from Cincinnati.

Beaucage has expertise in developing internationally recognized web-based courses.  The College of Engineering at the University of Cincinnati has initiated a program and Center for Excellence in Energy Engineering that will emphasize solar and other alternative technologies. Prof. Beaucage as a member of this new program and will be developing related curricula that will be added to his suite of web-based courses.  

4) The proposed work will focus on the development of both fundamental physics and materials science research aimed at simulation and modeling of nanoparticles as well as targeting development of a practical system with commercial development of an African solar cell for low cost and robust local solar power devices for heating, cooking and lighting uses. The project seeks to improve on an existing technology with high solar conversion efficiency through technical and scientific study and targeted development for uses in sub-Saharan Africa.

5) The project seeks to leverage expertise in modeling and printing of nanostructured materials at UCT, expertise in characterization and synthesis of nanostructures at Cincinnati, and expertise in processing at Eclipse Film Technology with regional needs for localized generation of electricity, local resources that highlight the advantage of solar power, local and global industrial support, and closer interactions with developed centers for scientific advancement in the U.S.

6)  NPA will collaborate with existing NGOs, such as Solar Light for Africa (SLA), operating in Rwanda, Ethiopia and several other Sub-Sahara African countries for the installation of solar power in remote locations that do not currently have access to electric power.  SLA’s experience with off-grid power installation in Africa will be used to guide the research and development efforts.  SLA’s director, Carol Hathaway, will be a member of the Advisory Board for the project.

4.1. Context
· Institutional Situation Analysis / Needs Assessment

Education Sector: Goals and Baseline.
Students in higher education institutions in Africa have a right to be taught by experts. Currently this is not the case for the second-generation institutions in this NPA project, Table 3.1. A long-term goal is therefore that all faculty in higher education (university level) should have experience in scientific research demonstrated by their holding a doctorate qualification or the equivalent experience.
Table 3.1.  Qualifications (2009) of Faculty of Sciences, Haramaya University, Ethiopia.

[image: image2.wmf]
In the immediate to short term, all senior faculty should hold doctorates and all junior faculty masters by research. This is the de facto standard at UCT for example. The Kigali Institute of Education (KIE) is meeting these requirements by a government program to send faculty abroad and through importing foreign contract lecturers. Haramaya University (HU) is currently not meeting these requirements, Table 3.1.
Universities should have the capacity – in terms of infrastructure and skills – to award their own postgraduate degrees. Neither of the second-generation institutions, neither HU nor KIE, have awarded a PhD in the last five years. Girma Goro Gonfa, at Haramaya University, has recently been instrumental in setting up a taught masters program in physics that was launched in October 2009. This is still poorly resourced by international standards, Figure 3.1. 

All programs should be relevant to local needs, including national imperatives and strategies, and sensitive to local culture and traditions. We cannot simply import a U.S. or S.A. model and curriculum, which often occurs in third world universities. Similarly all material has to have its focus on the other sector goals of this project. The use of internet-based resources and on-line publishing will help in the adaptation of study material.

Faculty at degree awarding institutions should be active in research and their knowledge up-to-date in their field. In the long term they should be contributing actively to this body of knowledge. All degrees awarded should be comparable to international norms – in terms of both outcomes and the learning experience – students need hands-on experience. Graduating students should have the same opportunities as graduates in other part of the world.

Enough fully trained graduates at all levels should be produced to allow sustainable growth in the regional/national education sector. Low attrition should be achieved because of the quality of the experience and opportunities in Science and Technology – not because there are no other job opportunities. Both Rwanda and Ethiopia are rapidly expanding their HE sector (31 public universities in Ethiopia, new institutions like KIE in Rwanda). If the necessary capacity is not found, the bubble will burst.

Secondary and Primary education needs qualified teaches. All science teachers should have a tertiary qualification and have been exposed to real science at some stage of their tertiary education. This does not necessarily mean having performed research or having a post-graduate qualification, but it is essential that during their undergraduate education, these students have the opportunity to use scientific equipment, perform analysis, have access to the popular science literature AND INTERACT WITH PRACTISING SCIENTISTS. In this respect, the KIE model, with dual degree programs in science and science education with (eventually) all faculty holding higher qualifications and active in research, is worth investigating.  

[image: image3.wmf]
Figure 3.1 Physics Lab I, Haramaya University, Ethiopia.
Science and Technology Sector: Goals and Baseline.

At present only three universities on the African continent are ranked in the top 500 according to the Academic Ranking of World Universities (http://www.arwu.org). All three of these are in South Africa, with the University of Cape Town being the highest ranked. With a relative point score of 15.75, compared to 100 for the top university, in 2009 UCT achieved a respectable position of 219th best university for research in the world. Using more general criteria, including undergraduate education and other subject areas, the Times Higher Education Supplement rankings placed UCT at 146th in the world. No other African university is ranked in the top 200 according to this list. While the methodologies of both lists are often called into question, it is obvious that there is a clear need to improve the research capacity and international recognition of higher education institutions in sub-Saharan Africa. (In the north of the continent, the University of Cairo, consistently hovers around the 500th position in the ARWU rankings). 

A more detailed picture can be obtained through a comparison of the research outputs and doctoral graduations at the different universities. At first sight, such a comparison is equally discouraging. In the five-year period to 2010, neither Haramaya University nor Kigali Institute of Education graduated a single PhD student, whereas the two investigators at the University of Cape Town have produced a total of 6 PhD graduates. Similarly, the University of Cape Town published a total of 6,301 scientific papers listed by the Institute of Scientific Information, compared to 137 by Haramaya University and 7 by the Kigali Institute of Education. 

However, these figures do not give a realistic picture of the potential of the scientists at these institutions and others in Africa. Three of the six PhD graduates from the research group at the University of Cape Town are faculty members at Haramaya University and Kigali Institute of Education, and two others are Nigerian citizens. Of the 7 papers published by KIE, five have been published in collaboration with UCT on work related to this project. This story is repeated throughout the continent, with gifted young scientists qualifying abroad, and those who return becoming rapidly frustrated. The limiting factor is not the ability, or even the motivation, of the African scientists, but a lack of opportunity and infrastructural capacity.

An important goal of the Nano-Power Africa initiative is therefore to improve the opportunities for productive, and satisfying, socially and economically relevant research, through a coordinated science-driven project. A key aspect of this will be the procurement of robust, easily manageable, research equipment to enable the development of on-site research programs. These will be complemented with, an all important, access to more advanced state-of-the art techniques at both of the two hubs, and at major international facilities such as the Advanced Photon Source. 

Through supportive mentoring, the young scientists based at these institutions will be encouraged to find their place in the international science community through presentation at conferences, workshops, and continued participation in international collaborations. At all times the quality of the research outputs needs to be emphasized, and submission of publications to reputable peer-reviewed journals by the African scientists will be promoted actively. The long-term goal, must be the achievement of ARWU ranking by at least one university in each African country.
Entrepreneurial Economic Growth Sector: Goals and Baseline
Since the transition to democracy in 1994, South Africa has developed a strong culture of entrepreneurship. However this has mainly occurred in the information technology sectors, because of the shorter lead times and lower resources needed for the innovation phase. Nevertheless, innovation has also been actively supported through government initiatives in other areas of science and technology, particularly the biological and health sciences. In the private sector, the Cape Town region, now referred to as the Silicon Cape, is very active for high technology business development. 5 of the 6 South African technology venture capital funds are based in Cape Town. To the best of our knowledge, similar opportunities do not currently exist in Rwanda and Ethiopia.

In all developing countries, including South Africa, there is a well-documented innovation chasm, which breaks the chain between applied research and product development. In South Africa, in common with other countries such as India and Brazil, there have been many government strategies introduced in various sectors, such as the National Nanotechnology Strategy or the Advanced Manufacturing Technology Strategy to close this gap. In the experience of the Cape Town researchers, such top-down approaches do not work effectively. For innovation, the main problem is not the availability of funds – with the right technology financing can always be found for business development. The missing factors are once again human capacity and the necessary infrastructure. To become entrepreneurial innovators, scientists need to be trained to
· See the potential of their work in the bigger picture

· Consider applications and how the process can be scaled up

· Communicate their work and ideas

· Work in a team

· Sell the idea to investors 

· Set-up and manage a team of real people from different cultural, social and economic backgrounds

· Set-up and run a business

· Never give up

None of these skills are intrinsically instinctive, and all can be learned through training courses, on-line material and practical experience. However, it does require a change in attitude from both the academic culture and from many traditional cultures. 

Even with the development of a new mind-set, taking a business out of a university requires a supportive environment and infrastructure. In particular both institutional support, in terms of technology-transfer professionals, to handle the mechanistic processes, and clear government legislation are essential prerequisites. However, most of the specific activities, such as patent searching, patent specification handling, finding appropriate partners, writing business plans, making presentation, and negotiating contracts, have to be driven by the entrepreneur. Nano-Power Africa presents an ideal opportunity to develop this skills base through the development and eventual commercialization of an indigenous novel technology for solar power, which is aligned to the needs of the local community.

Encouraging women to be part of this entrepreneurial model for scientific research is of vital importance given the historically low numbers of women involved in the sciences.  In many cases in South Africa it has been women who have first broken the traditional mold and developed entrepreneurial enterprises.  
Ecological Sustainability Sector:  Goals and Baseline
The goals in the Ecological Sustainability Sector relate specifically to the technology being developed – solar power for small to medium scale installations and off-grid power.  Africa has become a continent of contrasts.  Africa is the fastest growing mobile phone market in the world.  In Kenya for example, only 200,000 households have grid electricity while there are more than 10 million cell-phone subscribers.  Rwanda has recently been in the news for the One Laptop per Child project.  The Rwandan government has purchased 100,000 XO laptop computers, but the vast majority of the population lives with no access to grid power so recharging these laptops is already a major issue.  Even in areas where grid power is available, such as Addis Ababa in Ethiopia, power is often lost for days at a time.  When society is run from cell phones, the loss of grid power leads to mayhem as connectivity fades with battery life.  Emmanuel Jonah, a PhD student at UCT, describes nighttime in Lagos Nigeria as the continual din of gas generators trying to power modern life in the absence of a reliable grid.  In some parts of Nigeria, and South Africa for that matter, the grid power-line can be overhead but the people below have no access and if they did have access the power is not affordable since it is based on dwindling supplies of fossil fuel.  

Locally produced solar and other forms of renewable energy offer a cheap, clean and reliable alternative to grid power with no transmission loss and virtually no greenhouse gas production.  The technology for cheap solar power, to a large extent, already exists.  Technologies using inexpensive semi-conducting powders that are sprayed on to plastic sheet with an electrolyte can be produced in Africa at a low cost.  While these technologies may not have a large market in Europe or the U.S. where cheap grid power subsidized by national infrastructure easily displaces these low cost, environmentally benign alternatives, in Africa the market logistics are completely different.  Africa may be the optimal local for introduction of mass produced solar electricity.  Widely dispersed rural populations in countries like Ethiopia, Figure 3.2, make grid electrification impossible. Even having power for a few hours a day can have major impacts on deforestation and fire risks and can improve the quality of life.  Solar Light for Africa has a story of how one solar powered light bulb, that they installed in a chicken coop, could double the egg productivity for a Tanzanian woman allowing her to expand her farm and climb out of poverty.  

The long-term goal for NPA is clearly defined to be production of inexpensive, indigenously produced, reliable solar panels for use in a variety of conditions found in sub-Saharan Africa. 
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Figure 3.2.  The widely dispersed population in rural Ethiopia makes grid electrification impossible.

Quality of Life Sector: Goals and Baseline.
Much of what we take as symbols of advanced society involves the use of electrical power.  From computers, to cell phones, to the ability to control our indoor environment, to read at night, to keep food fresh are governed by access to grid power.  For people with no access to grid power life is difficult and at times dangerous especially for women.  The goal of improving the quality of life for sub-Saharan Africans will be met if the goal of an economically viable method to produce solar panels using indigenous production is met.

· Relationship to National Strategies & Development Impact

South African National Research and Development Strategy: In December of 2009 the NPA team met with Derek Hanekom, the Deputy Minister of Science & Technology for South Africa and with J. (J. J.) Molapisi, the Director of Emerging Research Areas and Head of the Nanotechnology Initiative, to discuss the relationship between the proposed NPA project and the long term scientific and higher education goals of South Africa. The reception to the NPA project was extremely encouraging.  The NPA goals parallel the goals of the South African Administration in leveraging expertise in South Africa to enhance economic development.  The project also fits in with the South African energy equation for clean, renewable energy and in plans to develop off-grid power in an affordable way.  The Deputy Minister expressed interest in fleshing out the potential for interaction and funding with the Director of Emerging Research Areas, J. J. Molapisi.
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Figure 5.3.  Meeting between Derek Hanekom, Deputy Minister of Science & Technology (center right), Joseph J. (J.J.) Molapisi, Director : Emerging Research Areas (far right), and the NPA team in Johannesburg RSA December 10, 2009.

National Centre for Nanostructured Materials (NCNSM): The NCNSM is a Center within the Council for Scientific and Industrial Research (CSIR). http://www.csir.co.za/nano/  The Council for Scientific and Industrial Research (CSIR) in South Africa is one of the leading scientific and technology research, development and implementation organizations in Africa. It undertakes directed research and development for socio-economic growth.  The national center is mandated to support university led research in the nanosciences and to provide access to facilities. In December the NPA team met and discussed interactions with Manfred Scriba, a senior researcher and project leader of the silicon nanoparticle synthesis research group which focuses on the synthesis of doped silicon nanoparticles and the design and development of a multipurpose chemical vapor deposition system.  Scriba has close ties to Britton and Härting since he is a PhD graduate of their group at UCT.  Close interactions with NCNSM are planned for the project. 
South African Nanotechnology Initiative (SANI): http://www.sani.org.za SANI is an organization in parallel to the goals of NPA project formed to establish critical mass in nanotechnology R&D in South Africa.  SANI focuses on enhancing industry involvement in nanotechnology; improving university links with industry; developing international networks; encouraging R&D spending in nanotechnology; and developing nanotechnology projects that generate benefits for South Africa.  The NPA project is directly in line with the goals of SANI and we expect strong interaction with this organization.
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Figure 5.4.  David Britton (right) at the SANI meeting from the SANI web page.
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Figure 5.5.  Manfred Scriba from NSNSM at a SANI workshop.  Manfred will collaborate in NPA.
· Relationship to USAID Strategies 
USAID Mission in South Africa:  The PI’s and DOE participants met with Cathy Moore, Deputy Mission Director and Mathate Madibana on December 10, 2009 in Pretoria, RSA.  The mission in South Africa is focused on AIDS/tuberculosis, housing, business development, government/democracy aid, victim support especially for rape, organized crime, criminal justice system and FET colleges (further education and training).  There is a desire to be involved in higher education development but there are not sufficient resources.  

The NPA project offers overlap with the business development effort since the entrepreneurial component of the project intends to develop self-sustained production of solar cells in sub-Saharan Africa based on indigenous research efforts tied to work in the U.S.  Given interest at the USAID mission in advancing the higher education goals and overlap with the business development plans for South Africa it seems likely that this project and the USAID mission can develop a symbiotic relationship.  Cathy Moore has verbally agreed to participate in the project as a member of the Advisory Board.  She has also offered to visit UCT to discuss the project.

USAID is interested in clean energy technologies that offer the prospect for economic growth and reduced greenhouse gas emissions.  USAID is especially interested in developing private enterprise solutions to clean energy technologies consistent with the goals of NPA.  The development of clean energy can have a great impact on improved medical care for Africans since medical treatment is at times limited by lack of lighting, refrigeration (for vaccines, antibiotics and other medicines) as has been found in the Solar Light for Africa organization’s efforts at supplying off-grid solar power in Uganda, Tanzania and Rwanda.

USAID Mission in Ethiopia:  Dr. Girma Goro Gonfa from Haramaya University has met with Dr. Kevin Smith, Supervisory Program Officer for USAID in Ethiopia.  Dr. Smith indicated that the USAID mission in Ethiopia is primarily focused on agriculture and primary education.  The Mission Director, Thomas Staal has express interest in investments in sustainable development similar to the NPA entrepreneurial efforts and the partners of NPA believe that this link to the USAID Mission in Ethiopia could be strengthened as the project progresses.  

USAID Mission in Rwanda:  Dr. Evariste Minani met with Molly Brostrom who spearheads educational issues at the USAID Mission in Rwanda.  Molly indicated that she was mainly interested in primary education but would be interested in supporting the NPA program if it were funded.  Molly was also contacted by David Britton from the University of Cape Town by phone to discuss possibilities of interaction with the project.  
· Core Areas of Collaboration

Figure 4.1 shows the business model for the NPA project.  The partnership will involve two hubs at the University of Cincinnati and at the University of Cape Town.  For the first two years a secretary at UCT will facilitate exchange between the two hubs.  

Cincinnati Hub:
Cincinnati will serve as the link to two national laboratories in the U. S.; Oak Ridge National Laboratory in Tennessee and Argonne National Laboratory in Chicago.  Two Cincinnati funded post-doctoral students will rotate between Cape Town and the two National Labs.  They will initially be based at the two national laboratories to coordinate visits by project participants and to conduct research using the neutron scattering and synchrotron facilities as well as the Nanoscience Centers at the labs.  In addition to use of these facilities, the post docs will visit the University of Cincinnati to use x-ray scattering facilities and the reel-to-reel pilot plant operations at Eclipse Film Technologies. In Cincinnati, Eclipse Film Technologies will provide facilities for the development of reel-to-reel polymer film processing development lab for the production of photovoltaic devices.  A small-scale film processing machine will be purchased and equipped with flame particle production, coating and other unique processes with the goal of developing simple processes to mass produce photovoltaic devices in Africa.  Graduate students, post docs and scientists will spend time at the Eclipse facility under the supervision of Ryan Breese.  Personnel at Eclipse will train these researchers in safety of the industrial process.  The NPA facility will have a separate key from the Eclipse facilities so as to distinguish between the two endeavors.  Eclipse will fund facilities development to house the joint effort. Sun Chemical is also located in Cincinnati and will collaborate with the Cape Town in the development of silicon-based printed electronics.  Sun manufactures conducting inks and other inks for production of photovoltaics and printed electronics.  Sun will directly fund $100,000 per year of related research in Cape Town.  In addition to Sun, Collins Ink in Cincinnati will participate in the project through the joint development of magnetic nanoparticles for magnetic inks to be used in printed electronics.  These magnetic inks will be made using flame synthesis technology in the laboratory of Prof. Beaucage.  Some of these components and similar synthesis methods will be used in solar cell production so there is a high degree of overlap in the Collins collaboration.  Collins will provide in-kind support through staff salaries and materials.

The Nano-power Africa project has a parallel project with the Air Force Office of Scientific Research through the African Materials Initiative, Figure 4.3.  A NSF proposal focused on scientific investigation of the relationship between nanoparticle structure and aggregate structure and electrical performance in layered devices such as printed electronics based photovoltaic’s is planned for the fall.  NPA also plans to develop a large proposal for the Department of Energy pertaining to the structure of aggregates and branched macromolecules as studied using small-angle neutron scattering for the fall.  NPA will apply in September for funding from the State of Ohio through Third Frontier Photovoltaics Program with Eclipse Film Technologies to support the development of technologies to produce photovoltaics for the NPA project.
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Figure 4.1.  Organizational chart for Nano-power Africa showing the two hub model.

Cape Town Hub:
The African hub at the University of Cape Town will interact directly with the second-generation institutions.  At the initial stages of the project two second-generation institutions, Kigali Institute of Education and Haramaya University have been selected to work in the project.  The main criterion is the direct connection with existing research in the Britton/Härting groups at Cape Town.  With this strong basis for collaborative research there will be an initial boost in productivity from these two initial collaborations.  However, the project seeks to have a competitive selection process for the second-generation universities so that during the first year of operation for the project a proposal system will be implemented.  The initial two universities will compete with other institutions for participation in the NPA program.  Participants for the second and following years will be based on institutional and proposed links to their home USAID Mission and compatibility with the strategic goals of the Mission, how well the proposed work technically compliments the two hub universities and the quality of plans for entrepreneurial development at the proposed second-generation university.  This open competition will groom the second-generation universities for a competitive research environment.
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Figure 4.2.  Detail of the South African Hub.
Figure 4.2 shows an expansion of the Cape Town hub showing the central role of the new Nanosciences Innovation Centre (NIC) that UCT has created partially in response to the Nano-power Africa program.  The NIC will house research and development and entrepreneurial investments in nanosciences at UCT.  NIC will have a strong link to startup companies such as PST Sensors which is in the process of developing production facilities for printed electronic thermistors based on printed silicon technology for export markets in Asia, North America and Europe.  Similar technologies will be used in the development of inexpensive photovoltaic devices at the second-generation universities.  The University of Cape Town will fund the Nanosciences Innovation Centre at $50,000 per year while industrial partners and other funding agencies are expected to fund the center at about $150,000 in additional income.  These funds can be leveraged with the USAID support to enhance entrepreneurial training and technical development in the Nano-Power Africa project.  Britton and Härting will also be funded by the National Research Foundation of South Africa and by other South African government sources for work synergistic to the NPA project as indicated in the budget.  Second-generation universities will grow out of this system through interaction with the Cape Town hub.

[image: image10.wmf]
Figure 4.3.  Cincinnati hub for the Nano-power Africa project.

4.2  Technical Road Map and Personnel

Figure 4.4 shows the Technical Road Map and staffing for the Nano-power Africa project during the first two years.  The chart shows cost share funding sources in orange and blue for funding that will support Cincinnati and Cape Town respectively.  Cincinnati will have three main technical functions in the project, production of nanoparticle and nanoparticle layers using flame synthesis, characterization and modeling of the structure of nanoparticle aggregates using small-angle scattering and development of reel-to-reel processes for production of photovoltaic devices at Eclipse Film Technologies.  Cape Town will produce screen printed silicon, silicon ink, models for aggregate structure and links between structure and electrical conductivity and technologies for screen printing and incorporation of silicon ink based processes with reel-to reel printing on plastic sheets.  The actual process for photovoltaic production may be a hybrid between flame processes and printing processes in a reel-to-reel production operation.  Box 1 in Figure 4.4 pertains to production of nanoparticles by flame processes at Cincinnati or by commutation at Cape Town.  These particles will be characterized and modeled in box 2.  The particles will be used to produce simple layers that can be examined in terms of their electrical performance and structure in boxes 3 and 4.  The optimized layers will be used in device manufacture in box 5 based on the technology developed in boxes 1 to 4.  Finally devices and technology will be produced for spin-off in box 6.  After box 6 entrepreneurial scientists will bring these technologies to the market in their home countries.
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Figure 4.4 Technical road map and staffing for Nano-Power Africa.  Box 1) Nanoparticle production; 2) Nanoparticle characterization and modeling; 3) Production of printed layers and primary prototypes; 4) Characterization of electrical properties of layers; 5) Device manufacture, testing and evaluation; 6) Commercialization and delivery of devices to NGO partners.  The first two years will involve Boxes 1-4.
Table 4.1 lists the personnel involved in the NPA project for the first two years.  The PI’s will be involved in coordinating the work and managing the two hubs.  In the first two years NPA will involve 2 post-doctoral scientists funded through the Cincinnati hub who will be rotated between the National Laboratories and UCT at 6-month intervals.  The post-docs will be hired in the U.S. to alleviate problems with hiring quality post-doctoral scientists to work in Africa.  The post-docs will be African nationals with interest in returning to Africa with the intent to stem the tide of African diaspora through enhancement of research opportunities in Africa.   The affiliation with UC and the U.S. National Laboratories will also be used to enhance the quality of graduate students at UCT through affiliation with U.S. Universities and National Laboratories for students working for NPA. The second-generation universities will, for the most part be involved in masters level education.  The best achieving Masters students will be offered an opportunity to pursue a PhD at either UCT or UC. 

Table 4.1.  Table of Personnel for First Two Years
	Personnel
	Location
	Time/year

(Months)

	PI/Beaucage
	Cincinnati/UCT
	3.23

	PI/Britton
	UCT
	3.38

	PI/Härting
	UCT
	3.38

	Post Doc 1
	ORNL
	6

	Post Doc 1
	UCT
	6

	Post Doc 2
	UCT
	6

	Post Doc 2
	Argonne
	6

	Secretary
	UCT
	12

	PhD 1
	Cincinnati
	12

	PhD 2
	UCT
	12

	MS 1
	UCT
	12

	MS 2
	UCT
	12

	Visiting Scientist
	UCT
	1

	Second Generation University Scientist 1
	UCT/Haramaya University
	6

	Second Generation University Scientist 2
	UCT/Kigali Institute of Education
	6

	3 Undergraduates 
	Haramaya 
	9

	3 Undergraduates
	KIE
	(Second year)

	
	
	

	Matching Funds
	
	

	Smith
	ORNL
	1

	Ilavsky
	Argonne
	1

	Breese
	Eclipse
	1

	Technician
	Eclipse
	2


Personnel and Activities at the Cape Town Hub during the First 2 Years:  

The Cape Town Hub will be the center for activities associated with printed electronics and the first stages of commercialization in Africa of photovoltaic technology.  UCT will also coordinate activities at the second-generation universities (HU and KIE).  The Two PI’s from these institutions will spend one month per year at UCT as visiting scientists where they will participate in research and development of photovoltaic devices using printed electronics technology.  The second-generation university (SGU) participants will take this technology back to their home institutions where new MS and undergraduate research programs are being developed.  Parallel and collaborative research and development will take place at the Daughter Universities.  The SGU participants will also travel to the National Centre for Nanostructured Materials in Pretoria for specialized characterization using AFM, TEM and SEM microscopes.

Cape Town will have three graduate students, 2 MS and 1 PhD, funded by the project who will develop research theses based on various technical aspects of the research and development project.  The graduate students will be recruited from the SGU’s and will also interact with the two faculty during their visits as well as with other project participants as they visit UCT.  

The two post docs from Argonne and Oak Ridge National Laboratories will stay in Cape Town for 6 months each year on a rotating schedule to assist in the work on development of photovoltaic production technology.  The Cincinnati PI will also visit UCT for an extended period in the first year to conduct site visits to the SGU’s and to assist and participate in some aspects of the project.  The two National Laboratory Scientists are also budgeted to visit UCT for short visits to discuss the project with the African participants.

Personnel and Activities at the Cincinnati Hub during the First 2 Years:

The Cincinnati Hub will coordinate research and development activities at the University of Cincinnati, the two National Laboratories, Eclipse Film Technologies and the other Cincinnati based industrial participants as well as NGO’s involved in the project, particularly, Solar Light for Africa (SLA) of Atlanta Georgia and Village Life Outreach Program (VLO) of Cincinnati.  The main personnel involved in the project for the first two years are the Cincinnati PI, a graduate student, and Dr. Ryan Breese from Eclipse Film Technologies who will spearhead the reel-to-reel photovoltaic manufacturing research and development effort.  A lab will be set up at Eclipse, 10 miles from UC, for this development work that will be open to use by the NPA participants.  Additionally, characterization and synthesis facilities of the PI at UC will be used by the participants. 

The Cincinnati Hub will also coordinate efforts at Argonne and Oak Ridge National Laboratories particularly the two post doctoral students who will be housed at the National Labs and in Cape Town.  These Post Docs will also visit UC to use the research faculties and to interact in the first two years with Eclipse Film Technologies.

4.2. Partnership Description
· The problem model

The partnership will address the development of cheap and robust solar power cells for use in primitive conditions in Africa.  The solar cells will be developed by Africans in collaboration with U.S. researchers and the goal is to develop African capacity for the production of inexpensive solar cells by coupling research results to capital investment by US, African and European corporations such as those directly involved in the project.  The partnership will have a fundamental science base with the goal of utilizing U.S. based national user facilities such as those at Oak Ridge National Laboratory and Argonne National Laboratory for training of a new generation of African researchers able to apply fundamental scientific knowledge to African society with the potential to develop indigenous technical industries.  Solar energy production offers a unique opportunity in this regard since it is of vital importance to many in Africa, since Africa offers many of the best environments for application of solar technology and because the delocalized nature of solar power generation has enormous advantages to poor countries with little infrastructure for electrical power distribution.  Local power generation is expected to particularly enhance life for women in Africa since solar power could be used to replace traditional fuels for cooking and to provide electricity for lighting at night to extent the possible hours of education and reading.  An economically viable, robust solar cell could alleviate environmental pressure leading to deforestation for fuel wood among other problems.  The technical details of the problem model are described below.

· Partnership Vision and Goal

The Nano-power Africa Project will address strategic goals aimed at enabling the project vision presented in Section 1 of this strategic plan.  The goals will be used to formulate the 5-year work plan presented in Section 4.  The strategic goals of Nano-power Africa are aimed at five main sectors impacted by the project, 1) Higher education; 2) Scientific and technical research and development; 3) Entrepreneurial economic growth (private sector capacity building and sustainable growth); 4) Ecological sustainability and renewable energy; 5) Quality of life in sub-Saharan Africa.  The strategic goals are listed with reference to these sectors.
3.1 Strategic Goals

Sector 1: Higher Education

1) Development of the University of Cape Town as a hub for the growth of African education using the entrepreneurial model outlined in the project vision for MS/PhD research programs.  

2) Create a strong “pipeline” between the University of Cincinnati and the University of Cape Town for exchange of students, faculty and for technical and scientific interactions and collaborations.

3) Selection of the initial three second-generation universities through a competitive proposal process based on the quality of their contacts with their local USAID mission, local institutional support, and scientific and entrepreneurial potential as judged by the Advisory Board and the Board of Directors.  

4) Design and implement a formal program to bring women into MS and PhD programs aimed at entrepreneurial science and technology fields in Africa modeled after the WISE (Women in Science and Engineering) program at the University of Cincinnati.

5) Strengthen the initial three second-generation universities and develop similar regional hubs for further expansion of the entrepreneurial model to higher education.

6)  Develop improved teaching and learning facilities at the second-generation institutions and in Cape Town. 

7) Train in 5 years 40 MS students and 18 PhD students as well as 9 post-doctoral students targeting faculty positions in Africa.

8) PhD’s for 20 existing faculties at the second-generation universities.

9) Demonstrate retention of high quality MS and PhD graduates in the Higher Education system of Sub-Saharan Africa. 

10) Encourage women to become part of the new generation of entrepreneurial research scientists and professors.
11) Incorporate net-based courses in Energy Engineering and Solar Technology from the University of Cincinnati and the University of Cape Town in the curriculum of second generation institutions.
Sector 2: Science and Technology Development in sub-Saharan Africa

12) Make Africa a destination for scientists and engineers through development of international collaborative interactions aimed at entrepreneurial technical development targeting African markets with African technology.

13) Enhance the University of Cape Town’s international recognition through visiting scholars and development of long-term institutional relationships with U.S. National Laboratories and the University of Cincinnati.

14) Develop capabilities for grant writing and acquiring funding from industry and governments at the second-generation universities and at UCT.

15) Develop curricula at the second-generation universities to groom undergraduate students for success in masters and PhD programs.

16) Deliver faculty development at the second-generation universities by increasing the number of PhD’s and research programs.

17) Development of 3G network for Internet access at the second-generation universities.

18) Development of graduate curricula at the second-generation universities through interaction with the University of Cape Town and the University of Cincinnati.  This will involve guest lectures, on-line courses. Internet-based courses at Cincinnati and Cape Town will be designed for use as supplemental curricula. Curricular interactions with Oak Ridge and Argonne National Laboratories will be developed.

19) Development of an administrative infrastructure at the second-generation universities that allows for sustaining equipment and maintenance of a research environment for technical development.

20) Development of workshops at National Laboratories for training of African students and scientists in the fundamentals of nanoscience.

21) Development of a scientific understanding of the relationship between nanostructure and electrical performance of layers of nano-structured materials for use in photovoltaic devices.

22) Encourage women to become part of science and technology development.

Sector 3:  The African Entrepreneurial Model

23) Develop an African model for entrepreneurial research with self-sustaining research and development programs aimed at spurring economic growth through African technical advances.

24) Development of self-sustaining entrepreneurial centers at the second-generation institutions.  

25) Encourage women to become part of the new generation of entrepreneurial research scientists and professors.

Sector 4: Ecological Sustainability and Renewable Energy

26)  Development of technology for the production of solar panels for manufacture and use in sub-Saharan Africa.

Sector 5: Quality of Life in Sub-Saharan Africa

27) Develop synergistic interactions between NPA and existing NGO’s targeting installation of solar panels in sub-Saharan Africa.

28) Design of solar technology targeting the needs of women in rural Africa.

In addition to these sector goals Nano-Power Africa also has several long-term goals that are cross sector in character.

10-Year Goals
29) Develop an African system of entrepreneurial research with cash feed backs between startup companies and universities. 
30) Generate new hub universities from the original second-generation universities for further integration of African scientific research and entrepreneurial expansion. 
31) Demonstrate the inclusion of women in higher education and the new entrepreneurial model.

· Innovative and Entrepreneurial Initiatives 
The development of an entrepreneurial culture associated with scientific and technical higher education is an important sector goal for the Nano-Power Africa project. Particular aspects have already been discussed under the task descriptions of the Capacity Building work area. The technology being developed in the Nano-Power Africa umbrella can be leveraged to serve the entrepreneurial and small business sector on both continents. As discussed above, the benefits of an inexpensive, locally produced and distributed, robust and lightweight solar technology to both sustainable development and quality of life in rural areas, are self-evident. The tasks in this work area have to address the question: how is the indigenous solar cell technology going to move from the laboratory to the end-user?

From a technical point of view, the most important task is a comprehensive assessment of the research data obtained for the different material systems and an evaluation of the electrical characteristics and performance for the different types of device structures. This information should then be combined with market information, such as the cost and availability of materials, and the transferability of the technical processes to a small business environment. The main output of this integrated technology assessment, to be conducted at the beginning of the third year, will be a thoroughly reasoned choice of the technology to be developed and implemented. The optimum choice will differ with locale, and we do not expect to produce identical products in Ethiopia, Rwanda and South Africa.

Concurrent tasks, the output of which will influence the technology assessment, include the identification and appointment of suitable business development partners, and an assessment of the formal and informal intellectual property required for the innovation and commercialization of the indigenous solar cell technology. This includes a rigorous up to date search to determine both what is protectable in terms of intellectual property, and how it should be protected, and a survey of existing intellectual property that could be used by other parties to block the development. At this stage, an accurate estimate of inward and cross-licensing costs will have to be made. A negative outcome, severely prejudice the choice of an otherwise technically favorable product, and it may be necessary to pursue the commercialization of a technically, slightly inferior product. 

The above activities should be preceded by an extensive review of the current innovation system in each territory, which should include but not be restricted to present and planned IPR legislation, government and donor funding for start-up companies, corporate investment, local and international trends in venture and private equity funding, and any other conceivable enabler or barrier to innovation. Although it is expected, that much of this information will have been gathered informally since the start of the project, this process has to be formalized, and the information collated, in the two to three months preceding the technology and IPR assessments.

In collaboration with external partners, including end-use distributors and implementers such as Solar Light for Africa, there should be an extensive period of product specification and design throughout the third year. The outputs of this task will not only be the target efficiencies and milestones for the solar module, as it progresses from laboratory demonstrator to final production prototype, but also the specification of all the required peripheral devices, such as inverters and batteries. During this period, agreements will have to be made with third parties, such as the National Renewable Energy Laboratory or Spire Solar, for certified testing and validation of the performance of the devices.

The progression of the technical tasks related to the innovation and commercialization of indigenous solar cell technology, will follow the same structure as the basic research and development program. The only difference will be nature of the targets, which will be specifically linked to figures of merit describing the performance of the modules, formal intellectual property, and production capacity, rather than having an emphasis on knowledge generation and human capacity. During the initial specification phase, the design and construction of laboratory scale demonstration units will commence. This activity will be ongoing, as ultimately these studies are what drive the continued product development required to maintain a successful business. In an iterative development process, the outputs of this task will feed into the design and testing of prototype modules, first on a laboratory scale, then pilot scale, and finally full production scale.

· Project Components

· Concentrating Investments and Scaling up 

In their initial role as junior partners, with the Universities of Cincinnati and Cape Town directing and controlling the research and development activities, the partner institutions are unlikely to become internationally competitive in either research or innovation. At some stage it is imperative that they take the lead for certain areas of activity, and that they take full responsibility and accountability for their specific activities. Scientists from African countries can only become acknowledged leaders in their field if they direct their own research, present their results (and themselves) at international conferences, and submit their work to peer review in respected international journals.  The allocation of resources in subsequent years will be determined by a rigorous proposal and review process, in which the coordinators of the partner institutions define and justify their requirements. At the same time they, like the other principal investigators, will be encouraged to apply for third party research funding from their own government and international agencies. Internal review with constructive feedback of all proposals will continue to be freely offered. In the third year, this competitive process will be used to expand the network, and build a secondary hub structure, as shown in figure 4.5.
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Figure 4.5. Dendritic growth of the program in generations from the primary hubs to the second-generation to higher-level generation institutions.

Growth of the network will be achieved by opening up the call for proposals, preceded by expressions of interest, to other African HE institutions, located in other regions (such as the ecowas countries), or with existing strengths in other related disciplines, such as engineering, chemistry, or business science. At the same time, the existing partners will be obliged to build collaborative links with other stakeholders in their country, effectively becoming national or regional hubs. As the project develops the choice of role for a particular institution – local node or regional hub – will be determined partly by the resources made available through the internal peer review system and the strategic interests of the institution, but mainly by the direct activities of the scientists themselves.

· Human Capacity Building/Development Programs

The initial set-up phase for capacity building and education is summarized in the table of quantifiable outputs for the first year. Even as these targets are being met, existing structures will be used to build capacity in the first two African partner institutions. These include major contributions to academic staff development achieved by enabling African faculty to undertake international level research as graduate students in Cincinnati and Cape Town. The normal criteria of acceptance on academic merit will apply, with the support from the project being given in the form of mentoring as well as financially. Throughout the first two years of the project, the numbers of these students will be held stable at one in the USA and 3 in South Africa, with regular replacement as these young scientists pass through the system. The registration of the first cohort will be timed to coincide with the start of the academic year in each host institution (October 2010 at UC, and February 2011 at UCT). Additional activities directed towards the career development of the senior students and junior faculty, is their participation in an existing student workshop convened by the partners at ANL and ORNL, as well as the holding of a summer school to be held initially in South Africa on selected themes with relevance to the goals and theme of Nano-power Africa. 
· Institutional Capacity Building/Development Programs

NPA will develop infrastructure at the host university, UCT, as well as at the second-generation universities in Rwanda and Ethiopia.  Infrastructure development will take place in a staged approach and will be monitored by the hub institutions.  Participants will be required to develop an infrastructure management plan that includes funding for technicians and for eventual replacement of the infrastructure investment through user fees where possible.  Three types of facilities will be actively involved in NPA:  1)  Hub facilities at UCT and travel grants for use of equipment at UCT and at Cincinnati. 2)  Local facilities at the second-generation institutions.  3)  User facilities available through participating national laboratories and travel grants to participating national laboratories at Argonne National Laboratory, Oak Ridge National Laboratory and at the National Center for Nanostructure Materials in Johannesburg.

Participating satellite campuses will submit proposals for equipment and support with a management plan, with cost recovery, plans for monitoring, with time the equipment should be self-sustainable.  The infrastructure development plans will include development of an accounting system in the science departments to meet the accounting standards of UCT and the University of Cincinnati.  The intent is to build a bureaucratic wall around the NPA funding.  The management systems will be used as a model for the second-generation universities on how to protect program resources.  Each institution will have two site visits per year with 4-5 people visiting to monitor the expenditures, management and accounting. 
Building a center of excellence: NPA will enable the development of centers of excellence at the second-generation universities through development of a critical mass in research at the hub institutions that will be strong enough to extend out to the second-generation institutions.  
· Other

Starting in the 3’rd year, Nano-Power Africa will provide an annual workshop that follows the annual meeting of the Board of Advisors.  The workshop will cover the major areas of interest to the project with some local and some internationally recognized invited speakers.  The workshop will be an opportunity to showcase the strength of the African Universities to outside visitors as well as an opportunity to exchange ideas and approaches to various aspects of the project ranging from scientific, technical to business and in rare cases cultural.  The workshop will give an opportunity for students and faculty to showcase their work the previous year to the participants of the project and invited guests such as funding agencies and companies.  External funding may be found to support the workshop in the first two years.

· Program Targets, Outcome and Impact

· Human Capacity Building/Development Programs

The Cape Town hub will be in charge of monitoring human capacity building and retention for the majority of the program participants who are funded through a sub-contract to UCT.  Simple metrics of capacity building are degrees granted, publications, number of students and progress of each student towards a degree.  Retention pertains both to retention with in the program and retention of the graduates in sub-Saharan Africa.  

The Cincinnati hub will be responsible for the quarterly assessment of the three post-doctoral students who will reside at the National Labs and at Cape Town, and the graduate students funded through the University of Cincinnati.  

Assessment of the entrepreneurial aspects of human capacity development will be judged by the creation of new startup companies and creation of jobs in African communities.  This can only be fully judged in the latter stages of the project, after 5 to 10 years.  Progress towards business development can be measured through the milestones listed in Section 4.   

· Institutional Capacity Building/Development Programs

Institutional capacity strengthening can be measured by the purchase and maintenance of equipment and infrastructural improvement, improvement in the functioning of the administrative structure and, improvement in the number and qualify of faculty.  The development of an accounting structure to maintain and purchase replacement equipment is achieved through a fee per use system that is flexible enough to allow for training of students and development of new instrument users.  Primarily the two initial second-generation institutions will be assessed for institutional capacity strengthening though strengthening at Cape Town will also be considered.
· Other

Contribution to Host Country National Development Goals:  Contributions to the national development goals of South Africa, Rwanda and Ethiopia will be assessed by discussions with the respective Ministries of Science.  We have a working relationship with Derek Hanekom, the Deputy Minister of Science & Technology in South Africa and we have contacted the Ministries in Ethiopia and Rwanda. Hanekom will server on the Board of Advisors for NPA so he will have direct input into the program.  In all three of these countries the national development goals are parallel to the goals of NPA.  For instance, all three countries are interested in development of alternative energy sources for off-grid power as well as in strengthening their higher education infrastructure.
Cost Effectiveness of Partnership Activities and Program:  The efficiency effectiveness of the NPA project compared to similar higher education initiatives will be assessed in terms of some quantifiable parameters such as number of papers per invested dollar and number of PhD and MS graduates per invested dollar.  The project will also be qualitatively assessed by consultation with peers.  The Board of Advisors contains several business executives who will assess the financial effectiveness of the NPA project.  Self-sufficiency of the second-generation programs will be the ultimate measure of the cost effectiveness of the partnership activities.
Assessment of Medium and Long-Term Impact:  The NPA project will have several points for clear assessment of medium and long-term impact.  Long term impact will be measured by the enhancement of the second-generation institutions through their world rankings, number of PhD’s in the faculty, strength of their MS and PhD programs in terms of the number of graduates per year and number of funded research projects.  The success of several spin-off companies, especially from the second-generation institutions will also be a long-term impact for the project.  The translation of the NPA project to third generation universities, using the second-generation institutions as hubs, would also be an indicator of long-term impact.  
In the medium term we expect to see entrepreneurial projects into the commercialization phase by the end of year 5.  We also expect to see the first PhD graduates in faculty jobs at African universities and significant enrollment of MS and BS students who hold faculty jobs at other African universities.  Significant progress towards scientific understanding of the mechanism for improved conductivity and other properties associated with solar cells should be evidence by a number of papers in this are by 5 years or project operation.  
5. Work Description
5.1. Performance Targets
· Human Capacity Building/Development Programs

· Institutional Capacity Building/Development Programs

· Other

5.2. Performance Objectives
· Human Capacity Building/Development Programs

· Institutional Capacity Building/Development Programs

· Other

5.3. Baseline Indicators and Program Benchmarks
5.4. Sustainability Indicators

5.5. Impact Indicators

6. Work Plan: Use HED Form
Annual Workplan

(Add sheets for each year)

Year 1 of 2

	Timeframe

(by month or quarter)
	Objective(s)
	Planned Activity*
	Anticipated Development Outcomes/Results**



	
	Objective One:
	
	

	
	
	
	

	
	Objective Two:
	
	

	
	
	
	

	
	Objective Y…
	
	

	
	
	
	


Year 2 of 2

	Timeframe

(by month or quarter)
	Objective(s)
	Planned Activity*
	Anticipated Development Outcomes/Results**

	
	Objective One:
	
	

	
	
	
	

	
	Objective Two:
	
	

	
	
	
	

	
	Objective Z…
	
	

	
	
	
	


* Detail each activity for the period noted in Column 1, as those relate to each objective in column 2.

** Describe outcomes or results for each activity noted in Column 3.  Focus on providing measurable outcomes as a basis for the monitoring and evaluation plan.

7. Program Monitoring and Evaluation Plan: Use HED Form
Monitoring and Evaluation Plan over a Two-Year Period (some examples – to be adapted according to the partnership strategic plan)
	Human Capacity Building/Development 
	Year 1
	Year 2
	Responsibility:                             US or Partner Institution**

	
	# of persons
	# of persons
	

	
	Female
	Male
	Female
	Male
	

	Improved Faculty Knowledge & Skills
	 
	 
	
	
	 

	· Long-term
	
	
	
	
	

	· Short-term
	
	
	
	
	

	· Mentoring
	
	
	
	
	

	· Internship
	
	
	
	
	

	· Other training
	
	
	
	
	

	Improved Staff Knowledge & Skills
	
	
	
	
	

	· Long-term
	
	
	
	
	

	· Short-term
	
	
	
	
	

	· Mentoring
	
	
	
	
	

	· Internship
	
	
	
	
	

	· Other training
	
	
	
	
	

	Improved Student Knowledge & Skills
	
	
	
	
	

	· Long-term
	
	
	
	
	

	· Short-term
	
	
	
	
	

	· Mentoring
	
	
	
	
	

	· Internship
	
	
	
	
	

	· Other training
	
	
	
	
	

	· Other training
	
	
	
	
	

	Institutional Capacity Building (PROGRAM)
	Year 1
	Year 2
	Responsibility:                             US or Partner Institution**

	
	#, Type & Description
	#, Type & Description
	

	New Academic Program Developed
	 
	 
	 

	· [Name]
	
	
	

	Existing Academic Program/Curriculum Reviewed
	
	
	

	· [Name]
	
	
	

	New Academic Program/Curriculum Reviewed
	
	
	

	· [Name]
	
	
	

	New Individual Course Developed
	
	
	

	· [Name]
	
	
	

	Existing Individual Course Developed
	 
	 
	 

	· [Name]
	 
	 
	 

	New/Improved Teaching/Learning Methods Introduced
	 
	 
	 

	· [Name]
	
	
	

	New Teaching Modules Developed
	 
	 
	 

	· [Name]
	 
	 
	 

	Other
	
	
	

	· [Name]
	
	
	

	Institutional Capacity Building (RESEARCH)
	
	
	

	New Research Program Undertaken
	
	
	

	· [Name]
	
	
	

	Existing Research Program Strengthened
	
	
	

	· [Name]
	
	
	

	New Research Proposals Developed
	
	
	

	· [Name]
	
	
	

	Research Fellowships Granted
	
	
	

	· [Name]
	
	
	

	Publications Produced
	
	
	

	· [Name]
	
	
	

	Other
	
	
	

	· [Name]
	
	
	

	Institutional Capacity Building (OUTREACH/ENGAGEMENT)
	
	
	

	New Outreach Program Developed
	
	
	

	· [Name]
	
	
	

	Existing Outreach Program Strengthened
	
	
	

	· [Name]
	
	
	

	New Activities Undertaken
	
	
	

	· [Name]
	
	
	

	Other
	
	
	

	· [Name]
	
	
	

	Institutional Capacity Building (GOVERNANCE/MANAGEMENT)
	
	
	

	New Governance Structures Introduced
	
	
	

	· [Name]
	
	
	

	Existing Governance Structures Strengthened
	
	
	

	· [Name]
	
	
	

	New Administrative/management Procedures Introduced
	
	
	

	· [Name]
	
	
	

	Existing Administrative/management Procedures Strengthened
	
	
	

	· [Name]
	
	
	

	New Business Models and Income Generating Schemes Introduced
	 
	 
	 

	· [Name]
	
	
	

	New Development Oriented Programs Introduced
	
	
	

	· [Name]
	
	
	

	Other
	
	
	

	· [Name]
	
	
	

	Institutional Capacity Building (LINKAGES – to private sector, NGO, foundation, etc.)
	
	
	

	New Stakeholder(s) Introduced
	
	
	

	· [Name]
	
	
	

	Existing Stakeholder linkage(s) Strengthened
	
	
	

	· [Name]
	
	
	

	Other
	
	
	

	· [Name]
	
	
	

	Institutional Capacity Development to Address Local, Regional & National Development Goals
	Year 1
	Year 2

	
	Yes
	No
	Description
	Yes
	No
	Description

	K-12
	 
	 
	 
	 
	 
	 

	Workforce development
	
	
	
	
	
	

	Trade Capacity
	
	
	
	
	
	

	Rural Development
	
	
	
	
	
	

	Economic Growth
	
	
	
	
	
	

	Health
	
	
	
	
	
	

	Agriculture/ Food Security
	
	
	
	
	
	

	Nutrition
	
	
	
	
	
	

	Environment/ Natural Resources
	
	
	
	
	
	

	Energy
	
	
	
	
	
	

	Business Development
	
	
	
	
	
	

	Democracy and Governance
	
	
	
	
	
	

	Informed policy at local, community, and/or national levels
	 
	 
	 
	 
	 
	 

	Worked with host country government agencies
	 
	 
	 
	 
	 
	 

	Other
	
	
	
	
	
	


8. Budget Breakdown: Use HED Form
	 Partnership Budget 

	 (Details and Totals for Years 1 - 2) 

	 The figures on this form should be reviewed carefully for accuracy.

Use the same form for award and cost share. 

	

	 (Mo/Yr to Mo/Yr) 
	
	
	
	
	
	
	

	 
	 Budget Year 1 
	 Budget Year 2 
	 Total Award           (Years 1-2) 
	 U.S. Institution            Cost Share 
	 Overseas Institution        Cost Share 
	 Other               Cost Share 
	 TOTAL 

	 I. Personnel 
	$302,265
	$305,265
	$607,530
	$32,207
	
	 $  -   
	 $   -   

	 
	 
	
	
	 
	
	 
	 

	 II. Fringe Benefits 
	 $ 36,906 
	$37,600
	$74,506
	$10,467
	 
	 $    -   
	 $   -   

	 
	 
	 
	 
	 
	 
	 
	 

	 III. Travel 
	$86,100
	$63,300
	$149,400
	
	 
	 $   -   
	 $     -   

	 
	 
	 
	 
	 
	 
	 
	 

	 IV. Equipment
	$25,000
	 $0 
	$25,000
	
	 
	 $            -   
	 $        -   

	 
	 
	 
	 
	 
	 
	 
	 

	 V. Supplies 
	 $25,220
	$25,220
	$50,440
	
	 
	 $            -   
	 $           -   

	 
	 
	 
	 
	 
	 
	 
	 

	 VI. Other Direct Costs** 
	$15,290
	$15,383
	$30,673
	 
	 
	 $           -   
	 $              -   

	 
	 
	 
	 
	 
	 
	 
	 

	 VII. Total Direct Costs (I+…+VI) 
	$490,781
	$446,768
	$937,549
	$74,749
	$289,194
	 $        -   
	 $          -   

	 
	 
	 
	 
	 
	 
	 
	 

	 VIII. Indirect Costs*** 
	$87,098
	$74,954
	$162,052 
	$11,095
	$14,000
	 $          -   
	 $         -   

	 
	 
	 
	 
	 
	 
	 
	 

	 IX. Totals (VII + VIII) 
	$577,879
	$521,722 
	$1,100,000 
	$128,518
	$303,194
	 $           -   
	$

	**   Amounts budgeted for training, which include instruction, participant and travel costs, should be itemized in the budget narrative under Other Direct Costs.  These costs should be indicated as unit costs per participant as well as totals.

	*** Institutions are encouraged to contribute indirect costs as part of their cost sharing.


· Use HED Form & Complete all Tabs – Breakdown and summary for both Award and Cost Share
· The minimum total cost share from all U.S. partners is 15 percent of the award amount. Cost share must be auditable. Non-auditable contributions may not be used to meet the minimum, but can be indicated separately and attached to the budget detail form. Applicants should itemize all cost sharing and in-kind contributions. Read more on cost-share guidelines.
· Cash and in-kind contributions will be accepted as part of the applicant’s cost sharing when such contributions are: (a) verifiable from the applicant’s records; (b) not included as contributions for any other federally assisted program; (c) reasonable for the accomplishment of partnership objectives; and (d) not paid by the federal government under another grant.
· In-kind contributions may include, but are not limited to: waivers of tuition and fees for students participating in academic exchanges; donation of library and classroom materials to the partner; ICT infrastructure and Internet Service Provider subscription subsidy for the partner and exchange students; faculty salaries; travel and/or per diem for faculty and administrators to participate in professional exchange and development programs; and indirect costs.
9. Reporting Plan
Awardees will be required to submit:

· Financial expenditure reports (both grants and cost share) due at least quarterly with recorded expenditures for the following periods: Jan. 1-March 31, April 1-June 30, July 1-Sept. 30, and Oct. 1-Dec. 31. 

· Semi-annual narrative progress reports for the following reporting periods – April 1-September 30 and Oct. 1-March 31. 

· Both financial reports and semi-annual progress reports due no later than one-month after the corresponding reporting period closes: Jan. 31, April 30, July 31, and Oct. 31. 

· A mid-course narrative report on outcomes and progress of activities due one year after the execution of a sub-award.

· A final narrative report which includes an assessment of program impact due 30 days after the end of the sub-agreement date. 

· Final financial expenditure reports (both grants and cost share) due no later than 90 days after the end of the sub-agreement date. 

10. Marking & Branding Compliance Plan: http://www.usaid.gov/branding/
Programs and activities supported by USAID should comply to the following Marking and Branding guidelines.

(1) Positioning

· The intended name of the program, project, or activity managed by HED:
· The name of the program is Africa-U.S. Higher Education Initiative. The program will be managed by the Higher Education for Development (HED) office.

· Will a program logo be developed and used consistently to identify this program?
· The program will use the logo of USAID, HED and the Initiative. The logo will be provided.

(2) Program Communications and Publicity

· Who are the primary and secondary audiences for this project or program?

· The primary audience for this program is the higher education community, both in the United States and abroad. The secondary audience includes USAID Missions and Bureaus. 

· What communications or program materials will be used to explain or market the program to beneficiaries?

· Brochures, annual reports, semi-annual reports, fact sheets, PowerPoint presentations and other subject specific materials will be used to explain the program.

· What is the main program message?

· All published materials will include the phrase, “This publication is made possible by the generous support of the American people through the United States Agency for International Development (USAID).”
The recipient will follow the requirements of 22 C.F.R. 226* for all activities conducted under this agreement. Sub-recipients will be required to submit separate marking plans.

The following are the anticipated materials/activities that will require marking under this agreement:

(1) Publications. Publications developed under this agreement will be marked with the USAID logo per 22 C.F.R. 226 requirements.

(2) Website: Web applications developed under this agreement will be marked with the USAID logo per 22 C.F.R. 226 requirements.

(3) Events. USAID will be prominently acknowledged during partners’ meetings, conferences and roundtables. HED will acknowledge USAID prominently and regularly. The USAID, HED and Initiative logos will appear with equal size and prominence on all published conference materials, and banners including USAID, HED and Initiative logos will be used in conference settings. USAID’s logo will be placed first. 

	Activity
	Type of Marking

	Publications
	USAID, HED and Initiative logos, electronic and print publication.

	Web Applications
	USAID, HED and Initiative logos, electronic.

	Partners Meetings
	USAID, HED and Initiative logos, electronic and print publication. Banners as appropriate. (see note above)

	Roundtables
	USAID, HED and Initiative logos, electronic and print publication. Banners as appropriate. (see note above)


Note: as stipulated in 22 C.F.R 226, all logos will be of equal size and prominence.

* This regulation was amended by a final rule called “Administration of Assistance Awards to U.S. Non-Governmental Organizations (NGOs): Marking Requirements,” August 18, 2005 – Effective January 2, 2006.

11. TraiNet Compliance Plan

· To comply with the Department of Homeland Security, U.S. Citizenship and Immigration Services (USCIS), Department of State, and USAID regulations regarding tracking and monitoring of Exchange Visitors, foreign nationals whose costs are paid, fully or partially, directly or indirectly using USAID program funds for training, non-training, and invitational travel, must enter the U.S. on a J-1 visa (non-immigrant Exchange Visitor visa) processed under one of USAID’s two program numbers, unless otherwise waived according to the procedure in ADS 252.3. J-2 visa applications for family members are not supported per USAID policy.

· USAID expects that all DS-2019 documents (paperwork needed for J visas) and in-country or third country training be processed through the USAID Training, Results and Information Network (TraiNet) system. For more information about TraiNet, go to www.trainethelp.usaid.gov.

· Institutions may not directly access the Student and Exchange Visitor Information System (SEVIS) to issue DS-2019 documents internally. Information regarding USAID’s J-1 visa requirements may be found online at the Participant Training website. Administrators must adhere to the regulations detailed under TraiNet, Visa Compliance System (VCS), the Student Exchange Visitor Information System (SEVIS), and USAID’s Automated Directives System (ADS) 252-Visa Compliance for Exchange Visitors and 253-Training for Development. U.S. institutions should allow a minimum of four months for the processing of visas when planning activities in the United States.

· TraiNet management requires a significant commitment of staff time and applicants are encouraged to consider this when developing the program budget.

· To comply with the Department of Homeland Security, U.S. Citizenship and Immigration Services (USCIS), Department of State, and USAID regulations regarding tracking and monitoring of Exchange Visitors, foreign nationals whose costs are paid, fully or partially, directly or indirectly using USAID program funds for training, non-training, and invitational travel, must enter the U.S. on a J-1 visa (non-immigrant Exchange Visitor visa) processed under one of USAID’s two program numbers, unless otherwise waived according to the procedure in ADS 252.3. J-2 visa applications for family members are not supported per USAID policy.

12. USAID HAC Insurance Compliance Plan
· The U.S. institution is responsible for enrolling each participant traveling to the United States or a third country in the official USAID Health and Accident Coverage (HAC) insurance program. Participants entering the United States on J-1 visas are required to obtain HAC from the official USAID vendor.

· Institutions may not use award funds to cover their own institutional HAC insurance. More information on the USAID HAC program is available online. The cost of HAC for participants must be included in the budget.

Glossary of Terms

Capacity: Usually considered mental and/or physical ability to produce and/or perform; learning and institutional improvement; 
Human Capacity Strengthening focuses on the development of people’s knowledge and skills, not things.  Helping people identify what they would like to see changed, learn new skills to achieve what they believe is most important.  

Institutional Capacity Strengthening focuses on institutional changes that will improve the operation of the institution and its ability to provide quality higher education.
Community Institutions/Stakeholders:

        Examples

· Government agencies and ministries 

· Private for profit groups/businesses  


· Not-for-profit, non-government agencies (NGO)

Cost Share Contributions:  Cash and in-kind contributions that are: 1) verifiable from the applicant’s records, i.e., auditable; 2) not included as contributions for any other federally-assisted program; 3) reasonable for the accomplishment of partnership objectives; and 4) not paid by the federal government under another grant. 
Degree Training: A learning activity taking place in the U.S., host country, or a third country, which may eventually result in a bachelor, master or doctoral degree, conferred by a higher education institution. 
Non-Degree Training: A learning activity taking place in the U.S., a third country, or in-country in a setting predominantly intended for teaching or imparting knowledge and information to the participants with designated instructors or lead persons, learning objectives, and outcomes, conducted fulltime or intermittently. 
The transfer of knowledge, skills, or attitudes (KSAs) through structured learning and follow-up activities, or through less structured means, to solve problems or fill identified performance gaps.  Non-degree training can consist of short- or long-term technical courses in academic or in other settings, non-academic seminars, workshops, on-the-job learning experiences, observational study tours, or distance learning exercises or interventions.  Non-degree training may also include printed educational materials.
Double Counting: Something to be avoided when reporting numbers of participants or recipients taking part in partnership activities.  A participant/recipient can be counted and reported only once each year even though the person is still participating each reporting period.   If the person is involved in mutually exclusive activities, then he/she can be counted once a year for each activity.  At the end of the year, we add together numbers from the semi-annual reports.  Thus it is important that individuals are reported only once a year for each activity.
Dual Degree Program:  An academic program in which an individual receives a degree from each institution (African and U.S.) for academic work completed at both institutions.  The work may be completed on campus or via distance education.

Joint Degree Program:  An academic program in which an individual receives one degree (with both institutions named on the diploma) for academic work completed at African and U.S. institutions. The work may be completed on campus or via distance education.

Exchange:  An institutional visit by a representative from an African or U.S. institution for a partnership-related activity (excludes scholarships and internships).

Graduated with a Scholarship: The completion of an academic degree or non-degree certificate etc.) using scholarship funds. If a program offers training at a reduced cost or free of charge, this program would also be considered scholarship-funded.

Indicator: “indicates” or shows evidence of, describes, defines, or defends what the expected result is. 

Internship:  This service learning activity complements a participant’s academic study, training or research and may take place in the U.S. or a third country. It is not defined as training.

Key Personnel: Personnel essential to the successful implementation and completion of the partnership. 

Leveraged Contributions:  Additional financial or in-kind donations made as a result of an HED partnership beyond the originally agreed-upon cost-share; often only an estimated value available.
(Performance) Objective: An objective answers two questions: (1) What activity will occur?; and (2) What is expected as the outcome or change as a result of this activity?  

Example: University partnership faculty from the United States and an African Country X will recruit and train eight long-term degree scholarship recipients for graduate degrees in natural resource management (NRM) resulting in at least six of the recipients returning to full-time teaching positions in a newly established NRM program at University of Y.
Activity:

Something that happens or is done

Outcome/Result:

An effect or an expected change as a consequence of an activity.
Scholarship*:  Scholarships are tallied in units of two graduate-level academic semesters completed by a single participant; no half scholarships may be counted. (N.B.: An individual who studies three academic semesters is counted as one scholarship; if an individual completes four academic semesters, it is counted as two scholarships.)  Summer sessions that are equivalent to a semester at the institution where they are undertaken may be counted toward scholarships. 
African Scholarship:  

Funding for African national participants for two or more semesters in the United States, in an African university with U.S. faculty, or in a third country.  It may include specialty training and/or sabbaticals.  Scholarships may be funded by the partner institution(s), the private or public sectors, and/or USAID.

U.S. Scholarship: 

Funding for U.S. participants for two or more semesters.  Scholarships may be funded by the partner institution(s), and/or the private and public sectors. USAID monies may not be used for U.S. scholarships.

Target: This is a number or qualitative descriptive defining the expected out come as a result of the activity.
Workforce Development Programs:  Workforce development programs include technical and vocational education programs and workforce readiness programs.
Examples: 

· Delivering adult education, basic skills training, and/or high school equivalency programs; 

· Delivering vocational education programs for youth. 

· Connecting individuals with job search training and skills training through one-stop centers; 

· Linking intermediary organizations, such as the Chamber of Commerce, in school- to-work partnerships. 
· Offering employee development, career development, and organization development program.
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