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I. SUMMARY  
 
Today biotechnology is considered as the main driver of the emerging bio-economy in the 
world promoting sustainable green growth. Thus biotechnology proved to be very important 
for agricultural, industrial, health, and environmental applications. In recent years the 
Ethiopian government, recognizing the potential of biotechnology for the country’s 
sustainable development, has established biotechnology centers in a number of higher 
education and research institutions. However, biotechnology being knowledge- and capital-
intensive discipline, many of these institutions suffers from shortage of a critical mass of 
trained manpower and lack the necessary laboratory facility to carry out sustained cutting 
edge research and training.  
 
The Institute of Biotechnology (IoB) at AAU is the main institution mandated by the 
government to train the required manpower for all biotechnology departments and institutes 
throughout the country and play a leading role in carry out cutting edge research to address 
the country’s major development challenges. But IoB at AAU, though relatively well staffed 
and is based on decades of experience starting from the former Department of Biology at 
AAU, is not still fully self sufficient to meet these challenges. Therefore, it is important to 
form partnerships and collaborations with well-established institutions, such as SLU.  
 
Development of a sustainable bio-economy that promotes green growth mainly depends on 
sustainable use of the available biodiversity using modern biotechnological techniques. 
Therefore, plant, animal, and microbial biodiversity are the main driving forces of the modern 
bio-economy that serve as a source of new products and services. Ethiopia as Vavilonian 
gene center of crop diversity is endowed with an enormous biodiversity that can serve as a 
platform to establish a successful bio-economy. Above all, Ethiopia has an extremely unique 
microbial diversity, many of them found in extreme habits, not found anywhere else in the 
world.     
 
The first objective of this proposed project is to train Ethiopian students at PhD and MSc 
level in modern biotechnology and to develop capacity for research. The project will be a 
collaborative effort between SLU from Sweden and AAU from Ethiopia and aims at utilizing 
the country’s biological resources to develop novel products and services. In the project’s life 
span it is planned to train a total of 19 PhD and 30 MSc students from Ethiopia in modern 
biotechnology. Students will carry out their research in a sandwich mode and will be jointly 
supervised by staff from both partner Universities. A total six subprojects encompassing 
agricultural, industrial, health, and environmental biotechnology were identified. Under each 
subproject specific PhD research project titles are identified. Under each subproject PhD 
students will employ cutting edge biotechnology tools to address their specific topics. 
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II. POPULAR SCIENCE DESCRIPTION  
 
Ethiopia is a developing country where food security remains a major challenge. The food 
insecurity of the country is in stark contrast to the fact that the country is endowed with huge 
biodiversity in general and high crop and animal genetic resources in particular.  
 
In Ethiopia, conventional research approaches have attempted to address major development 
challenges. However, these approaches did not yield the desired levels of positive impacts in 
agriculture, industry, environmental and health sectors. Biotechnology is emerging as an 
important research approach to bring about new prospects with the viable potential of 
overcoming the challenges in these sectors.  
 
In recognition of the above, the Ethiopian Government has identified biotechnology as a key 
science that requires special attention and support to maintain the rapid tempo of economic 
growth that Ethiopia is registering. In response to this policy priority, Addis Ababa 
University (AAU) established the Institute of Biotechnology (IoB) in 2012 with a mandate 
for research and MSc & PhD education. However, the current human resource profile of the 
Institute is not adequate to independently meet the teaching and research demands of its 
envisaged plan. 
 
To contribute to strengthening its research and teaching capabilities, IoB has developed this 
research project entitled “Application of Biotechnology for Environmentally Safe and 
Sustainable Food Security and Green Development of Ethiopia”. The project is multi-
disciplinary in its approach and integrates different yet interrelated disciplines and experts 
from AAU and the Swedish University of Agricultural Sciences (SLU). Hence, given the 
nascent stage of the Institute and required state-of-the-art research facility, AAU proposes to 
partner with SLU, with financial support from the Swedish International Development 
Cooperation Agency (Sida), to assist in this endeavor and establish long term partnership for 
future R&D.  
 
Therefore, the overarching objective of this multifaceted project is to integrate biotechnology 
applications in support of the green development priorities of Ethiopia by conducting high 
impact research, upgrading human research capacity and existing research infrastructure 
through research collaboration, skill upgrading short term training courses and “sandwich” 
PhD research and training between Ethiopia and Sweden. The outputs from the project will 
have significant contributions to the development of sustainable research networks and 
partnerships between IoB and SLU. 
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III. RESEARCH TRAINING PROGRAMME AND THE RESEARCH 
PROJECTS: AN OVERVIEW   

 
General Background  
The research and education at AAU are organized in ten colleges and eleven research 
institutes, four of which also conduct teaching. Among these institutes, the Institute of 
Biotechnology (IoB) is mandated to carryout teaching and high level research activities under 
the direct oversight of the Vice President for Research and Technology Transfer (VPRTT). 
The Institute is envisioned to be a center for generating high caliber researchers, educators 
and professionals that can offer their expertise as well as conduct high level research that 
address the needs of the agricultural, industrial, health and environmental sectors in Ethiopia.  
 
Biotechnology research and teaching at AAU was initiated during the 1980s and 1990s in 
collaboration with Swedish Universities. Through these joint programs, faculty members 
were trained in the area of agricultural and industrial biotechnology and modest, yet 
sufficient, faculty was acquired allowing the opening of the Biotechnology Program Unit 
(BTPU) offering MSc level training since the 2006/07 academic year. In response to the 
growing need and demand in the country for high level trained manpower in biotechnology, 
BTPU was upgraded to the Institute of Biotechnology (IoB) in June 2012, with concurrent 
launching of PhD programme in four specializations, i.e. agricultural, industrial, 
environmental and health. Moreover, the Institute is mandated to facilitate the transfer and 
adapt proven technologies in various areas of biotechnology.  
 
The government of Ethiopia has given biotechnology national priority and is committed to 
create an enabling environment that stimulates biotechnology R&D and the 
commercialization thereof. However, biotechnology R&D is knowledge- and capital- 
intensive. These two prerequisites are, at the moment, posing a hurdle to fully engage 
biotechnology as a driver of sustainable economic growth. Hence, it is important to seek 
partnerships and collaborations with well-established research and academic institutions such 
as those found in Sweden. Such partnerships are best when links and networks are established 
based on common areas of interest; it facilitates joint development of training programs and 
research projects as well as student exchange and research visits.  
 
This collaboration between AAU and SLU will ensure the deepening and sustainability of the 
partnership between the two universities and their scientists. The herein proposed research 
and graduate teaching partnership programme aims to implement a sandwich model that 
engages both AAU and SLU through joint collaborative project, joint supervision, co-
teaching of PhD candidates and short-term skills enhancement workshops/trainings. The 
sandwich model will be supported by attaching each PhD project with one or two AAU MSc 
students funded from other sources. The use of a sandwich model and support from attached 
MSc students is expected to add value and increase the cost effectiveness of the herein 
proposed training partnership and research program. Moreover, as designed, the program will 
also contribute to the sustainable development by focusing on Ethiopians research problems. 
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General Introduction to Research Projects 
In the last five decades Ethiopia’s population grew nearly fivefold and the country is now the 
second most populous in Africa. With 85% of the population living on subsistence farming, 
the unfettered and rapid population increase has put a crimp on availability of rural land 
holding per household and the chance for surplus production significantly diminished. Hence, 
local food production is unable to keep pace with such high rate of population growth. In 
addition, efforts to deliver affordable health care services and safe urban and rural 
environments have placed enormous pressure on existing resources.  
 
In light of the national context and its advantages, Ethiopian government and AAU have 
identified biotechnology as critical support for the realization of the nation’s aspiration as 
outlined in the ‘Growth and Transformation Plan-I and II’ to drive economic and social 
development to achieve middle income status by 2025. Moreover, applications of advanced 
biotechnological techniques such as molecular breeding, molecular disease diagnosis, vaccine 
design, enzyme technology in agricultural, industry, environment and health sectors can 
contribute significantly to fighting food insecurity, disease and poverty in Ethiopia. However, 
at present, the human resource profile and existing research infrastructure of the Institute is 
not adequate to independently meet the training and research demands of the country. Hence, 
given the shortage of high level trained work force and required state-of-the-art research 
facility, AAU is proposing a mutually beneficial collaboration with sister departments at 
SLU, with grant from Sida. This is particularly pertinent since this will allow the AAU staff 
to be engaged in high impact research relevant to the country’s development agenda and 
continue generating high caliber graduates. While SLU will provide experience in PhD-
training and skills in advanced technology to AAU, it will in turn develop competence and 
gain experience on issues of global relevance.  
 
Therefore, the overarching objectives of this multifaceted project are to:-  

1) Develop capacity in biotechnology in Ethiopia in terms of manpower and 
infrastructure to carry out sustained high impact research and training in the country; 

2) Create strong linkage with Swedish academic institutions in general and SLU in 
particular and networks among researchers for long-term collaboration in research and 
graduate training in biotechnology.   

 
Furthermore, this proposed research project is composed of six different subprojects covering 
agricultural, industrial, health, and environmental applications. Under each subproject 
specific PhD project are identified where a PhD student recruited from Ethiopia jointly 
supervised by staff from AAU and SLU. PhD students are expected to carry out their research 
in a sandwich mode where part of their research is carried out in Ethiopia and the other part 
of the work conducted in Sweden. In this project 19 PhD candidates and 30 MSc students are 
expected to be trained in various sub-disciplines of biotechnology. 
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SUB-PROJECT-1:  

INTEGRATING PLANT GENOMICS WITH CONVENTIONAL BREEDING TO 

ENHANCE THE QUALITY AND PRODUCTIVITY OF MAJOR CROPS IN 

ETHIOPIA   

 
In Ethiopia agriculture is a major economic activity where 85% of the population engaged in 
it. And yet food security remains a key challenge that country perpetually faces. Several 
abiotic and biotic stresses have been identified as the major bottlenecks which results in 
significant yield reduction. Farming systems are, on the most part, smallholder owned and 
generally characterized by low yield per unit area caused by the use of unimproved local 
landraces along with traditional management practices.  
 
Ethiopia is one of the Vavilovian crop gene centers for finger millet (Eleusine coracana), 
sorghum (Sorghum bicolor), durum wheat (Triticum turgidum ssp. durum) and noug 
(Guizotia abyssinica), which are of great importance in food and nutritional security in this 
country. Finger millet and sorghum are known to save subsistence farmers from starvation 
when other crops fail due to extreme drought or other abiotic stresses. Durum wheat and noug 
are crops of agro-industrial importance with potential to supplement the budding agro-
industrial sector while supporting the livelihood of farmers with proper value addition and 
improved market access. These crops are indigenous to Ethiopia and have been in cultivation 
for many centuries. However, they are barely tapped to contribute to improving the food 
security of the country. 
 
In this context, the proposed applied research combined with PhD “sandwich” training aim to 
increase crop productivity and enhance food quality thus contributing to food security and 
balanced nutrition. The project also aims to develop genomic tools and resources that could 
be used for conservation and plant breeding. A brief description of sub-projects on target 
crops is given below. 
 
PhD Student Project 1.1  Finger millet:-Developing finger millet lines tolerant to acidic 

soils by integrating phenotypic screening and genomic 
analysis (1PhD & 1 MSc) 

Soil acidity is a serious agricultural problem in tropical regions. In Ethiopia, 40.9 % of soils 
are acidic with 28% being moderately acidic (pH 5.5 – 6.7) and 13% strongly acidic (pH 
<5.5) (Schlede, 1989). To lessen soil acidity, the Ethiopian government has embarked on a 
massive soil reclamation program. Liming of the soil combined with the application of 
inorganic fertilizer improved the quality of the top soil to some extent but this approach was 
found to be too expensive to be sustainable in the long term or even attainable in the short 
term for subsistence farmers (Mitchell, 2005). Given the limited access of most farmers to 
phosphate fertilizers as well as liming service in Ethiopia, it is necessary to increase 
production of crops such as finger millet, on acidic soils in an environmentally-friendly and 
sustainable manner.  
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The two main constraints of crop production on acidic soils are aluminum (Al) toxicity and 
phosphorus (P) deficiency. In acidic soil, aluminum becomes solubilized into ionic forms that 
are highly toxic to plants.  Al3+ will also react with phosphates to form aluminum phosphates 
which reduce the amount of phosphate that is available for uptake by plants. In addition, at 
low pH, the solubility, and hence availability to the plant, of essential plant nutrients such as 
nitrogen (N), potassium (K), magnesium (Mg) and calcium (Ca) is reduced.   
 
Finger millet is one of the main food crops cultivated in the western half of Ethiopia where 
acidic soils predominate (Abebe, 2007), but yield of finger millet in these regions (1.56 
ton/ha) is far below its average yield potential of 6 ton/ha (Oduori, 2008). Despite the 
importance of finger millet for food security in areas with soils of high acidity and its large 
potential for improvement, research to understand plant response to this stress is limited.  
 
In general, the aims of this research component are to screen finger millet germplasm and 
evaluate its performance at multiple locations where acidic soil is a major problem and 
identify lines with tolerance to Al toxicity and P uptake efficiency. Moreover, studies to 
identify genomic regions and haplotypes associated with these traits will be carried out to 
improve finger millet for cultivation on acidic soils.  
 
Using a hydroponic system, a total of 600 cultivated and 30 wild finger millet germplasm 
samples will be screened for tolerance to aluminum under laboratory conditions. Based on the 
results of this screening experiment, about 300 genotypes representing all the phenotypic 
classes (tolerant, intermediate and susceptible) will be evaluated under field conditions at 
three locations with highly acidic soils in the western and north western parts of Ethiopia. 
Multi-location yield trials of 20 tolerant genotypes and two standard checks will be 
conducted to release two cultivars for acidic soil regions of Ethiopia. Moreover, a whole-
genome association approach will be applied to identify genomic regions and haplotypes 
associated with tolerance to aluminum toxicity. Markers associated with those traits can 
then be used for marker-assisted improvement of finger millet for cultivation on acid soils 
by plant breeders in Ethiopia and beyond.  
 
In this research component, one MSc and one PhD candidate enrolled in a “sandwich” 
program and will be trained on field and lab based evaluation and screening techniques of 
Al toxicity as well as plant genome analysis to identify candidate genes for the trait. This 
research project will make extensive use of the whole genome sequence data of finger 
millet generated by Bioinnovate Africa and African Orphan Crop Consortium (AOCC) with 
support from SLU bioinformatics unit lead by Docent Erik Bongcam and finger millet 
genomics group lead by Prof. K. Devos of the University of Georgia, Athens-USA (UGA). 
Prof. Rodomiro Ortiz (SLU chair professorship on genetics and plant breeding) can assist 
on experimental design, data analysis and interpretation. 
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PhD Student Project 1.2  Sorghum: Screening and association mapping of drought  
                                                tolerant sorghum genotypes in Ethiopia (1PhD & 1 MSc) 

Sub-Saharan African countries depend on rain-fed agriculture and several countries, 
particularly Ethiopia, face recurrent droughts exacerbated by climate change. The 
improvement and production of drought tolerant crops, such as sorghum is extremely 
important. 
 
Sorghum is a staple food for more than 500 million people in the semi-arid tropics of the 
world, with 100 million in sub-Saharan Africa alone (Serna-Saldivar and Rooney, 1995; 
Smith and Frederiksen, 2000). It is primarily a crop of resource-poor small-scale farmers and 
is grown predominantly in low-rainfall, arid to semi-arid environments. The crop is typically 
produced under adverse conditions such as low agricultural inputs and marginal lands. It is 
well adapted to a wide range of precipitation and temperature levels and is produced from sea 
level to above 2000 m.a.s.l. Due to its drought tolerance and adaptation attributes, this crop is 
grown in eastern Africa in areas where agricultural and environmental conditions are 
unfavorable to other crops. 

 
Ethiopia, as the centre of domestication of sorghum, has the greatest genetic diversity for 
both cultivated and wild forms. It is the second most important staple cereal crop after teff 
(Eragrostis tef), making a huge contribution to the domestic food supply chain and rural 
household incomes. It also ranks third, after maize and teff, in national production. 
 
Drought is the most severe stress in low land areas of Ethiopia that constitute 66% of the total 
arable land where sorghum is the major crop (Gebeyehu et al., 2004, Bota et al., 2000).  As 
Ethiopia is one of the centers of diversity of sorghum, tolerant genotypes against biotic and 
abiotic stresses may be obtained through screening of genotypes from this diverse gene pool. 
However, so far, sorghum cultivar development for lowland parts of Ethiopia has focused on 
selection of early maturing low-yielding cultivars that can escape drought, with little focus to 
the development of high yielding drought tolerant cultivars (Asfaw, 2007).  
 
Field screening of genotypes at drought prone sites, supplemented with in vitro and 
greenhouse screening, were widely used approach to develop drought tolerant cultivars. This 
approach has yielded two well-known drought tolerant cultivars developed from Ethiopian 
germplasm. These, however, do not perform uniformly in different sorghum growing areas. 
These points towards the need to develop more drought tolerant cultivars of sorghum with 
wider adaptation using various integrated molecular and physiological techniques from local 
sorghum gene pool in Ethiopia. 
 
Moreover, modern molecular techniques such as association mapping has received focus due 
to the advances in genomic technologies and high resolution mapping for use with diverse set 
of germplasm and the accompanying advancement of robust statistical analysis methods. 
Association mapping studies have been widely adopted in all major crop species for gene 
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identification and quantitative trait loci validation, and to better understand the genetic basis 
of complex traits. It is also a promising approach for countries like Ethiopia which has a 
considerable sorghum genetic diversity.   
 
Hence, this project is designed to accomplish the following objectives: 

• To screen different sorghum genotypes using in vitro, greenhouse and field 
experiments for drought tolerance through farmers participatory approach; 

• Association mapping of drought tolerant genes or quantitative trait loci (QTL); 
• Introgression of drought tolerance traits into elite farmers’ cultivars; 
• Training one PhD student through a “sandwich” PhD research and education 

approach. 
 

PhD Student Project 1.3  Durum wheat: Genetic diversity, grain protein composition  
and physicochemical starch traits in Ethiopian durum wheat 
gene pool (1PhD & 2 MSc) 

Durum wheat (Triticum turgidum ssp. durum) is a monocotyledonous plant of the Poaceae 
(Gramineae) family. For commercial production and human consumption, next to common 
bread wheat (Triticum aestivum L.), durum wheat is the second most important Triticum 
species.  Tetraploid wheat is widely grown by farmers on the heavy black clay soils 
(vertisols) of the Ethiopian Highlands, at altitudes range of 1500-3000 meter above sea level 
(m.a.s.l.) during the main cropping season (June to December). However, the most suitable 
areas fall within an altitude range of 1900-2700 m.a.s.l. and an annual rainfall range between 
600 and 2000 mm (Tesemea and Belay, 1991). The central Ethiopian highlands are also home 
to most landraces grown in the country, but are under increasing threat due to replacement by 
high yielding exotic bread wheat cultivars. This is largely due to a national extension 
program that is in need of improvement, and the lack of streamlining and designing proper 
germplasm conservation and utilization practices.  
 
Durum wheat is an economically important crop because of its unique characteristics and its 
use in products such as bread and pasta. Traditionally, it is characterized by morphological 
traits such as the kernel (which may be golden, amber and translucent), and/or by its protein 
content and gluten strength. These traits are associated with the firmness, resiliency and 
stability of the cooked pasta products; with high protein content and gluten strength being the 
preferred choice of processors. Pasta making includes a number of steps; milling of primarily 
durum wheat into semolina, kneading of the semolina with water, extrusion of the dough into 
continuous strands, and drying at elevated temperatures. A protein network starts to be 
formed during the kneading or mixing process, but the network is continuously built up 
during the extrusion of the dough. The main mechanisms behind the formation of this 
network are thiol-SS exchange reactions and entanglements of the glutenin subunits. The 
colour of the pasta is due to high contents of carotenoids, especially of lutein in durum wheat. 
  
Characterization of Ethiopian tetraploid wheat landraces for seed storage protein traits (Glu-1 
& 2: which can be characterized by SDS-PAGE), for protein network forming abilities (by 
e.g. SE-HPLC) and lutein content (by HPLC) should be carried out in order for Durum wheat 
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breeding and improvement. Furthermore, the investigated material will be evaluated for 
identification of novel molecular marker(s) that could be exploited for Durum improvement.  
Moreover, the physicochemical characterization of starch (ratio of amylopectin and amylose, 
retrogerdation, viscosity and pasting traits), where reduced proportion of amylose (waxy) is 
desired, is currently a research focus for Durum wheat improvement. 
 
Thus, the aim of this study is to establish the correlation/inter-linkage between biochemical 
traits, DNA markers such as single nucleotide polymorpshims (SNPs) and morphological 
descriptors that determine the quality of durum wheat that would be translated into a rapid 
development of high performing genotypes with acceptable end-use properties. This research 
component will involve one PhD candidate-engaged in a “sandwich program–who will be 
trained in field and lab based evaluation and screening techniques of durum landraces for 
industrial application, as well as genome analysis to identify candidate genes for targeted 
traits. This research will be implemented in close collaboration with a pasta factory based in 
Addis Ababa, farmers in the Durum growing central highlands as well as National 
Agricultural Research System (NARS) in Ethiopia.    
 
PhD Student Project 1.4   Development and use of high throughput, dense DNA  

markers for genetic diversity analysis to promote conservation   
and breeding of Guizotia abyssinica (Noug) (1PhD & 1 MSc) 

Edible oil crops are sources of concentrated calories, essential proteins, vitamins and 
micronutrients. As a consequence of their multiple uses, oil-seeds are widely grown and 
used in developing countries by small-scale farmers (Geleta et al. 2002). Noug is an oil-
seed crop, indigenous to Ethiopia, where it is the major source of edible oil and holds 
significant promise for improving rural livelihoods. Ethiopia is considered the center of 
origin, domestication and genetic diversity of noug. Through international collaborative 
research it was possible to develop noug strains with various desirable traits, such as high 
oil and/or oleic acid content (Petros et al. 2009; Geleta et al. 2011).  Recent studies have 
used molecular markers to reveal the genetic diversity of some noug populations grown in 
Ethiopia (e.g. Geleta et al. 2007). However, none of these studies were based on more 
informative co-dominant markers such as, simple sequence repeats (SSRs) or Single 
Nucleotide Repeats (SNPs). Also, these studies did not use markers developed based on 
expressed part of noug genome. Molecular marker based analysis of genetic diversity and 
identification of genetic diversity hotspots offers the opportunity to identify and develop 
various genotypes with desirable traits such as seed yield, oil content, nutritional quality, 
and biotic and abiotic stresses.  
 
A large number of noug expressed sequence tags (ESTs) and genotyping-by-sequencing 
(GBS) based DNA sequences have been generated through a Composite genome project 
(CGP) (e.g. Dempewolf et al. 2010), and an ongoing collaborative project between SLU 
and AAU funded by the Swedish Research council (VR) is generating new GBS based 
DNA sequences for this cop. The use of these resources and tools for genetic diversity 
analysis of noug gene pool in Ethiopia will contribute to the development of efficient ex-
situ and in situ conservation strategies as well as for application of molecular breeding for 
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noug improvement. We aim to develop new DNA dense, high throughput markers and 
conduct genetic diversity analysis on noug accessions that represent all current and past 
noug growing areas in the country. These DNA markers will be developed based on 
recently developed genomic tools and resources as well as those that are under 
development.  
 

The following are the aims of this project: (1) educate two young scientist (1 PhD 
participating in a “sandwich” program– and 1 MSc) in most advanced molecular techniques 
and genomics that have direct application in conservation of genetic resources and 
molecular plant breeding; (2) develop new molecular markers for noug and assess genetic 
diversity of noug gene pool in Ethiopia that will contribute to the acceleration of breeding 
programs and generate required knowledge to enable the employment of marker-assisted 
breeding methods, and (3) contribute to the conservation of noug genetic resources in 
Ethiopia through the identification of genetic diversity hot-spots for in-situ/on-farm 
conservation and for the development of noug core collection for ex-situ conservation at 
Ethiopian Biodiversity Institute (EBI).  
 

The following are major project activities: 
Germplasm collecting mission: About 100 new noug populations will be collected from 
remote and pocket areas that have not been covered by previous collecting mission. New 
populations will be collected in an anticipation to increase the genetic variation available 
for the conservation and improvement of this crop.  
Developing new molecular markers: SSRs and SNP markers that will be used for genetic 
diversity analyses as well as for molecular breeding will be developed based on (1) 25711 
noug ESTs that are available at EST database, and (2) GBS based sequences developed 
through CGP as well as those that are being developed through VR project. The work also 
includes converting interesting SNP markers into simple PCR-based markers (e.g. Cleaved 
amplified polymorphic sequences (CAPS) and dCAPS (derived CAPS)) that can be used in 
low-tech laboratories in developing countries, such as Ethiopia.  
Genetic diversity analyses of noug genetic resources: A total of 400 noug accessions will 
be analyzed using SSR and SNP markers and their derivatives. The molecular markers that 
will be used include those developed based on DNA sequences that are functionally 
annotated using the Arabidopsis Information Resource (TAIR). The target accessions 
include new collections, accessions from EBI as well as populations that have been 
identified as having various desirable traits through recent studies. 
Bioinformatics and statistical analyses: Various freely available bioinformatics programs 
such as primer3, Msatcommander-0.8, Clustal X, Bioedit will be used. Statistical software, 
such as GeneMarker® V2.2.0, POPGENE, Arlequin, STRUCTURE, as well as general 
purpose statistical software such as R-package will be used for various analyses. 
 

The main final outputs of the project will be (1) new molecular markers that can be used for 
various applications including genetic diversity analysis, conservation as well as molecular 
breeding, (2) genetic diversity hotspots for in situ/on-farm conservation,(3) accessions for 
gene bank core collection, and (4) at least four research articles and one PhD and one MSc 
theses.  
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PhD Student Project 1.5  Improving oil qualities and quantities in Brassica carinata for  
either food or industrial applications (1PhD & 1 MSc) 

With declining petroleum sources and a rapidly expanding world population, the 
identification of renewable materials to support the bio-based economy will become 
increasingly imperative. Oilseed-derived vegetable oils and their constituent fatty acids are 
sources of renewable materials for industrial applications and biofeuls. Historically 
vegetative oils derived from oilseed crops such as soybean and rapeseed have been used 
primarily for human consumption. Given the high energy density of their fatty acid 
components, vegetable oils have been increasingly used for production of biofuels, including 
biodiesel and more recently jet fuel.  Vegetable oils also have many chemical and physical 
properties that make them suitable feed stocks production of many industrial materials 
currently derived from petroleum. Development of oilseed crops in Ethiopia for both food 
and industrial purposes will contribute to alleviate this urgent need on one hand and to the 
Ethiopian economy and sustainable agriculture on the other hand. A wide diversity of novel 
fatty acid structures and variant oil storage forms occur in plants and other organisms that can 
greatly expand the currently limited functional properties for both healthy food and industrial 
applications of crop-sourced vegetable oils.  
 

Brassica carinata is the third oilseed crop in its production after noug and linseed 
(Alemayehu and Becker, 2002). Known as Ethiopian mustard, B. carinata is native to 
Ethiopia and has been cultivated as a vegetable and as an oilseed crop in Ethiopia since 
ancient time. B. carinata is a natural amphidiploid (tetraploid) of B. nigra and B. oleracea 
(Rakow, 2004). In Ethiopia, the seed oil of carinata is used for cooking by mixing with other 
vegetable oils such as noug due to its high erucic acid content and the seedcake is used as 
fodder for livestock as important protein source although the presence of glucosinolates is a 
limiting factor. The plant is commonly used as leafy vegetable and consumed after cooking.  
 

B. carinata has several desirable agronomic traits, such as resistance to a wide range of 
diseases and pests, high resistance to drought (Kumar et al., 1984), making it a suitable 
candidate for semiarid regions that are expected to be more prominent with increased global 
warming, grows better under saline and late sown conditions (Malik, 1990) as well as 
resistant to lodging and pod shatter. It also has much more developed and vigorous root 
system than B. napus. As B. carinata is excellent in controlling weeds and maintaining soil 
fertility, farmers plant it to obtain a good yield of the other crop after using the land from 
which B. carinata is harvested. The significance in Ethiopian agriculture production and its 
good agronomic traits make B. carinata an ideal oilseed crop for oil production using some 
marginal lands where other agricultural crops cannot grow well for both food and industrial 
oil purposes.  
 
The B. carinata seeds contain 25-47% oil, are rich in erucic acid, a fatty acid which is 
detrimental to food quality, but is a valuable feedstock for many industrial applications and 
has high potential to be used as biofuels. The seed oil is thus not suitable for direct food 
consumption, while the erucic acid is not high enough to warrant its commercial production 
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for industrial applications. The oil qualities in B. carinata need thus to be improved for either 
food or industrial applications, thus enhancing farmers’ benefits of cultivating B. carinata 
and economic development in the country.  
 

Compared to rapeseed, research efforts and international breeding programs in B. carinata 
have been limited. This holds true in Ethiopia. Considering its Ethiopia origin, the species has 
a great potential to be further improved in the country. The interest in using erucic acid from 
the B. carinata seed oil as industrial feedstock has been increased in recent years. In Ethiopia 
favoring cultivation of oilseed for import substitution of edible oils or export of high value 
seed/oil has become more obvious (Belete, 2011). In Canada, new breeding lines of B. 
carinata have been bred with the seed oil content up to 47% and protein level up to 45% 
(Agriculture and Agri-Food Canada), which could be good genetic resources for further 
improving the oil qualities.  
 

Genetic improvement in oil quality and quantity through traditional breeding methods is 
ineffective for B. carinata due to its limited genetic resources in the oil quality and the long 
breeding cycle. Modern breeding tools, such as genome editing like CRISPR/Cas and the 
availability of genome sequence information in different oil crops offer a range of 
possibilities to modify the oil qualities or quantities in B. carinata.  
 

The ultimate goal of this subject is to train young Ethiopia scientists to use modern breeding 
tools to improve plant properties, in this case oil qualities of B. carinata for both food and 
industrial applications. The specific objectives are 1) Training of one PhD student who would 
after graduation be able to drive plant oil-related research in Ethiopia, thus contributing to the 
capacity building at Addis Ababa University and in the country; 2) Developing new breeding 
lines with edible or healthy seed oil quality (increased oleic acid level, reduced erucic acid 
and polyunsaturated fatty acids); 3) Generating new breeding lines with reduced 
glucosinolate content in seeds for using the seedcake as animal feed (in combination with the 
objective 2); 4) Generating new lines with industrial oil qualities (increased erucic acid level 
and wax ester production in carinata seeds); 5) Generating lines for increasing the seed yield.     
 

The feasibility of this project is very high as the AAU partner have the best genetic resources 
of B. carinata in Ethiopia for this project and the SLU partner has many years’ experience in 
plant oil research in other oil crops, which would certainly be beneficial to the proposed 
project. The project will train one PhD student and 2 Master students for AAU.  
 

The PhD study will be in a sandwich programme, fully supported by the project. Through 
studying some courses and working in SLU’s lab, Alnarp, the PhD student will be able to 
learn new plant breeding tools, such as CRISPR, and some biochemical and molecular 
analyses during his PhD period. The two Master students will also have a short term stay in 
the partner’s lab in Sweden for learning some biochemical and molecular methods. We 
believe this will strengthen the research capacity at AAU in the short term as these techniques 
could be easily introduced into other crops for improving similar or other agronomic traits. 
Moreover, the improved oil qualities and quantities in B. carinata would potentially 
contribute to better utilization and conservation of genetic resources of this native species in 
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the country, thus to the Ethiopian economic development and sustainable agriculture in the 
long run.  
 
 

Sub-Project Members:-  
Staff from AAU: -  Drs. Kassahun Tesfaye, Tileye Feyissa, Teklehaimanot Haileselassie, 

Anteneh Tesfaye, Dereje Beyene, Genet Birmeta, Abiy Zegeye, & 
Abel Teshome  

Staff from SLU: -   Professors Anders Carlsson, Erik Bongcam, Eva Johansson, Rodomiro 
Ortiz, Li-Hua Zhu and Drs. Mulatu Geleta and Moneim Fatih,  

University of Georgia, Athens, USA:- Prof. Katrien Devos (finger millet genomics)     
Graduate students:-   5 PhD and 7 MSc students 
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SUB PROJECT 2:  

PHYTOBENEFICIAL MICROORGANISMS FOR SOIL ENGINEERING AND 

SUSTAINABLE AGRICULTURE 

 
Although agriculture is the most important activity in Ethiopia, because of such challenges as 
drought, poor soil fertility (soil acidity/alkalinity) and diseases, crop yield remains very low. 
On the other hand the country is experiencing dramatic population growth, which implies that 
agricultural productivity needs to be increased to feed the growing population. During the 
green revolution, countries in Latin America and Asia increased agricultural productivity 
through intensive use of chemical fertilizers, insecticides, and fungicides. However, intensive 
use of agrochemicals results in severe environmental pollution. In addition, smallholding 
farmers in Africa cannot afford the intensive use of agrochemicals. Therefore, to increase 
agricultural productivity in Africa it is necessary to use and develop other technologies that 
are environmentally safe and cheap to use by smallholding farmers.  

Under subproject 1 of this project the use of conventional and molecular plant breeding is 
proposed as one approach to increase agricultiral prodictivity which will be based on a solid 
platform of crop breeding developed at SLU (Prof. Ortiz SP1)1. However, with increasing 
unpredictability of weather conditions under climate change, plant breeding alone may 
not be enough to address these challenges. This, therefore, calls for strategies completing 
phenotypic plasticity and adaptability without curtailing yield potential. In this respect, 
plant growth promoting (PGRP) microbes offer enormous potential. The soil surrounding 
plant roots is one of the main sources of PGPR. Therefore, developing microbial 
biofertilizers to promote plant growth and health is a geneal approach to improve crop 
prductvity. All plants are known to form beneficial association with microbes. Some of these 
phytobeneficial microorganisms live freely in the soil interacting with the plant (rhizosphere 
microbes) while others reside inside the vascular tissue of plants, collectively called 
endophytes. These phytobeneficial microorganisms help the plant aquire limiting nutrients, 
produce plant growth promoting phytohormones, or protect the plant from attack by pests and 
pathogens. Enormous metabolic capabilities of PGPRs in plant growth promotion and 
protection against abiotic and biotic stress is well documented by members of our team 2-

8. Here we propose studies using assemblages of different PGPR with complementary 
and synergistic traits that will provide more effective and consistent effects 9.  

Therefore, our main effort will be to integrate the activities of this subproject (SP2) with 
the activities proposed under SP1 to maximize yield of sorghum and finger millet. Work 
on phytobeneficial microbes will focus on sorghum and finger millet, two of the most 
important cereal crops in the arid regions of Africa. For both these crops Ethiopia is known to 
be the center of origin and/or diversity. Therefore, this project mainly focuses on 
microorganisms associated with cultivated sorghum and finger milet from different 
agroecological zones in Ethiopia and the wild relatives of these two crops. 
 

In addition maximum effort will be made to isolate the different microbial isolates from 
some of the harshest environments in Ethiopia. Plant associated microbes isolated from 
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such harsh environment are expected to have been co-evolved with the host and are thus 
expected to help the plant survive under such harsh conditions.10   

 Overall Objectives 
The objectives of this subproject are therefore to: 

1. Isolate, screen, and characterize phytobeneficial microbes (bacteria and AMF) from 
rhizosphere and bulk soil samples and evaluate their potential applications in 
increasing growth and yield of sorghum and finger millet for sustainable production; 

2. Isolate and characterize bacterial and fungal endophytes from sorghum, millet, and 
wild relatives of these crops, evaluate their role for growth and survival of the plants, 
and select the best strains for large scale application; 

3. Construct tagging, monitoring, formulation and delivery systems of native microbial 
consortia (MC) formulations taking into account the active principles of their action;  

4. Evaluate methods developed under objective 3 on farmers’ fields;  
5. Screen endophytes for the production of soluble and volatile bioactive compounds 

and determine their potential applications in agriculture and health 
 
Methods for beneficial microbe isolation recently developed at SLU will be ued in this 
study2-5,7,9-16. Currently there are attempts at SLU to establish monitoring and formulation 
systems using bioinformatics and cutting edge molecular technologies that can help to ensure 
the microbial isolate reproducible performance under field conditions and this system will 
also be used in this study.  
 
PhD Student Project 2.1  Effects of phytobeneficial soil microbes on abiotic stress 

tolerance and nutrients uptake of finger millet (Eleusine 
coracana (L.) Gaertn) and Sorghum (Sorghum Bicolor (L) 
Moench) under low input sustainable agriculture (1PhD & 3 
MSc) 

 
Plant growth promoting rhizobacteria and arbuscular mycorrhizal fungi have showed  a 
significant growth promotion and yield increment in finger millet (cf. review in Thilakarathna 
and Raizada, 2015) in sorghum (Mareque et al., 2015) under both greenhouse and field 
conditions. Rhizosphere/bulk soil samples will be collected from diverse agroecological 
zones of Ethiopia where finger millet commonly grows for rhizobacterial isolation and 
trapping of arbuscular mycorrhizal fungi (AMF). Screening for phytobeneficial traits (ACC-
deaminase, indole acetic acid, siderophore, hydrogen cyanide, lytic enzymes productions; 
phosphate solubilization studies, etc) will be done following standard procedures. Isolates 
with greater phytobeneficial properties will be sequenced and genomic regions for important 
traits identified. Association mapping will be performed to understand the genetic basis of 
complex traits. Markers associated to key compounds of bioactivity will be developed.  The 
most promising microbial  isolates will be inoculated to finger millet  and sorghum crops  
under greenhouse  and field conditions and  will be evaluated for diverse agronomic 
parameters (shoot/root dry weights, nutrients up take by the crop, yield, etc). Rhizosphere 
competence of the promising isolates for field application will also be determined following 
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established methods. The formulation methods of the promising microbial strains will be 
evaluated using cheap and locally available various carrier substances. 
 
PhD Student Project 2.2  Endophytes of finger millet and sorghum and their wild    
                                              relatives (1 PhD & 3 MSc students) 
Endophytic microorganisms are known to promote plant growth and survival through the 
production of phytohormones, by making limiting nutrients available, or by protecting the 
host from attack by pathogens and pests. This shows that in the course of evolution both the 
plant and the microorganisms perfected their mutualistic association for the benefit of both. 
However, different studies showed that modern agricultural practices, such as heavy use of 
fertilizer, pesticides, fungicides, and other agronomic practices could eliminate several plant-
associated beneficial microorganisms, thus seriously affecting plant growth and crop yield. 
To regain these lost plant associated microorganisms one may have to look them from wild 
relatives of cultivated plants.  
 
Ethiopia is one of the centers of diversity for several crops. Thus we still find many wild 
relatives of different cultivated crops. Isolation of endophytes from these wild relatives may 
thus give us those beneficial strains that are naturally associated with the crop but lost 
through agronomic practices over the years. 
 
Endophytes have also been shown to be important sources of bioactive compounds making 
them extremely attractive for the development of new drugs or agrochemicals. In some 
studies it has been reported that some bioactive compounds, for example the anticancer 
compound taxol from the bark of the Taxus tree, are produced by a plant associated fungus.  
 
In this study all the endophyte strains collection will be sequenced and genomic regions of 
bioactive compounds identified. For those strains producing interesting compounds the 
cultivation condition will be optimized and the active components purified. The pure 
compound will then be characterized to determine its novelty. Finally the potential usefulness 
of the compound under application conditions will be evaluated. Selected endophytes will be 
characterized using state of the art molecular techniques and evaluated for their importance 
for plant growth and health studied both under green house and field conditions. Methods for 
field application of the selected endophyte will also be developed and optimized. 
 
Sub-Project Members  
Staff from AAU  Drs. Diriba Muleta, Addis Simachew,  

Amare Gessesse, Yemisrach Muluget, Fassil Assefa  
 

Staff from SLU    Drs. Salme Timmusk, Sebastain Hakansson,  
Erik Bongcam- Rudloff, Teun Dekker  

Other collaborators 
Uppsala University:-   Dr. Jonas Bergquist (JB)  
University of Arizona, USA:-   Dr. Joel Cuello (JC)  
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University of Waterloo, Canada:-   Dr. Bernard Glick (BG)  
Graduate students:-     2 PhD and  6MSc students   
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SUB-PROJECT 3: 

IMPROVING FEED NUTRITION AND DECREASING ENTERIC METHANE 

EMISSION IN INDIGENOUS SHEEP  

 
Ethiopia has the largest livestock population in Africa with close to 100 million cattle, sheep 
and goats with nearly 99% of which are indigenous breeds. Trends over the last few decades 
indicate that this number is expected to increase commensurate with increase in the 
population. However, yield of animal products such as milk and meat lag far behind those of 
improved breeds in commercial animal farms in the industrialized countries. Ruminant farm 
animals, particularly cattle, serve multiple purposes including milk, meat, leather/skin and 
draught. Moreover, farm animals also serve as status symbols, easily convertible source of 
cash and insurance against in times of hardship … thus are important social and economic 
assets. 
 
Ethiopia has charted out the Climate Resilient Green Economy (CRGE) Strategy to achieve 
middle income status by the year 2025 while maintaining greenhouse gas emissions at 2010 
levels (estimated at 150MT of CO2e). Already, the last five years of rapid economic growth 
and expansion of cheap and renewable sources of energy are testament to the commitment to 
carbon neutral growth. However, what makes this goal daunting is that 90% of current GHG 
emissions originate from livestock and manure management. And this is expected to be 
exasperated with the projected increase in livestock population. 
 
Despite the importance of farm animals in the lives of small holder farmers and pastoralists, 
the overwhelming majority of farm animals are under traditional management practices that 
rely on naturally growing forage plants with little input to increase the nutritive quality. 
 
Methane is a major GHG produced in rumen by methanogenic archaea that use enteric CO2 
and H2 to form CH4. However, accumulation of H2 results in inhibition of the re-oxidation of 
NADH consequently also inhibiting microbial growth, forage digestion, and the associated 
production of acetate, propionate, and butyrate. Therefore, any mitigation strategy that 
reduces methanogen populations or activity must also consider alternative pathway for H2 
removal from the rumen.  
 
Though improved high quality animal feed can greatly contribute to reduce methane emission 
from enteric fermentation in intensive farming systems, under the current traditional 
extensive management practice of ruminant animals, in the short run, it’s impact on the 
national GHG emission will be inconsequential if it is the only choice of immediate 
intervention. Therefore, the proposed research project approaches the issue by investigating 
the rumen environment through better feed management and manipulating rumen biota. 
 
One approach is to improve sheep performance by more balanced diets that would greatly 
reduce methane emissions per unit of product. This would include screening of local feed 
crops, individual and/or in mixes, for their methane emissions. The effects of different 
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scenarios on methane emissions can be approximated using the Nordic dairy cow Karoline 
mechanistic dynamic model (Ramin and Huhtanen, 2012 and Huhtanen et al., 2008). In 
addition to this, in vitro methane production and nutritive value can be determined by 
automatic in vitro gas production system. Kinetic parameters estimated from total gas and 
methane production profiles are then used in a mechanistic rumen model to predict in vivo 
digestibility and methane emissions from dynamic rumen system. The method is also useful 
when estimating the activity of some anti-nutritional factors such as tannins. 
 
The second approach will collect and isolate clonal colonies of acetogenic and methanogenic 
bacteria collected from sheep rumen/hindgut through serial dilution and pour plate techniques 
using selective media. The clonal isolates will be molecularly characterized by PCR 
amplification and sequencing of acetyl-CoA synthase genes and methyl-CoM reductase gene 
from acetogene and methanogens, respectively, to identify specific strains. Clone libraries of 
the variants of the amplified genes will be constructed.  
  
The reductive acetogenesis will be assessed in vitro by co-culture assay (by co-culturing 
acetogens with methanogens in modified animal feed nutrient and comparing their methane 
production with methanogens cultured separately as a control). The ability of probiotic yeast 
to improve acetate production in co-culture assay will also be assessed. 
 
Finally, the in vivo effectiveness of the acetogen srtains identified as superior methane 
mitigators (more efficient at capturing H2 for acetate production), along with probiotic yeast 
strains, will be assessed for their suitability  in ruminnaly cannulated sheep.  
 
Objectives: 

• Locally sourced improved and balanced diets of sheep to reduce methane emissions 
per unit product. 

• Isolation of acetonogenes and methanogenes from local sheep rumen/hind-gut. 
• Characterization and selection of acetogen strains with lower enteric methane 

emission properties. 
Sub-Project Members:-  
Staff from AAU: -       Drs. Abiy Zegeye, Addis Simachew   
Staff from University of Pretoria: -   Dr. Abubeker Hussein   
Staff from SLU:-      Prof. Pekka Huhtanen 
Graduate students:-      1 PhD and 1 MSc 
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SUB-PROJECT 4:  

NOVEL BIOCATALYSTS FROM EXTREMOPHILES 

 
Ethiopia is endowed with an amazing diversity of extreme habitats that include alkaline and 
neutral hot springs, alkaline soda lakes, alkaline and neutral hypersaline as well as acidic 
habitats. Many of these extreme environments harbor a diverse group of microorganisms. 
Over the years, our laboratory has been working on the study of the diversity and potential 
applications of microorganisms from these habitats. Thus several microbial strains producing 
industrially important enzymes were isolated from these habitats. These enzymes were found 
to be potentially useful for application in the textile, leather tanning, food processing, 
detergent, and brewing industries. Some of the enzymes have already been tested at 
application condition in industry and were found to perform the same as or better than 
commercial enzymes. Currently all industries in Ethiopia that are using enzymes as 
processing aids import their requirement from abroad with the expenditure of scarce foreign 
currency. Development of enzymes locally for use by local industries is, therefore, expected 
to reduce the cost of enzyme import. In addition such enzymes could find market 
internationally. 
 
Overall Objectives 
The main objectives of this proposed research project is therefore to: 

• Isolate novel enzymes from different extremophilic microorganisms, characterize the 
enzymes, and clone the genes for further improvement; 

• Screen industrially important biocatalysts employing metagenomic techniques to 
access a large fraction of the genetic pool in extreme habitats of Ethiopia; 

• Development of different expression systems for efficient production of selected 
enzymes; 

• Scale up enzyme production and evaluate the enzymes at application conditions in 
collaboration with local industries. 

 
PhD Student Project 4.1  Novel enzymes from culturable halophilic and           

haloalkaliphilic microorganisms from the Ethiopian Rift 
Valley (1 PhD & 2 MSc students) 

Along the Ethiopian Rift Valley that extends from north (Afar region) to south (the Ethio-
Kenya border) there are a number of saline and/or hypersaline habitats. Some are in the 
neutral pH range while others are alkaline. In our previous work that focused on microbial 
diversity of haloalkaliphiles we found an amazing diversity of haloalkaliphilic 
microorganisms. However, to date no systematic study has been carried out about microbial 
diversity from hypersaline neutral habitats that are found in the Afar region. The brines of 
some of the ponds in this region appear deep red or brown in color, a characteristic feature of 
halophilic microorganisms. Therefore, this is an indication of an abundant growth of 
halophilic prokaryotic organisms.  
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Enzymes produced by halophilic and haloalkaliphilic microorganisms are considered to have 
attractive potential for application. One area of application for such enzymes is synthetic 
reactions in organic solvents (bioorganic synthesis). Such hydrolytic enzymes like lipases and 
proteases have been extensively used for bioorganic synthesis at low water activity. In such 
applications stability of the biocatalyst in the organic solvent is a critical factor determining 
the commercial success of the process. Compared to enzymes from other organisms, those 
produced by halophilic and haloalkaliphilic microorganisms are considered to have better 
stability in the presence of organic solvents.    
 
In this part of the project one PhD and two MSc students will be involved in the isolation, 
screening, and characterization of lipases, esterases and proteases from halophilic and 
haloalkaliphilic microorganisms. The PhD student shall work on halophilic lipases. The two 
MSc students will work on esterases and proteases from halophilic and haloalkaliphilic 
microorganisms.  
 
Water and soil samples will be collected from the northern Rift valley (Afra region), Central 
Rift (Abijata and Shalla area) and Southern Rift Valley regions. Halophilic and 
haloalkaliphilic microorganisms will be isolated using nutrient rich and nutrient poor media 
containing from 20 to 25% salt. After purification of the isolates through repeated streaking, 
the microorganisms shall be screened for enzyme production. The best strain(s) producing the 
enzyme of interest in sufficient quantity will be selected for further study. Then the strain(s) 
will be grown in liquid culture and the enzyme(s) purified to homogeneity. The pure enzyme 
will then characterized using a battery of biochemical and biophysical techniques in order to 
determine the potential usefulness of the enzyme(s) for different industrial applications. The 
potential usefulness of the selected enzyme for bioorganic synthesis will be tested using a 
range of solvents.  
 
Organisms isolated from natural habitats rarely produce enzymes ideally suited for 
commercial level production. In most cases either the level of production (amount of the 
enzyme produced) and/or some properties of the enzyme may not be suitable for large-scale 
industrial applications. To overcome these challenges it is important to clone the genes and 
express in appropriate hosts and manipulate the gene through protein engineering. In this 
study the gene coding for the selected enzyme will cloned and the gene will be manipulated 
to generate a better variant of the enzyme.  
 
Finally the native enzyme and/or the modified variant will be produced in sufficient quantity 
using different expression systems and methods of protein immobilization will be optimized. 
The immobilized enzyme will then be tested for bioorganic synthesis and other applications. 
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PhD Student Project 4.2  Search for new enzymes from alkaline and haloalkaline  
           environments through metagenomics  
          (1 PhD student & 2 MSc students) 

 Compared to eukaryotes, prokaryotes are highly diverse accounting for more than 90% of 
the earth’s total biodiversity. In addition microorganisms occupy every conceivable habitat 
on earth and thus have enormous functional diversity. This makes microorganisms an ideal 
source of genetic material for modern biotechnology. However, at present in most habitats 
only 1% or less of the microorganisms that exist in any environment are culturable. 
Therefore, 99% or more of the microorganisms are not culturable, indicating that a large pool 
of the microbial genetic resource in any environment is inaccessible for any biotechnological 
use. In recent years accessing this huge microbial gene pool is made possible through 
metagenomics. Thus the entire community DNA from any habitat is isolated and put in 
appropriate vectors and screened for the production of desired enzyme.  
 
In this study DNA will be isolated from soil and water samples collected from saline and 
alkaline saline habitats in Northern, Central, and Southern Rift Valley of Ethiopia and a 
metagenomic library will be constructed using appropriate vectors. The library will then be 
screened for lipase, esterase and lipase production. The promising candidate genes will be 
expressed in different expression systems for efficient enzyme production and the produced 
enzymes will be characterized for different industrial applications as described in 4.1. One 
PhD and two master students will work on this subproject. The PhD student shall work only 
on one type of enzymes, for example lipases and two master students will work on the 
remaining two enzymes.  
 
PhD Student Project 4.3  Thermostable and alkaline enzymes from thermophilic and  

           thermoalkaliphilic microorganisms 
           (2 PhD student & 2 MSc students) 

The rift valley of Ethiopia do also contain several alkaline and neutral hot springs ranging in 
temperature from about 60oC to 95oC. The fact that these organisms grow at such extreme 
conditions suggests that enzymes isolated from them could be optimally active and stable at 
high temperature and, in some cases at high pH too. Thermostable and thermoalkalistable 
enzymes are extremely important for a variety of applications. Some of the theromstable 
enzymes with attractive potential application include: thermostable alkaline xylanase for bio-
bleaching application in the pulp and paper industry; thermostable amylases, DNA 
polymerases, and thermostable lipases. For example, at present the best-known lipase used 
for a variety of applications is the moderately thermostable lipase from the yeast Candida 
antarctica with optimum activity around 60oC. Search for lipases from thermophilic and 
thermoalkaliplilic microbes in the Rift Valley system is expected to give lipases(s) or 
esterase(s) suitable for commercial scale applications in synthetic reactions. Similarly 
isolation and characterization of DNA polymerases from these habitats are expected to give 
novel enzymes for application. 
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As stated above (section 4.2) a great majority of the microorganisms inhabiting a given 
habitat (99% or more) are not culturable in pure culture forms. Therefore, if all efforts to use 
the gene pool found in neutral and alkaline hot springs of the Ethiopian Rift Valley is based 
only on cultivation approach, a large fraction of it could remain inaccessible. In this study 
both cultivation dependent and cultivation independent (using metagenomics) methods will 
be used to search for thermostable enzymes from different high temperature environments in 
Ethiopia.  
 
For cultivation independent study, DNA will be isolated from neutral and alkaline hot springs 
following standard procedure and a metagenomic library will be constructed using 
appropriate vectors. The library will be screened for the production of industrially important 
enzymes, giving special emphasis to thermostable xylanases, lipases, and starch degrading 
enzymes. Enzymes found promising for application will then be expressed using different 
expression systems for improved production. The enzyme(s) will be characterized and their 
industrial application tested as outlined in section 4.1 above. 
 
Although recent evidences show that a great majority of microorganisms that exist in a given 
environment are not culturable, a number of interesting microbial strains have also been 
isolated from nature through cultivation dependent approaches. Whenever possible, having a 
pure culture strain greatly could prove extremely useful both for basic (example to study 
microbial physiology biochemistry) and for applied research. This is especially important 
when we consider the fact that to date there has been very little effort made to isolate 
thermophilic and thermoalkaliphilic microorganisms from hot springs in Ethiopia.  Therefore, 
in this study, thermophilic and thermoalkaliphilic microorganisms will be isolated from water 
and sediment samples collected from hot springs along the Ethiopian rift valley. Each isolate 
will then be screened for the production of different thermostable enzymes. Once an isolate 
producing industrially important enzyme are produced, the gene coding for the enzyme will 
be cloned and expressed in appropriate expression system.  
 
As stated above, in most cases enzymes isolated from nature are rarely suited harsh 
application conditions. In this study cloned genes obtained in both approaches (cultivate 
dependent and cultivation independent approaches) will be subjected repeated random 
mutagenesis and DNA shuffling to generate variants appropriate for a given application 
condition.   
 
Sub-Project Members:-  
Staff from AAU:-  Drs. Amare Gessesse, Addis Simachew, Yemisrach Muluget,  
Staff from SLU:-  Profs. Eva Johansson, Anders Carlsson, Li-hua Zhu,  

Dr. Aakash Chawade  
Graduate students:-  4 PhD and 6 MSc  
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SUB-PROJECT 5:-  

DEVELOPMENT OF NOVEL INDUSTRIAL WASTE TREATMENT AND 

NUTRIENT RECOVERY PROCESSES 

 
Industrialization and urbanization result in generation of huge amount of waste and lead to 
sever pollution of the environment. Although traditionally Ethiopia is an agrarian country 
with a small percentage of the population living in urban areas, in recent years urbanization is 
increasing resulted in population explosion in cities and towns.  In addition the country is 
aggressively going into industrialization.  
 
Because of their composition, some industrial wastes are very difficult to treat. In Ethiopia 
industrial wastewater released by the leather tanning, mining, and textile industries are the 
most difficult to treat. At present the government is giving attractive incentives for those 
investing in these sectors. Therefore, in the coming few years we expect more factories will 
be established in different parts of the country. Currently almost all industries release their 
waste directly to the environment. Thus, unless new and efficient methods of waste treatment 
are developed, the environmental damage they could cause could be enormous. 
 
In the last few years, our laboratory has developed very efficient methods for the treatment of 
different industrial wastes with a removal efficiency of between 90 to 100% for COD and 
BOD. However, so far these are only limited to lab scale. It is therefore important to scale up 
the treatment processes and understand the underlying principles to help maximize the 
efficiency.  
 
Another source of environmental pollution is domestic waste generated in urban areas. 
Increasing urbanization leads to accumulation of waste in one restricted locality, one of 
which is human excreta. To date there is no effective treatment available in all urban centers. 
In urban centers of Ethiopia including Addis Ababa, the different human waste collection and 
treatment systems strive to minimize human contact with the pathogens in excrement and 
enhance public health, but are unable return the nutrient to benefit the growth of crops for 
food production. One of the major constrains put on the infrastructure for recycling are the 
highly diluted nutrients in the excreta, e.g. approximately 0.5% nitrogen. Given that growth 
of human population and the global middle class is occurring in large urban centers in 
countries with evolving economies like Ethiopia, enhancing the performance and 
sustainability of decentralized waste treatment strategies is a high priority by the government. 
This strategy paves a way to efficiently recycle nutrients from urine waste while improving 
sanitation in the growing cities of low- income countries like Addis Ababa. Generally, urine 
is pathogen-free and low in heavy metal concentrations, but harbors pharmaceutical 
compounds and is prone to fecal contamination resulting in the presence of pathogens, 
helminth eggs and antibiotic resistance genes. Caution must therefore be taken while 
implementing the recovery of nutrients for agricultural intensification especially in the setting 
of low- income countries where such infections are prevalent. 
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Overall Objectives 
The objectives of this subproject are to: 

• Develop efficient biological treatment processes for gold mining, textile, and leather 
tanning wastes and optimize the process; 

• Scale up the process by establishing a pilot treatment plants with one textile and one 
gold mining factory in Ethiopia; 

• Develop an on-site and centralized efficient dry fertilizer production process from 
source- separated human urine and evaluate the effectiveness of the process in 
reducing or eliminating pathogens (bacteria and helminth ova) and antibiotic 
resistance genes; 

• Evaluate the bioavailability of the recovered nutrients and the effect of produced dry 
urine fertilizer on the quality, pharmaceutical safety and yield of plants in peri-urban 
farms. 

 
PhD Student Project 5.1 Pilot scale treatment of textile wastewater (1 PhD student) 
At present the textile industry is one of the sectors that receives incentive from the 
Government of Ethiopia. As a result several new textile factories started operation in the last 
one decade. In addition some of the existing textile industries have expanded their capacity. 
Although this development is a welcome development because of the potential benefit in 
creating more jobs and increasing the dynamism of the economy, the sector is also associated 
with severe environmental pollution. Textile factories use a range of dyes to produce different 
kinds of garment. But a significant proportion of the dye (40% or more) ends up in the 
wastewater. Some of these dyes are toxic, some carcinogenic, while others are not easily 
biodegradable. Because of lack of (or absence of) capacity in the part of regulatory agencies 
in the country to enforce mandatory waste treatment, most textile factories release their waste 
directly into the environment posing serious impacts on human and animal health. Moreover, 
textile wastewater is loaded with many other chemicals imparting high BOD and COD 
values. It also has high pH which makes it difficult to treat in conventional municipal waste 
treatment plants. 
 
In our earlier study using lab scale reactor we obtained very encouraging results with the 
treatment of synthetic and actual textile industry wastewater. This project is aimed to scale up 
the process to a pilot scale and study the microbial dynamics using molecular techniques. The 
data generated is expected to have high relevance to design full-scale treatment plants using 
the new treatment system. 
 
PhD Student Project 5.2 Mining waste treatment (1 PhD) 
In Ethiopia gold mining is a major mining operations currently practiced in different mining 
sites. Although gold is a relatively inert metal, it forms a water-soluble complex with 
cyanide. Since the discovery of this reaction, gold miners all over the world use sodium or 
potassium cyanide salts in the presence of lime for mining operation. The cyanide gold 
complex is then precipitated with zinc or adsorbed on to activated charcoal leaving a large 
volume of cyanide in the wastewater. This liquid waste is usually left as tailing dams in open 
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ponds where domestic and wild animals could easily be poisoned. If and when the tailing 
dam burst as it happened in Bulgaria in the year 2000, it brings about serious environmental 
disasters. 
 
In the last couple of years in our laboratory we developed a highly efficient treatment 
processes that resulted in up to 100% cyanide removal efficiency using synthetic wastewater. 
In this study the system shall be scaled up to a pilot scale using actual mining wastewater 
from gold mining tailing dams. The organisms involved, the microbial succession, and the 
biochemical mechanism involved in cyanide removal will be studied.  The microorganisms 
involved in the mixed culture and those to be isolated in pure strain forms shall be studied in 
detail using molecular techniques. 
 
PhD Student Project 5.3 Efficient nutrient recovery from source-separated urine in 

selected urban centers of Ethiopia – Nutrient stabilization 
and safety (1PhD student) 

The safe use of urine as a fertilizer is an eco-friendly and organic approach to achieve food 
security while improving sanitation and protecting the environment. The output of this 
project will demonstrate the benefit of separating urine from source for its use as a fertilizer. 
The impact of this project will start by sensitizing the government to redesign the public toilet 
sewage infrastructure for a scaled- up production of dry urine fertilizer. This particular study 
within three years will develop better operational techniques for the production of urine- 
based fertilizer (products containing a larger proportion of the nutrients) with optimal 
Nitrogen content and reduced biotic and abiotic contaminants. 
 
Data from the Ministry of Agriculture in Ethiopia (MORAD 2007/08) shows that the amount 
of imported chemical fertilizer (known as DAP and Urea) increased from 246,722 MT to 
375,717 MT within the last decade. The potential in the human urine, in Ethiopia corresponds 
to 231,600 MT of nitrogen, i.e. almost 500,000 MT urea, this is 30% more than current use of 
fertilizer nitrogen in Ethiopia. This project will introduce the use of high quality and safe 
anthropogenic fertilizer in Ethiopia which ultimately reduces the reliance on costly fertilizers 
for crop production while protecting human health, contribute to food security and enhance 
the conservation of natural resources. 
 
The activities to be conducted to achieve the above- mentioned aims include construction of a 
pilot urine diversion public toilet with initial urine stabilization in Addis Ababa and 
construction of urine treatment system in the Institute of Biotechnology. By increasing the 
urine pH above 10, the hydrolyzation of the main nitrogen compound (urea) will be blocked 
and the water can be evaporated without losses of plant nutrients. Issues related with odor and 
Nitrogen loss in association with urine collection and storage will be addressed by a series of 
experiments to understand how to mitigate the precipitation of inorganic minerals during 
urine collection and storage. The safety of the produced fertilizer will be assessed in terms of 
the presence of microbial contaminants (viruses, bacteria and their antibiotic resistance 
genes) and the level of pharmaceutical contaminants (drugs and their metabolites) Samples 
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from the different stages of the urine processing system will be analyzed using traditional 
plating and counting methods and PCR- based methods (Nested PCR and RT PCR for the 
viral contaminants) and metagenomic analyses for the detection of antibiotic resistance genes.   
Collected urine will be analyzed using chromatographic based analytical methods for the 
detection and quantification of drug metabolites. The assessment of the pharmaceutical 
residues in the collected urine will be assessed throughout the fertilizer making process and 
afterwards. The pharmaceutical contaminants will be studied in experimental field trials for 
the bioaccumulation in different commonly grown peri- urban vegetables (lettuce, tomato, 
carrot and cabbage). The bioavailability and effect of urine- based struvite fertilizer on the 
growth of commonly grown peri-urban crops (vegetables) will be evaluated in comparison to 
the conventional chemical fertilizers. A gender responsive research will also be conducted 
regarding the utilization of the bio-fertilizer by smallholder farming communities in the peri-
urban areas. 
 
Sub-Project Members  
Staff from AAU: -    Drs. Adey Feleke, Amare Gessesse   
Staff from SLU: -    Drs. Björn Vinnerås, Teun Dekker  
University of Michigan, USA:-     Prof. Nancy Love   
Graduate students:-    3 PhD students 
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SUB-PROJECT 6:  

MOLECULAR DIVERSITY OF ZOONOTIC PATHOGENS AND ANTIMICROBIAL 

RESISTANCE (AMR) IN AN ANIMAL-HUMAN-ENVIRONMENT INTERFACE 

(ONE-HEALTH) 

 
Humans and animals interact closely, especially in many rural communities where people 
live together with their livestock, and in urban agriculture, where the sheer lack of space 
forces livestock closer upon humans. Thus, human and animals share the same environment, 
the same living spaces, and, to a large extent, also the same pathogens. Moreover, there are 
increasing concerns that antimicrobial resistance (AMR) – either in the form of whole 
bacteria or DNA – is transferred from livestock to humans. Zoonotic diseases are important 
in fact 60% of all diseases are zoonotic (Taylor et al., 2000). Globally, infections contribute 
more than 20% of the burden of disease (Patz et al., 2005), but in Africa the contribution is 
more than 70% (Engels and Savioli, 2006). Moreover, 75% of diseases considered to be 
'emerging' are zoonotic. 
 
Ethiopia has the second largest human population in Africa; the livelihood of about 80% of 
the population is based on agriculture where livestock production constitutes an important 
integral part, with a total of 100 million cattle, sheep and goats (CSA, 2010). This huge 
resource supplies protein for the people and is a source of income in various ways. However, 
the resource faces huge challenges due to highly prevalent infectious diseases. In addition, 
the health of the public and international trade is also at risk of zoonoses from animal 
infections. The interaction between animals and humans is very high in Ethiopia. Considering 
this close contact between animals and humans, the risk for transmission of zoonotic 
pathogens from animals to man is very high. Most commonly, these zoonotic pathogens 
affect consumers as milk, meat, and environment (water, soil) borne pathogens; this is 
especially important in Ethiopia where consumption of raw meat (Seleshe et al., 2013) and 
raw milk (H Mariam, 2014) is an important cultural part and considered a delicacy. However, 
except for some reports, studies on the dynamics of zoonotic pathogens in “One Health”-
perspective are rare. To understand the impact of zoonoses and AMR, how they are 
transmitted, and how interventions can be designed, the establishment of proper and accurate 
diagnostic methods is essential, and there is a need for both serological screening methods as 
well as molecular methods.  
 
Therefore, this “One Health” project is proposed to thoroughly investigate two selected 
zoonotic pathogens, Brucella and Leptospira spp., and antimicrobial resistance with a focus 
on S. aureus and E. coli as model organisms. In addition, two important types of viruses in in 
a “One Health” perspective, coronaviruses and rotaviruses will be studied in detail. The 
proposal includes four PhD student projects, working in a sandwich model with options for 
common sampling procedures/epidemiological designs and considerable synergies. In each 
PhD-project there will be significant elements of laboratory method development and 
validation. 
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PhD Student Project 6.1  Brucellosis 
Brucellosis is considered as a re-emerging zoonosis, with an increasing incidence in different 
parts of the world at around 500000 human cases per year (Seleem et al., 2010). Livestock is 
the main reservoir for the bacteria, mainly cattle for Brucella abortus and sheep and goats for 
Brucella melitensis. Brucella spp are transmitted through milk and other body fluids of 
infected animals; therefore, farmers, abattoir workers and consumers of raw milk are at extra 
high risk. Seroprevalence of brucellosis has been reported in various parts of the country in 
ruminants and camels. Generally, the prevalence rates range from 0.77% to 11% in cattle 
(Asmare et al., 2014; Kebede et al., 2008; Megersa et al., 2010; Tolosa et al., 2008); 0.4% to 
16% in small ruminants (Adugna et al; 2013a; Deddefo et al., 2015; Ferede et al., 2011), and 
0.9% to 5.7% in camels (Adugna et al., 2013b; Gumi et al., 2013; Teshome et al., 2003). 
Reports are rare in other animal species. In humans, there are few reports, 2.6% (Animut et 
al., 2009) and 4.8% (Kassahun et al., 2006). In contrast, there is no report on isolation and 
genotype diversity of brucella spp in the Ethiopian ecology.  
 
The objectives for the PhD project are to provide a clear picture of the epidemiology of 
Brucella in the human-animal interface in Ethiopia, and to increase the diagnostic capabilities 
to diagnose the disease in order to provide the basis for surveillance and potential control 
programs.  
 
In order to achieve these objectives the following activities are proposed: 
•Determining seroepidemiology of Brucellosis and risk factors in domestic ruminants and 
humans; 
• Molecular genotyping of Brucella isolates from domestic ruminants and humans; 
•Establishing diagnostic tools for detecting brucella spp and variants in Ethiopia.  
 
PhD Student Project 6.2  Leptospirosis  
Leptospirosis is another neglected but re-emerging zoonosis, which has been poorly studied 
in Sub-Saharan Africa. As with brucellosis, exposure to livestock and their body fluids 
increases the risk for transmission from livestock, and abattoir workers have been shown to 
be more exposed than other groups (Cook et al., 2014). However, rodents are also a reservoir 
of some Leptospira serovars, and these maybe more prevalent around peri-domestic and 
urban settings. Thus, leptospirosis adds an extra dimension to the “One Health”- concept with 
having a peri-domestic wildlife-livestock interface, and it is also believed to be a disease 
which is likely to increase with climate changes, global warming and frequent flooding 
events (Ullmann and Langoni, 2011). Leptospirosis in Ethiopia is a relatively unknown 
disease in humans, although it has been reported to have a significant prevalence in domestic 
animals, and could constitute an occupational health hazard to humans (Moch et at., 1975). 
According to Eshetu et al. 2004, from a total of 59 febrile patients attending the outpatient 
department of Wonji Hospital, 47.46% of the patients were positive for leptospirosis using 
serological test and the occurrence of the disease was common. Leptospirosis is believed to 
be underreported due to under-diagnosis of the disease and the actual prevalence is expected 
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to be high. Moreover, climatologic and socio-economic factors are playing an important role 
in the prevalence, and spread of leptospirosis could lead to high prevalence in Ethiopia.  
 
The objectives for the PhD-project are to give an assessment of the extent of leptospirosis in 
the human interface in Ethiopia, to provide insights in its epidemiology, and to ensure the 
diagnostic capabilities to diagnose the disease in order to provide the basis for surveillance 
and potential control programs. In order to achieve these objectives the following activities 
are proposed:- 
•Determining seroepidemiology of Leptospirosis and risk factors in domestic ruminants and 
humans; 
• Molecular genotyping of Leptospira isolates from domestic ruminants and humans; 
•Establishing diagnostic tools for detecting Leptospira spp and variants in Ethiopia.  
 
PhD Student Project 6.3  Antimicrobial Resistance (AMR) 
Since their introduction last century, antimicrobials have had a tremendous positive effect on 
human and livestock health. Improved health in the livestock sector has contributed to better 
productivity and production of animal-source food at lower prices (Rushton et al., 2014). 
However, during the last decades there have been rising concerns about the increasing 
resistance of microbes to antimicrobial pharmaceuticals that threaten our ability to fight 
infections (e.g. Nathan and Cars, 2014). Notably, a recent report from European countries 
described a direct correlation between antimicrobial use and AMR (Chantziaras et al., 2014), 
even though the link between AMR in human infections and use in the livestock sector is 
debated. International comparisons and surveys to be used for global policies are hampered 
by lack of data and by the fact that different laboratory methodologies and sampling designs 
for assessing AMR has been used. In Ethiopia, antibiotic resistance by S. aureus, E. coli and 
Salmonella spp to commonly used antibiotics has been reported to be very high in a number 
of studies (Aseffa et al., 1997; Daka et al., 2012). Indiscriminate use of antibiotic therapy, use 
of underdoes by non-professionals, poor adherence to prescribed antimicrobials, and self-
antibiotic prescription are some of the commonly cited reasons that could aggravate 
occurrence of AMR (Abera et al, 2014). To date, there is lack of data on the identity of 
genetic sequences involved in conferring antibiotic resistance to microbial pathogens in 
general, and zoonotic pathogens in particular, in the country.  
 
The objectives for the PhD-project are to enhance the diagnostic capabilities within the 
university, and to provide a thorough assessment of the importance of AMR among humans 
and animals, including a description of the molecular epidemiology. In order to achieve these 
objectives the following activities are proposed:- 
• Determining prevalence of AMR in indicator E. coli in humans and livestock in the same 
households; 
•Investigating molecular sequences of antimicrobial resistance in Staphylococcus aureus and 
E. coli; 
•Establishing diagnostic tools for detecting selected bacteria with AMR. 
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PhD Student Project 6.4  Coronaviruses and Rotaviruses in health and disease in 
ruminants and humans 
For the general public, the SARS outbreak in humans in 2003, emphasized the threat that 
coronaviruses pose. This highly deadly disease scared the general public and health 
authorities globally but after a short period it disappeared. However, in 2012 another novel 
coronavirus, MERS-CoV, appeared in Saudi Arabia and has so far caused 487 fatal cases and 
spread globally (Khan, 2013). Bats have been shown to be the natural reservoirs for many 
coronaviruses including SARS-CoV and MERS-CoV. MERS-CoV has also been detected in 
dromedary camels, although the role of this animal for virus transmission needs to be further 
investigated (Hemida et al., 2015). For veterinarians, coronaviruses are well known for their 
impact in many serious diseases, in particular enteric and respiratory diseases. Some of them 
are highly enigmatic, such as the lethal disease of cats called feline infectious peritonitis 
(FIP). Furthermore, bovine coronavirus is well established in various enteric and respiratory 
diseases. Pigs have their own coronaviruses, some of them being extremely harmful, such as 
Transmissible gastroenteritis virus (TGEV) and Porcine epidemic diarrhea virus (PEDV), 
leading to severe diarrhea of piglets. Similarly, in poultry, coronaviruses can also cause 
severe disease, which have major economic impact for the farmers. Hence, coronaviruses are 
a very important family of viruses that in some cases, as mentioned above, have considerable 
health impact, leading to severe production losses in food production animals. 
 
Coronaviruses are divided into four genetically different groups where γ and δ are of avian 
origin, while α and β have been isolated from various mammalian species. Like many other 
RNA viruses coronaviruses have a high mutation rate due to the lack of a proof-reading 
ability of the RNA polymerase. One interesting aspect of the high mutation rate is the concept 
of viral quasispecies, “a cloud of related viruses”. This concept states that a “cloud” of 
viruses within the host evolves in a way so that the combined properties of all viruses are 
important for the survival and disease causing properties of the virus (Lauring and Andino, 
2010). These together, with the virus ability to recombine, are important for their ability not 
only to cause disease but also to jump between host/species. The enormous variation of 
coronaviruses and high evolution rate makes vaccine development and treatment a major 
challenge. Therefore, it is crucial to increase our understanding of the genetics and 
epidemiology of coronaviruses.    
 
The objective of the PhD project is to provide a clear picture on the epidemiology of 
coronaviruses in ruminants in Ethiopia both in healthy animals and those suffering from 
enteric diseases. In order to achieve this objective the following activities are proposed:- 
• To determine what coronaviruses are circulating in various ruminants in Ethiopia; 
• To determine the prevalence of the identified coronaviruses; 
• To genetically characterize these by full-genome sequencing;  
• To compare the quasispecies composition between healthy animals and those suffering from 
enteric diseases using high-throughput sequencing technology. 
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The annual global mortality in 2008 due to diarrheal diseases in children 0–5 years of age 
was around 1.5 million, about 500,000 of which were attributed to rotavirus infection. The 
world’s poorest countries of Asia and sub-Saharan Africa bear the maximum burden of these 
deaths (Zade et al., 2014). The epidemiology of rotavirus is a complex, dynamic 
phenomenon. Rotaviruses are classified into eight groups or species (A−H). Rotavirus A is 
the most common cause of severe diarrhoea in children and young animals worldwide, and 
occurs in five major genotypes (G1–G4, and G9) that account for 88% of all strains. Infection 
of children by the most common cattle genotypes, G8, has been reported frequently among 
children in African countries (Nakagomi et al., 2013). 
 
In Ethiopia, rotavirus infections have been shown to be common in children based on 
serological and clinical studies (Stintzing et al., 1981; Tufvesson, 1983; Tadese, 1985; Muhe 
et al., 1986; Abebe et al., 2014). Abebe et al. (2014) also confirmed the virus by genotyping. 
In contrast, other than one old report showing the occurrence of rotavirus serogroup A in 
dairy calves (Abraham et al., 1992), there are no further studies reported in ruminants. 
Generally, data on the pathogen and its genotypes is limited; the contribution of animal 
genotypes as source of human infections has never been studied. Therefore, the molecular 
epidemiology of the distribution of the various genotypes of rotavirus, both in animals and 
humans, need to be studied in the country. Although rotavirus vaccines are commercially 
available, they are unaffordable in developing countries. Furthermore, a bovine-human 
reassortant vaccine, composed of genes from humans and bovine genotypes, is the current 
type of vaccine design strategy against rotaviruses. To this end it is essential to determine the 
genotypes circulating in ruminants and humans causing diarrhea so that vaccines relevant for 
protection against locally important strains could be designed. 
 
The objective for this PhD project is to determine the molecular epidemiology of rotaviruses 
in healthy and diarrheic ruminants and children in Ethiopia. In order to achieve this objective 
the following activities are proposed:- 
• To determine the rotaviruses and their genotypes circulating in ruminants and children in 
Ethiopia; 
• To genetically characterize viral isolates by full-genome sequencing;  
• To determine zoonotic involvement of ruminant-originated rotavirus genotypes in human 
infections. 
 
Materials and Methods 
Study area and designs:- The study areas to be included in this project are the central and 
central North highlands and the Afar pastoralist region of the country. The design will be 
cross-sectional study targeting livestock, with focus on sheep, goats and cattle, and their 
keepers, milk collection centers, abattoirs, nearby health centers, etc. for sample collection. 
Various sample types (sera, milk, meat, tissue, feces, urine, swabs) will be collected from 
livestock and rodents, as well as from livestock keepers, personnel working in farms and 
abattoirs where they have close contact with animals and animal products. At the same time 
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as sampling, questionnaire surveys will be conducted in order to identify various risk factors 
that favour exposure to the bacteria or virus in question. Sample size will be calculated using 
suitable formulas, taking clustering into account.  
 
In addition, a one-year incidence study will be conducted. Human samples will be collected 
from people visiting health centers in the indicated areas and data on disease (and symptom) 
incidence is collected.   
 
Laboratory methods:- After samples have been collected under aseptic conditions following 
standard procedures, kept in sterile containers, transported to the laboratory in cool 
conditions; they will be processed immediately or stored refrigerated or frozen until they can 
be analyzed.  
 
Sera and milk will be analyzed using ELISA kits, to determine specific antibodies to the 
pathogen of interest. Samples for microbial isolation (milk, sera, swabs, tissue, feces, urine) 
will be inoculated to an appropriate medium, incubated and grown colonies will be processed 
for identification of pathogens and their biovars. Isolated bacteria will be stored at -80oC in 
glycerol stock until further analyses using molecular techniques. In addition to the bacterial 
and viral cultures, DNA and RNA will be extracted directly from collected samples, 
including blood samples and then amplified by PCR/ RT-PCR using specific primers to 
identify bacterial and viral pathogens and their variants from sero-/culture negative as well as 
positive samples. Whenever possible, multiplex PCR approaches will be employed for 
simultaneous detection of various species of bacterial sp/ serotypes of a virus and also the 
different variants within a species. 
 
The sensitivity and specificity of the various methods of detection will be evaluated for each 
pathogen or AMR in question. In addition, the methods appropriate for detection of a 
pathogen from samples of the three ruminant animal species as well as humans will be 
evaluated. Furthermore, part of the extracted DNA/RNA will be used for determining the 
genetic diversity within a pathogen as well as determine the various genetic elements that 
provide antimicrobial resistance phenotypes. Thus, brucella genotyping will be conducted 
using Multiple-locus variable-number of tandem repeats genotyping analysis of 16 loci 
(MLVA16) method, which has been shown to be a useful tool to epidemiological studies in 
B. abortus infection following published procedures optimized under our lab settings. 
Genomic DNA fingerprinting with PFGE will also be conducted in parallel to MLVA16 
analysis. The genotyping methods will be employed to compare the identity of the animal and 
human genotypes. Viral isolates will be genotyped using RT-PCR and whole genome 
sequencing methods. All samples will be reported in a collected database for investigation of 
co-infections. 
 
Antimicrobial susceptibility of bacteria to major antimicrobials will be performed using disk 
diffusion and micro dilution methods; the CLSI guidelines for susceptibility testing and 
qualitative interpretation will be used to identify resistant isolates. Genes that confer resistant 
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to various groups of antimicrobials will be detected using different molecular techniques such 
as PCR and multi locus sequencing typing. Collected data from all the experiments will be 
managed in Microsoft Excel and analyzed using “R” open source statistical packages.   
 
Sub-Project Members:-  
Staff from AAU: -  Drs. Tesfaye Sisay; Haileeyesus Adamu 
 
Staff from SLU: -   Prof. Ulf Magnusson, Prof. Mikael Berg, Drs. Sofia Boqvist,  

Johanna Lindahl 
Graduate students:-   4 PhD and 10 MSc 
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IV. RESEARCH SUPPORTING COMPONENTS  
 

1 Background  
 

1.1 Context of the programme 
Sida has played a fundamental role in helping initiate research and enhance education in 
Ethiopia since 100 years ago. More specifically, research and capacity building support to 
Addis Ababa University dates back to 1979 with support extended for Masters Programmes 
in life science at the former Faculty of Science. Later, project-tied PhD training and the 
sandwich model of collaborative training were put in place to jointly carry out training and 
research programmes. In 2006, the training capacity building component, which was tied to a 
research project in Ethiopia, implemented mainly through the collaborative efforts of 
departments at Ethiopian and Swedish universities was the foundation for the establishment 
of the biotechnology program unit (BTPU). 
 
The herein proposed training and research partnership with SLU would deepen and 
strengthen the already existing close collegiality and professional relationships between and 
among faculty members at the two institutions. This will also be the foundation upon which 
the firm and long term institutional relationship will be reinforced. 
 
1.2 The scientific issues and basis for the training programme 
It is important that the still growing and much anticipated Institute of Biotechnology be at the 
forefront of current advances in science. This will greatly contribute to the quality of both the 
research endeavors as well as its postgraduate training. 
 
It is expected that research-based sandwich PhD programs will augment both the quality of 
graduates as well as the caliber of research projects that will be undertaken. It will serve as a 
means to embed and transfer technology and know-how on cutting edge specializations of 
biotechnology. Moreover, the layout of the programme is geared towards addressing issues 
related to Ethiopia’s food security, sustainable environment and health research problems 
thus increasing the likelihood of newly minted PhD graduates to pursue their research career 
on local research questions. 
 
1.3 Relevance of the research areas and expertise for Ethiopia’s development challenges 
The proposed research projects tackle major challenges in moving Ethiopia towards food 
self-sufficiency and safe and sustainable environment while maintaining its commitment to a 
green growth agenda. Each project individually tackles a narrow component of the above 
challenges, while the sum total creates a synergy with a broader impact.   
    
Thus, this collaborative project proposes to employ diverse tools and methods of 
biotechnology with clear aim to contribute to the improvement of agricultural productivity, 
and animal and human health as well as  to the development of microbial and enzyme 
technology for betterment of the environment and efficient industrial process. It is also aimed 
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at contributing to green economy by developing technology that minimizes methane emission 
from agricultural and industrial wastes. Moreover, the new advances in biotechnology and 
genomics offer an opportunity for significant and accelerated gains in yield and traits of 
agronomic importance, animal and plant disease diagnosis, and microbial interaction to tackle 
existing and emerging challenges in agriculture, health and environment, especially in the 
context of daunting challenges from global climate change that confronts the country.  
   
1.4 Approach chosen to build capacity  
The project will be jointly planned, implemented and monitored with Swedish partners, 
specifically with SLU, by putting in place phase by phase evaluation system. The project will 
involve PhD candidates in a sandwich modality whereby they will be jointly selected, 
supervised by SLU and AAU staff in order to meet scientifically rigorous training and 
research standards.   
 
The joint collaborative platform will enhance opportunities to design and conduct research 
projects among faculty of the two sister institutions in areas of common interest. This will 
pave the way for staff mobility in both directions for experience sharing and strengthen 
research collaboration.  
 
Critical to the success of both PhD training and faculty research is well-equipped and 
operational lab facilities at IoB. Part of the project will entail the acquisition and deployment 
of lab equipment, the training of lab technicians in their operation and organization of the 
labs to maintain a clean and safe working place.      
 
According to the 5 year Strategic plan of the institute we have a plan to train a critical mass- 
about 45 to 50 PhD holders and postdocs (for 5 academic units)and about 10 lab technicians 
Establishment of well-equipped and operational lab facilities at IoB through this project will 
make the institute a strong institution in producing qualified manpower for the institute as 
well as for the institutions in the country. 
We have better proportion of female compared to even older academic units. However, the 
current female staff is low in proportion; this needs to be enhanced in this project. 

 
2. Benefits and added value of AAU-SLU partnership  
Ethiopia is now in a state of continuous change, and demands a large trained labor force. 
AAU is contributing its share to the process of producing this labor force and strives to bring 
about and lead the development agenda through capacity building. However, there is still a 
need for skilled work force and research support environment in biotechnology at AAU.  
 
The long standing relationship with Swedish universities, such as SLU, the Royal Institute of 
Technology (KTH) and Lund University has resulted in demonstrable and tangible benefits to 
AAU, particularly biotechnology. Of notable mention are capacity building through full PhD 
scholarships in agricultural, microbial and environmental biotechnology and later a sandwich 
model PhD trainings offered by the BIOEARN Program.  
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This strong historical relationship will be further strengthened through this project through 
generating knowledge, enhancing expertise and experience of faculty members in research 
planning and sharing of research resources. Staff and PhD students’ exchange programmes 
will lay the foundation for continuing research collaborations. This will assure the fostering 
of long term collaboration between two different research cultures and creating a solid 
ground for long-term joint research work.  
 
The joint training workshops and seminars that will be organized with experts from SLU and 
AAU in Sweden and Ethiopia during the project implementation period will enhance the 
partnership between the two universities to contribute to the solution for long standing 
development challenges of Ethiopia.  
  
As a result of exposure to advanced molecular biology labs in Sweden, the quality of research 
results can improve significantly. The building of the capacity of IoB`s research 
infrastructure will also contribute to achieve high impact research. This will invariably bring 
opportunities to jointly publish scientific papers on highly reputable journals.  
Furthermore, collaboration between IoB and SLU will have the following added benefits: 

• advisory (co-supervision) and teaching of postgraduate students; 
• explore and engage on ways to further enhance the quality of research; 
• guide and facilitate mutual exploration of opportunities that leverage the comparative 

advantages offered by AAU and SLU to promote development oriented research in 
biotechnology; 

• development of proposals on demand-driven researches in the area of agricultural, 
environmental, industrial and medical biotechnology; 

• support in laying out a system to translate research findings to practical application 
and commercialization; 

• support in laying out a system that facilitates adoption and transfer of proven and 
relevant technologies to the Ethiopian context;  

• support in strengthening the existing laboratory facilities with up-to-date equipment 
and work protocols to enhance teaching and research in the different areas of 
biotechnology. 

 
3. Plans and expected outcomes 
The five-year project plans to conduct jointly (AAU-SLU) supervised research-based PhD 
training programmes. The research projects are specially designed to synergize research 
activities towards achieving environmentally safe and sustainable green development of the 
country. 
 
Year-1 will mainly focus on joint planning, recruitment of PhD candidates and rolling out of 
the academic studies. In addition, it is a period during which selected PhD candidates prepare 
a detailed research proposal for review and acceptance. 
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Year-2 will mainly involve collection of field and preliminary lab data; followed, in years 
three and four, by research stay at SLU for more advanced lab analytics and courses. Year 
five will be largely dedicated to data analysis and write up. 
 
Overall, a total of 19 PhD and 30 MSc candidates will be trained to strengthen the staff of 
IoB and other higher learning institutions. Moreover, the outputs from the research projects 
will make significant contribution to knowledge generation, technology adaption/transfer and 
transfer of skills and know-how towards tackling the development challenges of Ethiopia. 
 
Less tangible, but equally important, are the strong, viable and sustainable partnerships that 
will be built and strengthened among AAU and SLU researchers. This will set the way for 
continued engagement and collaboration for future research and teaching. 
 
Refer the RBM for more detailed activities on the project plans and outcomes (see Annex I). 
 
Each subproject trains 1-5 PhD students and several MSc students, equip them with current 
skills and knowledge so that they can establish their own research group. 
 
4. Brief outline of planned activities 
4.1 Training  
The PhD training scheme will engage PhD students who will work on a specific independent 
research project (under one of the sub-projects proposed in this application) with the joint 
supervision of staff from AAU and SLU. As required, additional co-supervisors may be 
involved from project team members and experts in the area.   
 
Progress of PhD candidates will be periodically and regularly supervised through face-to-face 
meetings to plan, review and discuss on best way forward. In addition, progress of the PhD 
candidate will be monitored via semester based reporting to the Graduate Committee of the 
Institute, PhD progress seminars and yearly project monitoring system.  
 
The joint research direction and the PhD program will be carried out in a sandwich model 
that is expected to be completed within four to five years. The details are stipulated in the 
partnership MoU that formalizes the agreement between SLU and AAU (Annex 3). However, 
PhD candidates will carry out their field work and part of their laboratory activities in 
Ethiopia and advanced laboratory work at SLU. It is expected that PhD candidates will spend 
a minimum of one year at SLU for activities that include lab and course work, and the 
remaining time of their study at AAU. This modality is expected to enhance technology and 
skill transfer from SLU to AAU.  
 
AAU- in student recruitment and management; course work design; proposal preparation, 
thesis work supervision, field work, lab work, financial management and procurement; 
monitoring and evaluation; write up and publications 
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SLU- course teaching; proposal preparation, thesis work supervision, advanced lab work, 
financial management and procurement; monitoring and evaluation; write up and 
publications. 
 
4.2 The research environment  
IoB is uniquely positioned in the organizational structure of AAU as an institute dedicated to 
conduct and promote research. It is directly accountable to the Vice-President for Research 
and Technology Transfer. This has greatly reduced the bureaucratic burden and streamlined 
its research activities. Moreover, AAU’s Office of Director for Research and Grant Office are 
dedicated to give full support towards project implementation and management. 
  
IoB has a strong culture of research within and strong research network around the globe. 
Internally, IoB fosters a work space that is conducive for innovation, collaboration and 
exchange of ideas. The Institute seminar series caters both to in-house as well as guest 
speakers from different parts of Ethiopia and abroad. Externally, IoB is home to a consortium 
for research and teaching with ten international universities (to mention a few, SLU and 
Stockholm University). It has established network of collaborators and partnership on four 
continents. The Institute has also established a very good contact and research partnership 
with CGIAR system (ILRI, BecA, ICRISAT, ICARDA, IITA), universities in Africa and 
beyond. 
 
The long-term research and training collaboration between AAU and SLU, particularly 
involvement of faculty of IoB in various activities such as joint projects and teaching and 
supervision provide an excellent opportunity for the smooth and successful implementation 
of this project.  
 
4.3. Available and required infrastructure  
Teaching and research in biotechnology is laboratory intensive and the Institute has a total of 
six laboratories and one reading room with a total of 297 sqm2 space  equipped with modest 
facility to undertake bench research. The available research facilities allow running basic 
plant, animal and microbial genomic/biotech research including DNA isolation, enzyme 
extraction, basic microbial cultivation and characterization, PCR, gel electrophoresis and 
imaging, Real time PCR and basic sequence analysis.  
 
These laboratories were equipped through past Sida supported Graduate Expansion Program 
of the University and bilateral and regional cooperative programs funded by organization 
such as SAREC/Sida, NUFU, McKnight Foundation, Bioinnovate Africa etc. These 
infrastructure and facilities are open for project activities for researchers and graduate 
students in the team. Laboratory technical assistants are, on the most part, responsible for 
proper running and preliminary service maintenance. Moreover, the University allocates 
sufficient budget for yearly equipment maintenance.  
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Specialized laboratory equipment maintenance pose major challenges due to lack of 
competent personnel and representation of the manufacturers of the laboratory equipment. 
For some special equipment we may need to look for an experienced engineer from 
elsewhere and this incurs much cost which should be included in the project for successful 
accomplishment of the objectives we set. After the completion of the project we should push 
on the University or other sectors in order to cover such costs. The idea of national level 
center for laboratory equipment maintenance has been given attention at governmental 
offices such as the Ethiopian Biotechnology Institute. Some early stage steps are being taken 
to lower the hurdles faced in acquisition of laboratory equipment maintenance services. For 
example, the Government of Ethiopia has mandated the National Metrology Institute of 
Ethiopia (NMIE) (by the Council of Ministers Directive 194/2010) to focus on issues of 
scientific equipment capacity-building in addition to its national metrology system 
maintenance and development endeavors. The NMIE is currently working towards 
developing functional equipment management systems for universities including AAU, 
research centers and other specialized laboratories. Also, recently, the government took a step 
to develop the equipment policy at national and university level, which would also create 
conducive environment for future sustainable use and maintenance service of laboratory 
equipment nationally. 
 
4.4. Available academic networks  
AAU has been collaborating with several national and international partners to run its 
graduate program. This collaboration is mostly among research scientist and has led to 
national and international networks. Notably, researchers at IoB have been working with their 
SLU counterparts for several years. The recent collaboration on finger millet and sorghum 
with support from Sida via Bioinnovate Africa, the ongoing project on Noug (Guizotia 
abyssinica) and traditional tubers can be cited as good examples for AAU-SLU collaboration. 
Moreover, SLU partners have excellent working relationship with the CGIAR system, and 
are also involved in “One Health Sweden” in which several Swedish universities are 
cooperating on. This presents an excellent opportunity to access a well formed network of 
Swedish to one of the proposed research projects. 
 
Likewise, IoB also has strong institutional networks through the Consortium established in 
October 2012 to support its graduate teaching and research programmes. The shared vision 
among Consortium members is the dedication of knowledge, skills and other available 
resources to design, develop and realize a world-class PhD programme in biotechnology at 
AAU. The Consortium expected to lay the foundation for a long-term and self-sustaining 
institute that will achieve the status of other comparable institutes around the world. The 
aspirations of the Consortium were only partly realized mostly due to inadequate financial 
resources to support its full implementation. 
 
In line with this, the herein proposed training and research project would greatly enhance IoB 
capabilities to fully implement the desired objectives of the Consortium. Exchange of 
scientists and young postgraduate students within the networks facilitate transfer of 
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knowledge and skills among the collaborating institutions in the Consortium. The links and 
networks will put IoB and SLU in a better position that will draw attention of development 
partners and other donor agencies.  
 
4.5. Staff mobility issues and university retention policy  
As is the case with many other developing nations, over the years, Ethiopia has had its share 
of brain drain. AAU is no different than other similar higher-learning institutions in Africa 
and the rest of the developing world. 
 
The current rapid pace of economic growth in Ethiopia has contributed to the reduction of the 
brain drain witnessed in past years (though unskilled labor migration is still present). One 
reflection of the growing economy is that AAU puts in place various incentive mechanisms to 
attract and retain its faculty members. 
 
Of particular mention in this regard are: 1) setting up institutional capabilities dedicated to 
seeking and securing research funds from foreign and international institutions; 2) instituting 
reward mechanism for scientific publications; and 3) recognition of scientists with excellent 
research records. AAU has also revised its procedures towards reducing red tape thus 
increasing productivity, reducing academic criteria required for promotions, sabbatical leave 
and so on. Some examples of the incentive mechanism in place include research staff time 
allowance, research publication allowance rated based on reputation of the journal, fee 
consultancy services and short-term training, etc. 
 
The results observed from these incentive mechanisms are very encouraging and point 
towards AAU exploring other options that will encourage up and coming academicians to be 
more engaged with research, teaching and community service within Ethiopia. The fact 
remains that Ethiopia is not, at the moment, able to match remunerations/compensations 
offered by universities and research institutions in developed countries. Thus, it is equally 
important that partner universities that host AAU staff for training encourage their return to 
Ethiopia. One way to accomplish this is by making use of sandwich training models that 
require the PhD candidates to be admitted and registered at AAU. 
 

6. Contributions and responsibility of partners 
The proposed programme is envisaged to rest on a mutually beneficial and productive 
partnership. The two universities and their faculty members will have clearly defined 
responsibilities that fall within the partnership framework. 
 
The overall programme management and financing will fall under the charge of the two sister 
institutions. However, the specific roles, responsibilities and contributions of AAU and SLU 
will be as stipulated in the MoU that will formalize their agreement (Annex 3). 
 
Programme implementation and monitoring will be the purview of IoB and its counterparts at 
SLU. Though a more formal arrangement will be worked out at a future date, it is expected 
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that IoB and SLU will be responsible for the recruitment of PhD students, making available 
lab and office space for the staff and students engaged in research projects and provide 
administrative back up in support of the smooth implementation of the programme. SLU 
counterparts will provide lab space and consumables for advanced laboratory analyses and 
facilitates that faculty members co-supervise PhD candidates. 
 
Individuals, whether they are faculty members of AAU or SLU, or PhD candidates, will be 
expected to play their respective roles defined during the planning of each PhD project. It is 
expected that all participants will uphold the highest standards of scientific integrity and 
ethics while fostering a collegial and inclusive work environment. 
 

7. Management within the partnership program and at the University level 
6.1 Administrative resources available 
Project funds transferred to AAU are administered through finance offices established at the 
various budget centers (e.g. colleges and institutes) which are accountable to the Office of the 
Vice-President for Administration and Student Services (VPASS). This Office has the duties 
and responsibilities to plan, organize and coordinate all activities of finance, procurement, 
property administration, human resource, and student services of the University. Therefore, 
overall financial administration and procurement of materials and services related to the 
proposed project will be handled by the university finance offices. 
 
AAU will provide matching funds in terms of staff time where the salary of the project team 
members will be covered to ensure proper implementation of the collaborative research 
project, as well as providing support staff to address administrative issues. The University 
will also provide facilities and logistical support at no charges (overhead) including office, 
internet, printing and photocopying. 
 
6.2. Potential risks and actions to mitigate  
There could be staff turnover; or some PhD students may not come back home when they 
travel abroad to do part of their studies. However, the economic progress of the country and 
staff retention schemes initiated by the University will minimize the likelihood of brain drain. 
 
Long procurement procedures for equipment and consumables for the project might 
negatively affect the timely completion of project activities. Delay in disbursement of funds 
from Sida due to underutilization of transferred funds in Ethiopia may also pose additional 
problem in proper utilization of finance. However, the University launched a Financial 
Management System, starting from July 2015, which will certainly reduce the chances for 
occurrence of such risks.  
 
Risks 
Staff turnover, brain drain, financial delay, financial management, procurement, transport, 
unpredictable weather conditions, bureaucratic challenges, PhD & MSc student withdrawal,    
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Mitigation 
Incentive packages both from government and Projects, automated financial management 
system just established, improved working conditions , back up plans for unexpected weather 
conditions and transport problems; procurement system being revised especially for biotech 
resources; students on waiting list will be considered.  
 
7. Operational Issues 
7.1. Which University gives the degree? Are joint or double degrees planned? 
The common practice at AAU in relation to a sandwich model is that PhD candidates register 
at AAU and travel abroad to do part of their research work. Hence, the candidates will defend 
their dissertation and be issued their degree from AAU. This does not, however, preclude 
exploring other viable arrangements that will maximize the chances that new graduates will 
return to Ethiopia, while still satisfying the interest of both institutions. For details of 
formalize agreement, refer the MoU between AAU and SLU (Annex 3). 
 
7.2. Governance 
The reform undertaking in the University has resulted in a fundamental shift in the mission of 
the University, which emphasizes research, graduate studies and community service. Over the 
last few years, the University is trying to be more relevant for the industry, the community 
and the nation at large. At present, the University has put in place a more efficient and 
transparent organizational structure. The earlier institutional organization of the University 
was characterized by responsibilities that were not clearly defined leading to conflicting roles 
and overlapping responsibilities between different academic leaders. Furthermore, non-
formalized and fragmented of work flows was detrimental to efficiency. Currently, after an 
overhaul of the key and support processes of the university, a more efficient, decentralized 
and clearly structured system has been put in place.  
 
According to the current organizational structure of the University, for example, the Office of 
the Director for Research has duties and responsibilities including: Plan, organize, lead, 
manage and control the activities of all research programs at AAU and coordinate and 
facilitate collaborative research programmes with donors and funding agencies. Moreover, 
the recently established AAU Grant Coordination Office (GCO), will be coordinating 
bilateral projects such as that of Sida. The Graduate Programmes Office is also mandated to 
collaborate and facilitate internal and external assistance for graduate programmes and their 
research activities; ensure standards set are met in program development and implementation, 
and monitor the management of the programs in colleges and make recommendations. 
 
7.2.1. Selection and recruitment procedure of MSc and PhD students 
The entire admission process of AAU is governed by the revised Senate Legislation of 2013. 
The primary implementing unit for new admissions is the Office of the Registrar. When it 
comes to admission of postgraduate students, the academic units to which admission is 
sought are heavily involved in the screening and selection of applicants. 
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For PhD programme applications, typically, the Office of the Registrar advertises to the 
public on-line at www.aau.edu.et/aaubeta/ibt and on AAU notice boards.  Applicants will 
submit their applications along with academic credentials and a concept note of their intended 
research interest. Applications are then forwarded to the respective units for review and 
admission decisions. 
 
IoB pre-determines its intake capacity for each year, which currently stands at about 10 PhD 
students per year. Preliminary screening of prospective PhD students will be performed by 
the Institute’s Graduate Committee (GC) based on previous academic track record, research 
experience and a written entrance exam. A significant component of the screening process 
will entail face-to-face interview. Shortlisted applicants will be interviewed by prospective 
supervisor(s) directly (Skype interview by Swedish counter-part) to discuss the projects in 
more depth and finalists will be presented for approval by the Institute Council. As a point of 
note, priority is always given to those applicants who will contribute to the capacity building 
of AAU and other public institutions in National Research System (NRS). Moreover, as part 
of the AAU system, IoB actively implements affirmative action modalities to increase the 
diversity of its students. Finally, the list of selected applicants will be communicated to 
Office of the Registrar which will in turn offer admission to prospective students.  
 
7.3. Quality assurance and research training program 
The Academic Standards and Quality Enhancement Office has the duties and responsibilities 
to develop guidelines and measures of internal systems of quality enhancement that cover 
review of academic staff performance, course contents and programmes, teaching-learning 
processes, assessment and grading systems, and student evaluation of courses and programs. 
It also develop quality standards to undertake academic audit on a periodic basis, follow-up 
and rectify the deficiencies revealed by the audit, and maintain appropriate documentation of 
the audit, activities undertaken and of ensuring results.  
 
The Office plans and leads systemic review/institutional assessment programs (self-
evaluation and peer review) of an institution or programme to determine whether or not 
acceptable standards of education, scholarship, and infrastructure are being met, maintained 
and enhanced. It also coordinates and facilitates the academic review of teaching, learning, 
research, service, and outcomes based on a detailed examination of the curricula, structure, 
and effectiveness of a programme as well as the quality and activities of its faculty. It 
provides an overall support to colleges, departments and centers on enhancement of quality of 
education.   
 
In addition, IoB has a mechanism in place to ensure and enforce quality assurance 
mechanisms upon the approval of its Institute Academic Committees (IAC).  
 
Other mechanisms in ensuring quality during graduate training and research include:-  

• Periodic progress report of the research presented to the supervisor(s) and the 
departments; 
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• Theses written according to internationally acceptable standards; 
• Theses reviewed by external and internal examiners (renowned scientists in the field) 

as well as other designated members of an examining board and well-defended 
publicly by the MSc or PhD candidate; 

• Scientific articles emanating from the research work published in internationally 
reputable journals; 

• Papers published on conferences proceedings etc. 
• SLU has experience on delivering a customized training course on postgraduate 

supervision and advising which can assist in enhancing the capacity of assistant 
professors at AAU.SLU will, periodically, also provide a course on popular sciences 
presentation and scientific writing/publishing for PhD candidate. 

• In addition, sub-project specific courses such as diseases epidemiology, molecular 
breeding and various molecular techniques etc. will be organized as needed. 
 

7.4. Partnership and sustainability plans for the programme 
The partnership is foreseen to last for five years. This is sufficient time for the successful 
completion of a PhD programme. In line with this, PhD candidates will have a study leave of 
4-5 years from their home institution to fully focus on their studies. However, a candidate 
may be given a teaching assignment of maximum three credit hours in a semester if there is a 
serious shortage of staff in the IoB. Such engagement of graduate students in supporting the 
teaching and research process is not uncommon. However, any such exceptions shall be 
implemented in close consultation with the home supervisor and the SLU co-supervisor. 
 
The research sub-projects proposed revolve around key development challenges of Ethiopia. 
It is expected that the findings from these research projects will raise as many research 
questions as they do answers. It is thus important to pursue the research endeavors and the 
partnerships beyond the lifetime of this project through continued future collaborative 
preparation of research projects from other funding agencies, both national and international 
(such as European Union (EU), Bill and Melinda Gates Foundation (BMGF) etc.). This will 
also ensure that future PhD candidates will be recruited and engaged contributing towards the 
sustainability of an excellent PhD program.  
 
7.5. Short and long term financial strategy-resources  
To keep pace with the internal and external dynamism, the University has felt that there is a 
need to introduce a new Office which shall focus on Institutional Development and 
Community Services. The main duties and responsibilities of the Office will be administering 
University buildings, grounds and infrastructure; community services; resource generation, 
mobilization and management; and project initiatives and Endowment Funds, all with the 
purpose to enhance the resource capacity and image of the University. The Office coordinates 
provision of knowledge based training and consultancy services that generate income for the 
University. The University also generates internal revenue through continue and distance 
education. 
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Academic units including IoB also plan and execute income generating activities from 
consultancy work, project contracts, donations, tuition fees and utilize such revenue in line 
with rules and regulations of the University.  
 
7.6. Monitoring and evaluation 
The Office of Director for Research develops procedures needed in areas like internal 
procedures for Approval, Control and Monitoring of Research Projects, Dissemination of 
Research results and effectiveness of research in general terms. 
 

Specific to this project, considerable attention will be paid to tracking the Project’s 
performance and analyzing its impact, in consultation with the project team and collaborators 
from SLU. The following main mechanisms and specific steps will be used to implement 
rigorous monitoring and evaluation, and to establish a performance-based team culture: 
 

(1)  Regular performance-based planning, monitoring and evaluation will be a critical feature, 
supported by the Project’s overall Result Based Management (RBM) Logframe. Annual work 
plans and progress for the Project, and for specific activities, will include a performance plan 
organized around the key expected outputs and outcomes, associated performance indicators 
and show how planned activities contribute to achieving the project’s objectives. The 
implementing partners are primarily responsible for timely execution of activities. Regular 
team interactions (face-to-face meetings, in-country visits, e-mail exchange, Skype 
conference calls) and action points will serve as the main monitoring tool for the management 
team, in addition to regular reporting and progress and performance. 
 

(2)  Work plan development will be informed by seeking critical inputs from a wide range of 
project partners and public/private stakeholders. Project planning meetings will be held either 
prior to completion of annual work plans, or as a mid-term review meeting, with a view to 
ensuring strategic direction, coordination and coherence between AAU and SLU. Project 
progress reports will be submitted to Sida and other concerned bodies. Such reports will be 
focused on actual achievements and performance indicators in Result Based Management 
(RMB), while an annual impact report will be submitted with more detailed descriptions of 
completed activities and milestones achieved.  
 
These mechanisms and others that will be identified in due course of the project will ensure 
the overall project quality and resulting outputs, and the Project’s relevance in relation to 
expected outcomes. 
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Date: March 01 2018  

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT OF ETHIOPIA  

Reporting Period:  2018/19 - 2022/23  

Collaborating Institutions in Sweden: SLU, Sweden  

   Budget 2018/19   Budget 2019/20   Budget 
2020/21  

 Budget 
2021/22   Budget 2022/23   Total (SEK)   Total in (ETB)  

 PhD Sandwich training in Swe 
(Maximum 250,000 SEK)  Maximum cost. Includes OH, social fees, audit Etc.   

  Two month's salary 
(175kSEK/year/student)                  3,325,000         3,325,000           3,325,000          3,325,000  13,300,000 175,000*4*19 
 SLU Supervisor annual visits to Ethiopia 
(25kSEK/year/student)                     475,000             475,000              475,000              475,000         1,900,000  25,000*4*19 
 Costs per student while in SWE 
(50kSEK/year)/student                     950,000             950,000              950,000              950,000         3,800,000  50,000*4*19 

 Sub total                         -                4,750,000         4,750,000           4,750,000  4,750,000 19,000,000 
 

              
  PhD Sandwich Allownace in Sweden       
  Maximum 6 months / year 

(16kSEK/month/student)                  1,824,000         1,824,000           1,824,000          1,824,000  7,296,000 
  Sub total  0  1,824,000  1,824,000  1,824,000  1,824,000  7,296,000 
 

    
  Local PhD training/Curriculum 

Development  Subject to full cost compensation, OH, social costs Etc.   
  Salaries (as per Swedish regulation)             161,220                 161,220             161,220              161,220              161,220  806,100 5*60*2687SEK 

 Allowance (as per Swedish regulation)                  3,570                      3,570                 3,570                   3,570                   3,570  17,850 5*15*238SEK 

 Travel cost ticket/transport                10,000                    10,000               10,000                 10,000                10,000  50,000 5*10,000SEK 

 Insurance                  2,000                      2,000                 2,000                   2,000                   2,000  10,000 5*2000SEK 

 Visa fee                      400                          400                     400                       400                      400  2,000 5*400SEK 

 Accommodation                  7,500                      7,500                 7,500                   7,500                   7,500  37,500 5*15*500SEK 

 Taxi/local transport                  1,500                      1,500                 1,500                   1,500                   1,500  7,500 5*15*100SEK 

 Sub-total             186,190                 186,190             186,190              186,190              186,190  930,950 
 



    
  Local training/ Workshops              
  Salaries (as per Swedish regulation)   79,500                 79,500                  79,500  238,500 

  Allowance (as per Swedish regulation)   9,996                     9,996                     9,996  29,988 
  Travel cost ticket/transport  60,000                   60,000                  60,000  180,000 
  Insurance  12,000                   12,000                  12,000  36,000 
  Visa fee  2,400                     2,400                     2,400  7,200 
  Accommodation  15,000                   15,000                  15,000  45,000 
  Taxi/local transport  3,000                     3,000                     3,000  9,000 
  Sub-total  181,896               181,896                181,896  545,688 
               

  Other costs Sweden (must be 
specified)      

  Fee for IPR processing          25,000 25,000 
  Tuition fee for Ethiopian professors 

capacity building training at SLU                 79,500          79,500 
  Sub-total  79,500                          -                          -                            -                  25,000     104,500 
 

              
  Audit Swedish University (annual)  Audit of yellow fields   
  Audit (annual)                40,200                    40,200               40,200                 40,200                40,200  201,000 

  Sub-total                40,200                    40,200               40,200                 40,200                40,200            201,000  
 

              
  Trips for Sandwich Students  Reimbersable Cost   
  Student round-trip to Sweden                     190,000             190,000              190,000              190,000  760,000              1,900,000  

 Visa fee                          7,600                 7,600                   7,600                   7,600  30,400                    76,000  

 Sub total                   197,600             197,600              197,600              197,600            790,400               1,976,000  

                                           -    

 Ethiopian Professors visit to Sweden  Reimbersable Cost                                -    

 Air tickets                20,000                    90,000               90,000                 90,000                90,000  380,000                  950,000  

 Accommodations and per diem                82,159                 369,715             369,715              369,715              369,715  1,552,948              3,882,370  

1 
 



 Insurance                  4,000                    18,000               18,000                 18,000                18,000  76,000                  190,000  

 Visa fee                      800                      3,600                 3,600                   3,600                   3,600  15,200                    38,000  

 Sub total             106,959                 481,315             481,315              481,315              481,315         2,024,148               5,060,370  

                                           -    
 Supervision capacity building training 
at SLU  Reimbersable Cost                                -    

 Air tickets  60,000            60,000                  150,000  

 Accommodations  and per diem  344,051            344,051                  860,128  

 Insurance  12,000                         12,000                     30,000  

 Visa fee  2,400                           2,400                        6,000  

 Sub total  418,451                    418,451               1,046,128  

                                           -    

 Audit AAU (annual)  Audit of green fields                                -    

 Audit (annual)                10,300                    10,300               10,300                 10,300                10,300  51,500                  128,750  

 Sub-total                10,300                    10,300               10,300                 10,300                10,300               51,500                   128,750  

                                           -    
 Other costs Ethiopia (Must be 
specified)  Must be specified                                -    

 Laboratory Equipment          3,322,773              1,224,676                        -               4,547,449             11,368,622  
 Laboratory Equipment Maintenance, 
Installation and training  47,900  80,400  70,400  70,400  70,400            339,500                   848,750  

 Field work              554,610                 712,706         1,036,911           1,072,800              895,631         4,272,657             10,681,643  

 Consumables             748,779                 749,045             890,945              895,144          1,038,905         4,322,818             10,807,046  

 Publication fee                      49,692               49,692                 49,692                49,692            198,767                   496,918  

 Conference participation             189,630                 189,630             189,630              189,630              189,630            948,150               2,370,375  

 Library Electronic resources                33,800                    33,800               33,800                 33,800                33,800            169,000                   422,500  

 References                19,000                    19,000               19,000                 19,000                19,000               95,000                   237,500  
 Laboratory Technician (2800 
SEK/month)  33,600  33,600  33,600  33,600  33,600            168,000                   420,000  
 Salary for coordinator at IoB (AAU) 
(5000 SEK/month)                60,000                    60,000               60,000                 60,000                60,000            300,000                   750,000  
 Planning, mid-term and final review 
workshops                81,000  

 
             81,000  

 
              81,000            243,000                   607,500  
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 Cost of curriculum development  
 

                  81,000  
   

             81,000                   202,500  

 Miscellaneous                 73,313                 227,963             295,027              182,027              171,027            949,355               2,373,388  

 Sub Total  5,164,405  3,461,511  2,760,005  2,606,092  2,642,684  16,634,696             41,586,741  

                                           -    

 Total costs (Excluding AAU OH)          6,187,901           10,951,117       10,431,506        10,095,698        10,339,185      48,005,407           120,013,517  

                                         -    

 Total cost Sweden Sandwich  0  6,574,000  6,574,000  6,574,000  6,574,000  26,296,000  
 

Includes OH, social fees, etc.                                          -    

                                           -    

Total Cost  Swedish University             487,786                 226,390             408,286              226,390              433,286         1,782,138  
 Subject to full cost compensation, OH, 

social costs etc.                                          -    

                                           -    

Total cost AAU         5,700,115              4,150,727         3,449,220           3,295,308          3,331,899      19,927,269             49,818,172  

OH 12%            684,014                 498,087             413,906              395,437              399,828         2,391,272               5,978,181  

                                           -    

 Total          6,871,914           11,449,204       10,845,413        10,491,134        10,739,013      50,396,679           125,991,698  
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Date: March 01 2018 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT OF ETHIOPIA 

Reporting Period:  2018/2019  

Collaborating Institutions in Sweden: SLU, Sweden 

 Quarter  2018/2019  Q3   Q4   Q1   Q2   Total (ETB)  

  
  PhD Sandwich training in Sweden (Maximum 

250,000 SEK)  Maximum cost. Includes OH, social fees, audit Etc. 
  Two month's salary (175kSEK/year/student)            

  SLU Supervisor annual visits to Ethiopia 
(25kSEK/year/student)            

  Costs per student while in SWE 
(50kSEK/year)/student            

  Sub total            
  Notes    

  PhD Sandwich Allownace in Sweden     
  Maximum 6 months / year 

(16kSEK/month/student)            
  Sub total            
 

 Notes    
  Local PhD training/Curriculum Development  Subject to full cost compensation, OH, social costs Etc. 

 
 Salaries (as per Swedish regulation)                       

161,220    161,220      

 
 Allowance (as per Swedish regulation)                           

3,570    3,570      

 
 Travel cost ticket/transport                        

10,000    10,000      

 
 Insurance                           

2,000    2,000      

 
 Visa fee                              

400    400      

 
 Accommodation                           

7,500    7,500      
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 Taxi/local transport                           
1,500    1,500      

  Research consumables      0      
 

 Sub-total                      
186,190    186,190      

 

 Notes  

One Swedish professor teaches one PhD courses in 2018/19 academic year for two weeks. The teaching takes 6 hrs per day,  
30 hrs per week,  and a total of 60 hrs with a payment rate of 2687 SEK per hour.  Moreover, a daily allowance of 238 SEK will 
be paid for 15 days. Other associated costs are also included. 

  Local training/ Workshops            
  Salaries (as per Swedish regulation)   79,500  79,500        

  Allowance (as per Swedish regulation)  9,996  9,996        
  Travel cost ticket/transport  60,000  60,000        
  Insurance  12,000  12,000        
  Visa fee  2,400  2,400        
  Accommodation  15,000  15,000        
  Taxi/local transport  3,000  3,000        
  Sub-total  181,896  181,896        

  Notes  There will be a kick off and project planning workshop. For the workshop 6 Swedish Professors will be invited, one Professor 
per sub-project. Each professor stay for one week with a weekly salary of 13250 SEK, allowance and accommodation payment 

of 238 SEK and 500 SEK per day, respectively. Other associated costs are included. 
  Other costs Sweden (must be specified)    
   Fee for processing IPR             

  Tuition fee Ethiopian professors capacity building 
training at SLU  79,500                        79,500      

  Notes  Six Ethiopian professors to take research training and PhD supervision capacity building course at SLU in 2018/19. The training 
takes place at a cost of 86,761 SEK per person (total 6 professors 520,566 SEK). The training takes up 3 weeks. Two trainers 
with a weekly salary of 13250 SEK (total 79,500 SEK). 

  Sub-total  79,500                     79,500         
 

  
  Audit Swedish University (annual)  Audit of yellow fields 
 

 Audit (annual)  40,200                        
40,200          

 
 Sub-total  40,200                        

40,200                               -        
 

    Yearly audit for the 6 sub-projects  
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 Trips for Sandwich Students  Reimbursable Cost 
  Student round-trip to Sweden              
  Visa fee              
  Sub total              
 

 Notes  
  

 
            

  Ethiopian Professors visit to Sweden  Reimbursable Cost 
  Air tickets  20,000                        20,000                     50,000  

 Accommodations and per diem  82,159                        82,159                  205,398  

 Insurance  4,000                          4,000                     10,000  

 Visa fee  800                              800                       2,000  

 Sub total  106,959                      106,959                  267,398  
 Notes  In 2018/19 two Ethiopian professors travel to SLU, Sweden to prepare quotations and process the purchase laboratory 

equipment required in the project. The professors stay for 15 days each with accommodation and per diem cost of 320 USD 
per night + 50 USD =(320USD*15 +50USD)*2*8.47SEK = 82, 159 SEK. Roundtrip air ticket, insurance costs are 12400 SEK per 
professor. 

  Supervision capacity building training at SLU  Reimbursable Cost 
 

 Air tickets                        
60,000                        60,000      

 
 Accommodations and per diem                      

344,051                      344,051      
 

 Insurance                        
12,000                        12,000      

 
 Visa fee                           

2,400                          2,400      
 

 Sub total                      
418,451                      418,451      

  Notes  Six Ethiopian professors to take research training and PhD supervision capacity building course at SLU in 2018/19 for three 
weeks with  accommodation and per diem cost of  320USD per night + 50 USD per professor = (320USD*21 + 50)*6*8.47SEK=  
344,051.4 SEK.  Round trip air ticket, visa processing, insurance at 9 900 SEK per person).  [Note can be specified for each year, 
and costs more specified].  
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 Audit AAU (annual)  Audit of green fields 
 

 Audit (annual)  10,300                        
10,300          

 
 Sub-total  10,300                        

10,300                               -        
 

 Notes    
  Other costs Ethiopia (Must be specified)    
  Laboratory Equipment  3,322,773                  3,322,773               8,306,933  

 Laboratory Equipment Maintenance, Installation 
and training  47,900  

                      
23,950                      23,950                  119,750  

 Field work   554,610                     
277,305                    277,305               1,386,525  

 Consumables  748,779                     
374,389                    374,389               1,871,947  

 Publication fee                                   -                                 -                                -    

 Conference participation  189,630                        
94,815                      94,815                  474,075  

 Library Electronic resources  33,800                        
16,900                      16,900                     84,500  

 References  19,000                          
9,500                        9,500                     47,500  

 Laboratory Technician (2800 SEK/month)  33,600                        
16,800                      16,800                     84,000  

 Salary  for coordinator at IoB (AAU) 5000 
SEK/month)  60,000                        

30,000                      30,000                  150,000  

 Kick off workshop                                    -    

 Lunch and refreshment for 50 participants  50,000                        
50,000                    125,000  

 Workshop materials printing   5,000                          
5,000                       12,500  

 Organization & Miscellaneous cost    6,000                          
6,000                       15,000  

 Accommodation and transport cost  20,000                        
20,000                       50,000  

 Sub-total for kick off workshop  81,000                        
81,000                    202,500  

 Cost of curriculum development                                    -    

 Miscellaneous   73,313                        
36,657                      36,657                  183,283  

 Sub Total  5,164,405  961,316  4,203,089  0  0        13,113,512  
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 Notes  

This contains all the major expenses necessary to carry out the research activities in Ethiopia. All these expenses are dealt 
separately in each sub-project. It includes major equipment cost shared by the 6 sub-projects. It also includes fieldwork and 
specific consumable costs required by each sub-project. (More detail information such as specific field activities, specific field 
expenses and specific consumables are listed in the cost break down of each sub-project in the separate sheets for each 
project; additional sheet showing the shared equipment to be purchased included). One student and or professor are 
expected to participate in international conferences per sub-project per year (6 students and/or professors per year).  A kick 
off workshop will be held with a total of 50 participants invited from selected stakeholders in the country including university 
and government officials and 6 Swedish professors (one professor per/subproject) will be invited (please see Swedish budget). 

             

  Total costs (Excluding AAU OH)  6,187,901  1,193,712  4,994,189  0  0  
 

           
  Total cost Sweden Sandwich            
 

Includes OH, social fees, etc.           
 

            
 

Total Cost  Swedish University  487,786  222,096  265,690  0  0    
Subject to full cost compensation, OH, social costs 
etc.           

 
All lines need to be specified and           

 
Total cost AAU 5,700,115  971,616  4,728,499  0          14,250,288  

OH 12% 684,014  116,594  567,420  0  0           1,710,035  

                                    -    

 Total  6,871,915  1,310,306  5,561,609  0  0        17,179,787  
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Date: March 01 2018 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT OF 
ETHIOPIA 

Reporting Period:  2019/20 

Collaborating Institutions in Sweden: SLU, Sweden 

 Quarter  2019/2020  Q3   Q4   Q1   Q2   Total (ETB)  

  
  PhD Sandwich training in Sweden (Maximum 250,000 SEK)  Maximum cost. Includes OH, social fees, audit Etc. 
  Two month's salary (175kSEK/year/student)  3,325,000  1,575,000  1,750,000      

  SLU Supervisor annual visits to Ethiopia 
(25kSEK/year/student)  475,000  225,000  250,000      

  Costs per student while in SWE (50kSEK/year)/student  950,000  450,000  500,000      
  Sub total  4,750,000  2,250,000  2,500,000      
  Notes  A total of 19 PhD students will be admitted in 2018/2019 and 2019/20 in the 6 sub-projects. Each student has a Swedish 

supervisor with supervision cost of 250,000 SEK per student per year.  Each student stays for 6 months in 2019/20 and 
each Swedish supervisor has two months’ salary for per student in 2019/20. [not can be specified for each year][See 
separate note on PhD students.] 

  PhD Sandwich Allownace in Sweden     
  Maximum 6 months / year (16kSEK/month/student)  1,824,000  864,000  960,000      

  Sub total  1,824,000  864,000  960,000      
 

 Notes  
 Each student stays for 6 months in 2019/20 in Sweden/SLU with a monthly stipend of 16,000 SEK. [See separate note on 

PhD students.]  
  Local PhD training/Curriculum Development  Subject to full cost compensation, OH, social costs Etc. 
  Salaries (as per Swedish regulation)   161,220        161,220  

  Co-supervision of PhD-student  0        0  
  Allowance (as per Swedish regulation)  3,570        3,570  
  Travel cost ticket/transport  10,000        10,000  
  Insurance  2,000        2,000  
  Visa fee  400        400  
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Date: March 01 2018 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT OF 
ETHIOPIA 

Reporting Period:  2019/20 

Collaborating Institutions in Sweden: SLU, Sweden 

 Quarter  2019/2020  Q3   Q4   Q1   Q2   Total (ETB)  

 Accommodation  7,500        7,500  
  Taxi/local transport  1,500        1,500  
  Research consumables  0        0  
  Sub-total  186,190        186,190  
 

 Notes  

One Swedish professor teaches one PhD courses in 2018/19 academic year for two weeks. The teaching takes 6 hrs per 
day, 30 hrs per week, and a total of 60 hrs with a payment rate of 2687 SEK per hour.  Moreover, a daily allowance of 
238 SEK will be paid for 15 days. Other associated costs are also included. 

  Local training/ Workshops            
  Salaries (as per Swedish regulation)             

  Allowance (as per Swedish regulation)            
  Travel cost ticket/transport            
  Insurance            
  Visa fee            
  Accommodation            
  Taxi/local transport            
  Sub-total            

     
  Other costs Sweden (must be specified)    
  Fee for IPR processing            

  Tuition fee            
  Notes    
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Date: March 01 2018 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT OF 
ETHIOPIA 

Reporting Period:  2019/20 

Collaborating Institutions in Sweden: SLU, Sweden 

 Quarter  2019/2020  Q3   Q4   Q1   Q2   Total (ETB)  

 Sub-total            
   

  Audit Swedish University (annual)  Audit of yellow fields 
  Audit (annual)  40,200      40,200   

  Sub-total  40,200      40,200 0 
 

 Notes    
  Trips for Sandwich Students  Reimbursable Cost 

  Student round-trip to Sweden                      190,000  90,000 100,000             475,000  

 Visa fee                           7,600  3,600 4,000                19,000  

 Sub total                      197,600  93,600 104,000             494,000  

 Notes  
Each student will travel to Sweden with a roundtrip air ticket, insurance and visa fee cost  of 10,000 SEK, 2000 SEK, and 
400 SEK,  respectively.  

  Ethiopian Professors visit to Sweden  Reimbursable Cost 
  Air tickets  90,000                        90,000                225,000  

 Accommodations and per diem  369,715                     369,715                924,289  

 Insurance  18,000                        18,000                   45,000  

 Visa fee  3,600                          3,600                     9,000  

 Sub total  481,315                     481,315             1,203,289  
 Notes  Nine Ethiopian Professors visit their advisees in SLU/Sweden and stay for 15 days with a accommodation and per diem 

cost of 320USD per night + 50 USD per professor = (320USD*15 + 50 USD)*9*8.47SEK = 369,715.47SEK. The roundtrip air 
ticket, Insurance and visa fee are 1240 SEK per person. 

  Supervision capacity building training at SLU  Reimbursable Cost 
  Air tickets            

  Accommodations and per diem            
  Insurance            
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Date: March 01 2018 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT OF 
ETHIOPIA 

Reporting Period:  2019/20 

Collaborating Institutions in Sweden: SLU, Sweden 

 Quarter  2019/2020  Q3   Q4   Q1   Q2   Total (ETB)  

 Visa fee            
  Sub total            
  Notes    

  Audit AAU (annual)  Audit of green fields 
  Audit (annual)  10,300      10,300     

  Sub-total  10,300  0   10,300   
 

 Notes    
  Other costs Ethiopia (Must be specified)  Subject to OH? 
  Laboratory Equipment  1,224,676                  1,224,676             3,061,689  

 Laboratory Equipment Maintenance, Installation and training  80,400                        20,100                      20,100  20100                      20,100          201,000  

 Field work   712,706                     178,177                    178,177  178176.55                   178,177       1,781,766  

 Consumables  749,045                     187,261                    187,261  187261.3333                   187,261       1,872,613  

 Publication fee  49,692                        12,423                      12,423  12422.9375                      12,423          124,229  

 Conference participation  189,630                        47,408                      47,408  47407.5                      47,408          474,075  

 Library Electronic resources  33,800                          8,450                        8,450  8450                        8,450             84,500  

 References  19,000                          4,750                        4,750  4750                        4,750             47,500  

 Laboratory Technician (2800 SEK/month)  33,600                          8,400                        8,400  8400                        8,400             84,000  

 Salary for coordinator at IoB (AAU) (5000 SEK/month)  60,000                        15,000                      15,000  15000                      15,000          150,000  

 Cost of curriculum development                                     -                            -    

 Lunch and refreshment for 50 participants  50,000                          50,000              125,000  

 Workshop materials printing   5,000                            5,000                 12,500  

 Organization & Miscellaneous cost    6,000                            6,000                 15,000  

 Accommodation and transport cost  20,000                          20,000                 50,000  

12 
 



Date: March 01 2018 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT OF 
ETHIOPIA 

Reporting Period:  2019/20 

Collaborating Institutions in Sweden: SLU, Sweden 

 Quarter  2019/2020  Q3   Q4   Q1   Q2   Total (ETB)  

 Sub-total for curriculum development workshop  81,000                          81,000              202,500  

 Miscellaneous   227,963                        56,991                      56,991  56990.625                      56,991          569,906  

 Sub Total for Ethiopia other costs  3,461,511                  1,763,635                    619,959                  538,959                    538,959       8,653,779  

 Notes  

This contains all the major expenses necessary to carry out the research activities in Ethiopia. All these expenses are dealt separately in each sub-
project. It includes major equipment cost shared by the 6 sub-projects. It also includes fieldwork and specific consumable costs required by each 
sub-project. (More detail information such as specific field activities, specific field expenses and specific consumables are listed in the cost break 
down of each sub-project in the separate sheets for each project; additional sheet showing the shared equipment to be purchased included). One 
student and or professor are expected to participate in international conferences per sub-project per year (6 students and/or professors per year).  
A  Curriculum development workshop will be held with a total of 50 participants invited from selected stakeholders in the country including 
university and government officials  

            

  Total costs (Excluding AAU OH)                10,951,117                  5,452,550                4,183,959                  589,459                    725,149  
 

          
  Total cost Sweden Sandwich  6,574,000  3,114,000  3,460,000  0.00  0.00  

 
Includes OH, social fees, etc.           

 
            

 
Total Cost  Swedish University  226,390  0  0  40,200  186,190  

 
Subject to full cost compensation, OH, social costs etc.           

 
            

 
Total cost AAU 4,150,727  2,338,550  723,959  549,259  538,959  10,376,817  

OH 12% 498,087  280,626  86,875  65,911  64,675  1,245,218  

            0  

 Total  11,449,204  5,733,176  4,270,834  655,370  789,824  28,623,010  
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Date: March 01 2018 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT OF ETHIOPIA 

Reporting Period:  2020/21 

Collaborating Institutions in Sweden: SLU, Sweden 

 Quarter  2020/2021  Q3   Q4   Q1   Q2   Total (ETB)  

  
  PhD Sandwich training in Sweden 

(Maximum 250,000 SEK)  Maximum cost. Includes OH, social fees, audit Etc. 
  Two month's salary (175kSEK/year/student)  3,325,000          

  SLU Supervisor annual visits to Ethiopia 
(25kSEK/year/student)  475,000          

  Costs per student while in SWE 
(50kSEK/year)/student  950,000          

  Sub total  4,750,000          
  Notes  ############################################################################# 

  PhD Sandwich Allownace in Sweden     
  Maximum 6 months / year 

(16kSEK/month/student)  1,824,000          
  Sub total  1,824,000          
 

 Notes  
 Each student will stay for 6 months in 2020/21 in Sweden/SLU with a monthly stipend of 16,000 SEK.  [See separate note on PhD 
students.]  

  Local PhD training/Curriculum 
Development  Subject to full cost compensation, OH, social costs Etc. 

  Salaries (as per Swedish regulation)                       161,220          
  Co-supervision of PhD-student                                  -            
  Allowance (as per Swedish regulation)                           3,570          
  Travel cost ticket/transport                        10,000          
  Insurance                           2,000          
  Visa fee                              400          
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 Accommodation                           7,500          
  Taxi/local transport                           1,500          
  Research consumables                                  -            
  Sub-total                      186,190          
 

 Notes  

One Swedish professor teaches one PhD courses in 2018/19 academic year for two weeks. The teaching takes   6 hrs per day, 30 hrs 
per week, and a total of 60 hrs with a payment rate of 2687 SEK per hour.  Moreover, a daily allowance of 238 SEK will be paid for 15 
days. Other associated costs are also included. 

  Local training/ Workshops            
  Salaries (as per Swedish regulation)   79,500          

  Allowance (as per Swedish regulation)  9,996          
  Travel cost ticket/transport  60,000          
  Insurance  12,000          
  Visa fee  2,400          
  Accommodation  15,000          
  Taxi/local transport  3,000          
  Sub-total  181,896          

 
  

There will be a mid-term review workshop. For the workshop 6 Swedish Professors will be invited, one Professor per sub-project. Each 
professor stay for one week with a weekly salary of 1325 SEK, allowance of 238SEK and accommodation payment of 500SEK per day. 
For each Professor 500SEK. Other associated costs are included. 

  Other costs Sweden (must be specified)    
  Fee for IPR processing  0.00          

  Tuition fee            
  Notes    

  Sub-total            
 

  
  Audit Swedish University (annual)  Audit of yellow fields 
  Audit (annual)  40,200          
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 Sub-total  40,200          
 

  Yearly audit for the 6 sub-projects  
  Trips for Sandwich Students  Reimbersable Cost 

  Student round-trip to Sweden                      190,000                    475,000  

 Visa fee                           7,600                      19,000  

 Sub total                      197,600                    494,000  

 Notes  
Each student will travel to Sweden with  a roundtrip air ticket, insurance and visa fee cost  of 10,000 SEK, 2000 SEK, and 400 SEK,  
respectively  

  Ethiopian Professors visit to Sweden  Reimbursable Cost 
  Air tickets  90,000                    225,000  

 Accommodations and per diem  369,715                    924,289  

 Insurance  18,000                      45,000  

 Visa fee  3,600                         9,000  

 Sub total  481,315                1,203,289  
 Notes  Nine Ethiopian Professors visit their advisees in SLU/Sweden and stay for 15 days with a accommodation and per diem cost of 320USD 

per night + 50 USD per professor = (320USD*15 + 50 USD)*9*8.47SEK = 369,715.47SEK. The roundtrip air ticket, Insurance and visa fee 
are 1240 SEK per person. 

  Supervision capacity building training at 
SLU  Reimbursable Cost 

  Air tickets            
  Accommodations and per diem            
  Insurance            
  Visa fee            
  Sub total            
  Notes    

  Audit AAU (annual)  Audit of green fields 
  Audit (annual)  10,300                   25,750.0  

 Sub-total  10,300                   25,750.0  

 Notes    
  Other costs Ethiopia (Must be specified)  Subject to OH? 
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 Laboratory Equipment  0                                -    
 Laboratory Equipment Maintenance, 
Installation and training  70,400                    176,000  

 Field work   1,036,911                2,592,277  

 Consumables  890,945                2,227,363  

 Publication fee  49,692                    124,229  

 Conference participation  189,630                    474,075  

 Library Electronic resources  33,800                      84,500  

 References  19,000                      47,500  

 Laboratory Technician (2800 SEK/month)  33,600                      84,000  
 Salary for coordinator at IoB (AAU) (5000 
SEK/month)  60,000                    150,000  

  Mid-term  review workshops                                  -    

 Lunch and refreshment for 50 participants  50,000                    125,000  

 Workshop materials printing   5,000                      12,500  

 Organization & Miscellaneous cost    6,000                      15,000  

 Accommodation and transport cost  20,000                      50,000  

 Sub-total for mid-term review workshop  81,000                    202,500  

 Cost of curriculum development                                  -    

 Miscellaneous   295,027                    737,568  

 Sub Total  2,760,005                6,900,012  

 Notes  

This contains all the major expenses necessary to carry out the research activities in Ethiopia. All these expenses are dealt separately in each sub-project. It includes 
major equipment cost shared by the 6 sub-projects. It also includes fieldwork and specific consumable costs required by each sub-project. (More detail information 
such as specific field activities, specific field expenses and specific consumables are listed in the cost break down of each sub-project in the separate sheets for each 
project; additional sheet showing the shared equipment to be purchased included). One student and or professor are expected to participate in international 
conferences per sub-project per year (6 students and/or professors per year).  A mid review workshop will be held with a total of 50 participants invited from 
selected stakeholders in the country including university and government officials and 6 Swedish professors (one professor per/sub-project) will be invited (please 
see Swedish budget).     

            

  Total costs (Excluding AAU OH)  10,431,506          
 

          
  Total cost Sweden Sandwich  6,574,000  0  0  0  0  

 
Includes OH, social fees ect.           
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Total Cost  Swedish University  408,286          
 Subject to full cost compensation, OH, social 

costs, etc.           
 

            
 

Total cost AAU 3,449,220                8,623,050  

OH 12% 413,906                1,034,766  

                                  -    

 Total  10,845,413              27,113,532  
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Date: March 01 2018 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT 
OF ETHIOPIA 

 Reporting Period:  2021/22 
 Collaborating Institutions in Sweden: SLU, Sweden 
  Quarter  2021/2022  Q3   Q4   Q1   Q2   Total ETB)  

  
  PhD Sandwich training in Sweden (Maximum 

250,000 SEK)  Maximum cost. Includes OH, social fees, audit Etc. 
  Two month's salary (175kSEK/year/student)  3,325,000          

  SLU Supervisor annual visits to Ethiopia 
(25kSEK/year/student)  475,000          

  Costs per student while in SWE 
(50kSEK/year)/student  950,000          

  Sub total  4,750,000          
  Notes  Each PhD student stays in Sweden for six months in 2020/21.  Each student has a Swedish supervisor with supervision cost of 250,000 

SEK per student per year.  Each Swedish supervisor has two months’ salary per student (175,000 SEK) in 2021/22. [not can be specified 
for each year][See separate note on PhD students.] 

  PhD Sandwich Allownace in Sweden     
  Maximum 6 months / year 

(16kSEK/month/student)  1,824,000          
  Sub total  1,824,000          
 

 Notes  
 Each student will stay for 6 months in 2021/22 in Sweden/SLU with a monthly stipend of 16,000 SEK.  [See separate note on PhD 

students.]  
  Local PhD training/Curriculum Development  Subject to full cost compensation, OH, social costs Etc. 
  Salaries (as per Swedish regulation)                       161,220          

  Co-supervision of PhD-student                                  -            
  Allowance (as per Swedish regulation)                           3,570          
  Travel cost ticket/transport                        10,000          
  Insurance                           2,000          
  Visa fee                              400          
  Accommodation                           7,500          
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Date: March 01 2018 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT 
OF ETHIOPIA 

 Reporting Period:  2021/22 
 Collaborating Institutions in Sweden: SLU, Sweden 
  Quarter  2021/2022  Q3   Q4   Q1   Q2   Total ETB)  

  
  Taxi/local transport                           1,500          

  Research consumables                                  -            
  Sub-total                      186,190          
 

 Notes  

One Swedish professor teaches one PhD courses in 2018/19 academic year for two weeks. The teaching takes   6 hrs per day, 30 hrs 
per week, and a total of 60 hrs with a payment rate of 2687 SEK per hour.  Moreover, a daily allowance of 238 SEK will be paid for 15 
days. Other associated costs are also included. 

  Local training/ Workshops            
  Salaries (as per Swedish regulation)     

  Allowance (as per Swedish regulation)    
  Travel cost ticket/transport    
  Insurance            
  Visa fee            
  Accommodation    
  Taxi/local transport            
  Research consumables    
  Sub-total            

     
  Other costs Sweden (must be specified)    
  Fee for IPR processing            

  Tuition fee            
  Notes    

  Sub-total            
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Date: March 01 2018 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT 
OF ETHIOPIA 

 Reporting Period:  2021/22 
 Collaborating Institutions in Sweden: SLU, Sweden 
  Quarter  2021/2022  Q3   Q4   Q1   Q2   Total ETB)  

  
  Audit Swedish University (annual)  Audit of yellow fields 
  Audit (annual)  40,200          

  Sub-total  40,200          
 

  Yearly audit for the 6 sub-projects  
  Trips for Sandwich Students  Reimbursable Cost 

 Student round-trip to Sweden                      190,000                      475,000  

 Visa fee                           7,600                         19,000  

 Sub total                      197,600                      494,000  

 Notes  Each student will travel to Sweden with  a roundtrip air ticket, insurance  and visa fee cost  of 10,000 SEK, 2000 SEK, and 400 SEK,  
respectively  

  Ethiopian Professors visit to Sweden  Reimbursable Cost 
  Air tickets  90,000                      225,000  

 Accommodations and per diem  369,715                      924,289  

 Insurance  18,000                         45,000  

 Visa fee  3,600                           9,000  

 Sub total  481,315                   1,203,289  
 Notes  Nine Ethiopian Professors visit their advisees in SLU/Sweden and stay for 15 days with a accommodation and per diem cost of 320USD 

per night + 50 USD per professor = (320USD*15 + 50 USD)*9*8.47SEK = 369,715.47SEK. The roundtrip air ticket, Insurance and visa fee 
are 1240 SEK per person. 

  Supervision capacity building training at SLU  Reimbursable Cost 
  Air tickets            

  Accommodations and per diem            
  Insurance            
  Visa fee            
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Date: March 01 2018 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT 
OF ETHIOPIA 

 Reporting Period:  2021/22 
 Collaborating Institutions in Sweden: SLU, Sweden 
  Quarter  2021/2022  Q3   Q4   Q1   Q2   Total ETB)  

  
  Sub total            

  Notes    

  Audit AAU (annual)  Audit of green fields 
  Audit (annual)  10,300                         25,750  

 Sub-total  10,300                         25,750  

 Notes    
  Other costs Ethiopia (Must be specified)  Subject to OH? 
  Laboratory Equipment                                    -    

 Laboratory Equipment Maintenance, Installation 
and training  70,400                      176,000  

 Field work   1,072,800                   2,681,999  

 Consumables  895,144                   2,237,861  

 Publication fee  49,692                      124,229  

 Conference participation  189,630                      474,075  

 Library Electronic resources  33,800                         84,500  

 References  19,000                         47,500  

 Laboratory Technician (2800 SEK/month)  33,600                         84,000  
 Salary for coordinator  at IoB (AAU) (5000 
SEK/month)  60,000                      150,000  

 Miscellaneous   182,027                      455,066  

 Sub Total  2,606,092                   6,515,230  

 Notes  

This contains all the major expenses necessary to carry out the research activities in Ethiopia. All these expenses are dealt separately in 
each sub-project. It includes major equipment cost shared by the 6 sub-projects. It also includes  field work and specific consumable 
costs required by each sub-project. (More detail information such as specific field activities, specific field expenses and specific 
consumables are listed in the cost break down of each sub-project in the separate sheets for each project; additional sheet showing the 
shared equipment to be purchased included). One student and or professor are expected to participate  in  international conferences 
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Date: March 01 2018 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT 
OF ETHIOPIA 

 Reporting Period:  2021/22 
 Collaborating Institutions in Sweden: SLU, Sweden 
  Quarter  2021/2022  Q3   Q4   Q1   Q2   Total ETB)  

  
 per sub-project per year (6 students and/or professors per year).  

            

  Total costs (Excluding AAU OH)  3,295,308          
 

          
  Total cost Sweden Sandwich  6,574,000  0  0  0  0  

 
Includes OH, social fees, etc.           

 
            

 
Total Cost  Swedish University  226,390          

 Subject to full cost compensation, OH, social costs 
etc.           

 
            

 
Total cost AAU 3,295,308                   8,238,269  

OH 12% 395,437                      988,592  

                                    -    

 Total  10,491,134                26,227,836  
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Date: March 01 2018 
 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN 
DEVELOPMENT OF ETHIOPIA 

 Reporting Period:  2022/23 
 Collaborating Institutions in Sweden: SLU, Sweden 
  Quarter  2022/2023  Q3   Q4   Q1   Q2   Total (ETB)  

  
  PhD Sandwich training in Sweden 

(Maximum 250,000 SEK)  Maximum cost. Includes OH, social fees, audit Etc. 
  Two month's salary 

(175kSEK/year/student)  3,325,000.00          

  SLU Supervisor annual visits to Ethiopia 
(25kSEK/year/student)  475,000.00          

  Costs per student while in SWE 
(50kSEK/year)/student  950,000.00          

  Sub total  4,750,000.00          
  Notes  Each PhD student stays in Sweden for six months in 2022/22.  Each student has a Swedish supervisor with supervision cost of 

250,000 SEK per student per year.  Each Swedish supervisor has two months’ salary per student (175,000 SEK) in 2020/21. [not can 
be specified for each year][See separate note on PhD students.] 

  PhD Sandwich Allownace in Sweden     
  Maximum 6 months / year 

(16kSEK/month/student)  1,824,000          
  Sub total  1,824,000          
 

 Notes  
 Each student will stay for 6 months in 2022/23 in Sweden/SLU with a monthly stipend of 16,000 SEK.  [See separate note on PhD 
students.]  

  Local PhD training/Curriculum 
Development  Subject to full cost compensation, OH, social costs Etc. 

  Salaries (as per Swedish regulation)   161,220          
  Co-supervision of PhD-student  0          
  Allowance (as per Swedish regulation)  3,570          
  Travel cost ticket/transport  10,000          
  Insurance  2,000          
  Visa fee  400          
  Accommodation  7,500          
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Date: March 01 2018 
 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN 
DEVELOPMENT OF ETHIOPIA 

 Reporting Period:  2022/23 
 Collaborating Institutions in Sweden: SLU, Sweden 
  Quarter  2022/2023  Q3   Q4   Q1   Q2   Total (ETB)  

 Taxi/local transport  1,500          
  Research consumables  0          
  Sub-total  186,190          
 

 Notes  

One Swedish professor teaches one PhD courses in 2018/19 academic year for two weeks. The teaching takes   6 hrs per day,  30 
hrs per week,  and a total of 60 hrs with a payment rate of 2687 SEK per hour.  Moreover, a daily allowance of 238 SEK will be 
paid  for 15 days. Other associated costs are also included. 

  Local training/ Workshops            
  Salaries (as per Swedish regulation)   79,500          

  Allowance (as per Swedish regulation)  9,996          
  Travel cost ticket/transport  60,000          
  Insurance  12,000          
  Visa fee  2,400          
  Accommodation  15,000          
  Taxi/local transport  3,000          
  Sub-total  181,896          

 
  

There will be a final project review workshop. For the workshop 6 Swedish Professors will be invited, one Professor per sub-project. 
Each professor stay for one week with a weekly salary of 13250 SEK, allowance and accommodation payment of 238 SEK and 500 
SEK per day, respectively. Other associated costs are included. 

  Other costs Sweden (must be 
specified)    

  Fee for IPR processing  25,000            

 Tuition fee            
  Notes  For patenting  
  Sub-total  25,000            
 

  
  Audit Swedish University (annual)  Audit of yellow fields 
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Date: March 01 2018 
 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN 
DEVELOPMENT OF ETHIOPIA 

 Reporting Period:  2022/23 
 Collaborating Institutions in Sweden: SLU, Sweden 
  Quarter  2022/2023  Q3   Q4   Q1   Q2   Total (ETB)  

 Audit (annual)  40,200          
  Sub-total  40,200          
 

  Yearly audit for the 6 sub-projects  
  Trips for Sandwich Students  Reimbursable Cost 

 Student round-trip to Sweden                      190,000                    475,000  

 Visa fee                           7,600                      19,000  

 Sub total                      197,600                    494,000  

 Notes  
Each student travels to Sweden with a roundtrip air ticket, insurance and via fee cost of 10,000 SEK, 2000 SEK, and 400 SEK, 
respectively.  

  Ethiopian Professors visit to Sweden  Reimbursable Cost 
  Air tickets  90,000                    225,000  

 Accommodations and per diem  369,715                    924,289  

 Insurance  18,000                      45,000  

 Visa fee  3,600                         9,000  

 Sub total  481,315                1,203,289  
 Notes  Nine Ethiopian Professors visit their advisees in SLU/Sweden and stay for 15 days with a accommodation and per diem cost of 

320USD per night + 50 USD per professor = (320USD*15 + 50 USD)*9*8.47SEK = 369,715.47SEK. The roundtrip air ticket, Insurance 
and visa fee are 1240 SEK per person. 

  Supervision capacity building training 
at SLU  Reimbursable Cost 

  Air tickets            
  Accommodations and per diem            
  Insurance            
  Visa fee            
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Date: March 01 2018 
 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN 
DEVELOPMENT OF ETHIOPIA 

 Reporting Period:  2022/23 
 Collaborating Institutions in Sweden: SLU, Sweden 
  Quarter  2022/2023  Q3   Q4   Q1   Q2   Total (ETB)  

 Sub total            
  Notes    
  Audit AAU (annual)  Audit of green fields 

  Audit (annual)  10,300                      25,750  

 Sub-total  10,300                      25,750  

 Notes    
  Other costs Ethiopia (Must be 

specified)  Subject to OH 

  Laboratory Equipment                                  -    
 Laboratory Equipment Maintenance, 
Installation and training  70,400                    176,000  

 Field work   895,631                2,239,077  

 Consumables  1,038,905                2,597,262  

 Publication fee  49,692                    124,229  

 Conference participation  189,630                    474,075  

 Library Electronic resources  33,800                      84,500  

 References  19,000                      47,500  
 Laboratory Technician (2800 
SEK/month)  33,600                      84,000  
 Salary for coordinator  at IoB (AAU) 
(4068 SEK/month)  60,000                    150,000  

  Final review workshops                                  -    
 Lunch and refreshment for 50 
participants  50,000                    125,000  

 Workshop materials printing   5,000                      12,500  

 Organization & Miscellaneous cost    6,000                      15,000  

 Accommodation and transport cost  20,000                      50,000  
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Date: March 01 2018 
 

Name of Project:  PAPPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN 
DEVELOPMENT OF ETHIOPIA 

 Reporting Period:  2022/23 
 Collaborating Institutions in Sweden: SLU, Sweden 
  Quarter  2022/2023  Q3   Q4   Q1   Q2   Total (ETB)  

 Sub-total for mid-term review 
workshop  81,000                    202,500  

 Miscellaneous   171,027                    427,566  

 Sub Total  2,642,684                6,606,710  

 Notes  

This contains all the major expenses necessary to carry out the research activities in Ethiopia. All these expenses are dealt separately in each sub-project. It includes major 
equipment cost shared by the 6 sub-projects. It also includes fieldwork and specific consumable costs required by each sub-project. (More detail information such as 
specific field activities, specific field expenses and specific consumables are listed in the cost break down of each sub-project in the separate sheets for each project; 
additional sheet showing the shared equipment to be purchased included). One student and or professor are expected to participate in international conferences per sub-
project per year (6 students and/or professors per year).  A Final review workshop will be held with a total of 50 participants invited from selected stakeholders in the 
country including university and government officials and 6 Swedish professors (one professor per/subproject) will be invited (please see Swedish budget). 

            

  Total costs (Excluding AAU OH)  3,331,899          
 

          
  Total cost Sweden Sandwich  6,574,000          
 

Includes OH, social fees etc.           
 

            
 

Total Cost  Swedish University  433,286          
 Subject to full cost compensation, OH, 

social costs etc.           
 

            
 

Total cost AAU 3,331,899                8,329,748  

OH 12% 399,828                    999,570  

                                  -    

 Total  10,739,013              26,847,533  
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Date:   March 01 2018   
 Name of Project:    Sub-Project-1: Integrating Plant Genomics with Conventional Breeding    
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
 

     Budget 
2018/19   Budget 2019/20   Budget 2020/21   Budget 

2021/22  
 Budget 
2022/23   Total (EEK)   Total (ETB)  

    
  PhD Sandwich training in Sweden 

(Maximum 250,000 SEK)    Maximum cost. Includes OH, social fees, audit Etc.   
  Two month's salary 

(175kSEK/year/student)                           
875,000                    875,000  

                
875,000  

                  
875,000  3,500,000 

  SLU Supervisor annual visits to 
Ethiopia (25kSEK/year/student)                           

125,000                    125,000                  
125,000  

                  
125,000  500,000 

  Costs per student while in SWE 
(50kSEK/year)/student                           

250,000                    250,000                  
250,000  

                  
250,000  1,000,000 

  Sub total      1,250,000  1,250,000  1,250,000  1,250,000  5,000,000  
                 

  PhD Sandwich Allownace in Sweden         
  Maximum 6 months / year 

(16kSEK/month/student)        
                   
480,000                    480,000  

                
480,000  

                  
480,000  

         
1,920,000  

 
 Sub total      480,000  480,000  480,000                    

480,000  1,920,000 
  Audit Swedish University (annual)    Audit of yellow fields                         -    

 Audit (annual)    6,700  6,700  6,700  6,700  6,700  33,500  
 

 Sub-total                             
6,700  

                        
6,700                        6,700                       

6,700  
                       
6,700  

               
33,500  

                                       -    

 Trips for Sandwich Students    Reimbursable Cost                         -    

 Student round-trip to Sweden        
                   
100,000                    100,000  

                
100,000  

                  
100,000  400,000       1,000,000  

 Visa fee        
                        
2,000                        2,000  

                     
2,000  

                       
2,000  8,000             20,000  

 Sub total                                    
-    

                   
102,000                    102,000  

                
102,000  

                  
102,000  

            
408,000        1,020,000  

                                      -    

 Ethiopian Professors visit to Sweden    Reimbersable Cost                         -    

 Air tickets                          
20,000  

                      
20,000                      20,000  

                  
20,000  

                     
20,000  100,000           250,000  
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Date:   March 01 2018   
 Name of Project:    Sub-Project-1: Integrating Plant Genomics with Conventional Breeding    
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
 

 Accommodations and per diem                          
81,736  

                      
81,736                      81,736  

                  
81,736  

                     
81,736  408,678       1,021,694  

 Insurance                             
4,000  

                        
4,000                        4,000  

                     
4,000  

                       
4,000  20,000             50,000  

 Visa fee                                
800  

                            
800                            800  

                        
800  

                           
800  4,000             10,000  

 Sub total                        
106,536  

                   
106,536                    106,536                  

106,536  
                  

106,536  
            

532,678        1,331,694  

                                      -    
 Supervision capacity building 
training at SLU    Reimbursable Cost                         -    

 Air tickets    10,000          10,000             25,000  

 Accommodations and per diem    57,342          57,342           143,354  

 Insurance    2,000          
                 
2,000                 5,000  

 Visa fee    400          
                     
400                 1,000  

 Sub total    69,742          
               
69,742            174,354  

                                      -    

 Audit AAU (annual)    Audit of green fields                         -    

 Audit (annual)                             
5,500  5,500 5,500 5,500 5,500 27,500             68,750  

 Sub-total                             
5,500  

                        
5,500                        5,500                       

5,500  
                       
5,500  

               
27,500              68,750  

                                      -    
 Other costs Ethiopia (Must be 
specified)    Must be specified                         -    

 Field work                                 

  
 1. MSc/PhD 
students/advisors/researchers/labourers  
Per diem   

                      
27,500  

                      
82,500                    118,333  

                
147,500  

                     
98,333  

            
474,167        1,185,417  

   2. Technical assistants, Field assistants 
and Daily Labourers     

                         
9,167  

                      
27,500                      39,444  

                  
49,167  

                     
32,778  

            
158,056            395,139  
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Date:   March 01 2018   
 Name of Project:    Sub-Project-1: Integrating Plant Genomics with Conventional Breeding    
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
 

   3. Land rent                                     
-    

                      
18,667                      18,667  

                  
18,667  

                     
18,667  

               
74,667            186,667  

   4. Agronomic practices in the field                                    
-    

                        
8,333                      12,500  

                  
16,667  

                     
20,833  

               
58,333            145,833  

   5. Vehicle mileage/car rent                              
17,500  

                      
43,333                      73,333  

                  
77,500  

                     
91,667  

            
303,333            758,333  

   6.  Fuel and lubricant                                
14,583  

                      
45,833                      61,667  

                  
63,333  

                     
65,000  

            
250,417            626,042  

   7. Farmers Participation                                    
-    

                        
5,833                        7,500  

                  
12,500  

                     
10,000  

               
35,833              89,583  

   8. Other Miscellaneous Field Cost                          
37,500  

                        
1,917                        1,917  

                     
1,917  

                       
1,917  

               
45,167            112,917  

   Sub-total for field work                      
106,250  

                   
233,917                    333,361  

                
387,250  

                  
339,194  

         
1,399,972        3,499,931  

 Consumables                                

   1. DNA extraction-Chemicals, kits, 
reagents   

                      
35,417  

                      
36,667                      62,500  

                  
25,000  

                     
32,500  

            
192,083            480,208  

   2. Eppendorf, tips, pipets and plastic 
wares    

                      
60,417  

                      
30,000                      41,667  

                  
21,667  

                     
30,000  

            
183,750            459,375  

   3. PCR kits, reagents                        
40,000  

                      
53,333                    106,437  

                
180,229  

                  
219,167  

            
599,166        1,497,915  

   4. Genotyping, sequencing                         
18,750  

                      
28,333                      55,000  

                  
25,000  

                     
98,333  

            
225,416            563,540  

   5. Common chemical for routine activity                             
3,500  

                        
7,000                        7,000  

                     
7,000  

                       
7,000  

               
31,500              78,750  

   6. Other Miscellaneous lab cost                             
1,542  

                        
3,083                        3,083  

                     
3,083  

                       
3,083  

               
13,875              34,688  

   Sub-total for consumables                      
159,625  

                   
158,416                    275,687  

                
261,979  

                  
390,083  

         
1,245,790        3,114,476  

 Publication fee                            
13,077                      13,077  

                  
13,077  

                     
13,077  

               
52,307            130,768  

 Conference participation                             #VALUE! 

   Air tickets                        
10,000  

                      
10,000                      10,000  

                  
10,000  

                     
10,000  

               
50,000            125,000  

   Per diem                        
12,705  

                      
12,705                      12,705  

                  
12,705  

                     
12,705  

               
63,525            158,813  

   Accommodation                                                                         5,000                                                                         62,500  
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Date:   March 01 2018   
 Name of Project:    Sub-Project-1: Integrating Plant Genomics with Conventional Breeding    
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
 5,000  5,000  5,000  5,000  25,000  

   Tuition fees                           
1,500  

                        
1,500                        1,500  

                     
1,500  

                       
1,500  

                 
7,500              18,750  

   Insurance                           
2,000  

                        
2,000                        2,000  

                     
2,000  

                       
2,000  

               
10,000              25,000  

   Visa fee                              
400  

                            
400                            400  

                        
400  

                           
400  

                 
2,000                 5,000  

   Sub total                        
31,605  

                      
31,605                      31,605  

                  
31,605  

                     
31,605  

            
158,025            395,063  

 References                             
5,000  

                        
5,000                        5,000  

                     
5,000  

                       
5,000  

               
25,000              62,500  

  Miscellaneous                              #VALUE! 

   1. Shipment                            
8,000  

                        
6,000                        4,500  

                     
2,500  

                       
1,500  

               
22,500              56,250  

   2. Communication and IT                           
4,800  

                        
5,200                        6,500  

                     
3,500  

                       
3,500  

               
23,500              58,750  

   3. Software                                   
-                                   -                        10,000  

                     
3,000  

                              
-    

               
13,000              32,500  

   Sub-total for miscellaneous                        
12,800  

                      
11,200                      21,000  

                     
9,000  

                       
5,000  

               
59,000            147,500  

 Sub Total                        
315,280  

                   
453,214                    679,730                  

707,911  
                  
783,960  

         
2,940,095        7,350,236  

                #VALUE! 

 Total costs (Excluding AAU OH)    497,057  667,250  893,765  921,946  997,995  3,978,014        9,945,034  

                                   -    

 Total cost Sweden Sandwich      1,730,000  1,730,000  1,730,000  1,730,000  6,920,000      

Includes OH, social fees, etc.                                     -    

                                      -    

Total Cost  Swedish University    6,700 6,700 6,700 6,700 6,700 33,500     
Subject to full cost compensation, 
OH, social costs etc.                                     -    

                                      -    
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Date:   March 01 2018   
 Name of Project:    Sub-Project-1: Integrating Plant Genomics with Conventional Breeding    
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
 

Total cost AAU   497,057  667,250  893,765  921,946  997,995  3,978,014        9,945,034  

OH 12%   59,647  80,070  107,252  110,634  119,759  477,362        1,193,404  

                                      -    

 Total    563,404  2,484,020  2,737,717  2,769,280  2,854,454  11,408,875      28,522,188  
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Date:   March 01 2018 
  

Name of Project:    Subproject 2: Phyto-beneficial Microbes for Crop Improvement and Industrial Applications  

Reporting Period:    2018/19 - 2022/23  

Collaborating Institutions in Sweden:   SLU, Sweden  

     Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

    
  PhD Sandwich training in Swe 

(Maximum 250,000 SEK)    Maximum cost. Includes OH, social fees, audit Etc.   
  Two month's salary 

(175kSEK/year/student)                           350,000                    350,000                  350,000                    350,000  1,400,000 
  SLU Supervisor annual visits to 

Ethiopia (25kSEK/year/student)                              50,000                      50,000                    50,000                       50,000  200,000 
  Costs per student while in SWE 

(50kSEK/year)/student                           100,000                    100,000                  100,000                    100,000  400,000 
  Sub total                           500,000                    500,000                  500,000                    500,000  2,000,000 
 

                
  PhD Sandwich Allownace in Sweden         
  Maximum 6 months / year 

(16kSEK/month/student)      192,000  192,000  192,000  192,000  768,000 
  Sub total                           192,000                    192,000                  192,000                    192,000  768,000 
  Other costs Sweden (must be 

specified)                              -    

 Fee for processing IPR                                 25,000  25,000 
  Sub-total                                 25,000  25,000     

                                      -    

 Audit Swedish University (annual)    Audit of yellow fields                         -    

 Audit (annual)                             6,700                          6,700                        6,700                       6,700                         6,700              33,500      

 Sub-total                             6,700                          6,700                        6,700                       6,700                         6,700              33,500      

                                      -    

 Trips for Sandwich Students    Reimbursable Cost                         -    

 Student round-trip to Sweden                              20,000                      20,000                    20,000                       20,000  80,000           200,000  

 Visa fee                                    800                            800                          800                             800  3,200                8,000  
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Date:   March 01 2018 
  

Name of Project:    Subproject 2: Phyto-beneficial Microbes for Crop Improvement and Industrial Applications  

Reporting Period:    2018/19 - 2022/23  

Collaborating Institutions in Sweden:   SLU, Sweden  

     Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

 Sub total                                    -                          20,800                      20,800                    20,800                       20,800              83,200            208,000  

                                      -    

 Ethiopian Professors visit to Sweden    Reimbursable Cost                         -    

 Air tickets                            10,000                      10,000                    10,000                       10,000  40,000           100,000  

 Accommodations and per diem                            20,434                      20,434                    20,434                       20,434  81,736           204,339  

 Insurance                              2,000                        2,000                       2,000                         2,000  8,000             20,000  

 Visa fee                                  400                            400                          400                             400  1,600                4,000  

 Sub total                            32,834                      32,834                    32,834                       32,834  131,336           328,339  

                                      -    
 Supervision capacity building 
training at SLU    Reimbursable Cost                         -    

 Air tickets    10,000          10,000             25,000  

 Accommodations and per diem    57,342          57,342           143,354  

 Insurance    2,000                         2,000                 5,000  

 Visa fee    400                            400                 1,000  

 Sub total    69,742                      69,742            174,354  

                                      -    

 Audit AAU (annual)    Audit of green fields                         -    

 Audit (annual)    5,500  5500 5500 5500 5500 27,500             68,750  

 Sub-total    5,500  5500 5500 5500 5500 27,500             68,750  

                                      -    
 Other costs Ethiopia (Must be 
specified)    Must be specified                         -    

 Field work                                 

   Car rent, per                                   -    
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Date:   March 01 2018 
  

Name of Project:    Subproject 2: Phyto-beneficial Microbes for Crop Improvement and Industrial Applications  

Reporting Period:    2018/19 - 2022/23  

Collaborating Institutions in Sweden:   SLU, Sweden  

     Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

diem for students, 
supervisors, 
technical 
assistants,  drivers 
per diem 
accommodation, 
field assistants   

   Sub-total for field 
work                        85,407                        85,407                      85,407                    85,407                       85,407            427,036        1,067,590  

 Consumables                
 

  

 Glassware, 
sample collection 
and processing 
supplies,     
chemicals, 
reagents, kits and 
other supplies                                       -    

   Sub-total for 
consumables  50,000  50,000  67,000  100,000  100,000  367,000            917,500  

 Publication fee                              5,231                        5,231                       5,231                         5,231              20,922              52,305  

 Conference participation                              

    Air tickets                         10,000                        10,000                      10,000                    10,000                       10,000  50,000           125,000  

    Per diem                         12,705                        12,705                      12,705                    12,705                       12,705  63,525           158,813  

    Accommodation                            5,000                          5,000                        5,000                       5,000                         5,000  25,000             62,500  

    Tuition fees                            1,500                          1,500                        1,500                       1,500                         1,500  7,500             18,750  

    Insurance                            2,000                          2,000                        2,000                       2,000                         2,000  10,000             25,000  

    Visa fee                               400                              400                            400                          400                             400  2,000                5,000  

    Sub total                         31,605                        31,605                      31,605                    31,605                       31,605  158,025           395,063  

 References                             2,000                          2,000                        2,000                       2,000                         2,000  10,000             25,000  

  Miscellaneous                              
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Date:   March 01 2018 
  

Name of Project:    Subproject 2: Phyto-beneficial Microbes for Crop Improvement and Industrial Applications  

Reporting Period:    2018/19 - 2022/23  

Collaborating Institutions in Sweden:   SLU, Sweden  

     Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

   Shipment                            8,478                        12,491                      13,868                    13,868                       13,868  62,574           156,435  

   Communication 
and IT                        10,478                        10,491                      16,868                    16,868                       16,868  71,574           178,935  

   Software                            7,478                        12,491                      10,868                    10,868                       10,868  52,574           131,435  

   Sequencing and 
sequence analysis                        11,478                        14,491                      10,868                    10,868                       10,868  58,574           146,435  

   soil and plant 
analysis                           8,478                        10,491                      13,868                    13,868                       13,868  60,574           151,435  

   farmers training                        10,478                        14,491                      16,868                    16,868                       16,868  75,574           188,935  

   Sub-total for 
miscellaneous                        56,869                        74,946                      83,210                    83,210                       83,210  381,445           953,613  

 Sub Total    225,881  243,958  269,222  302,222  302,222  1,343,506        3,358,765  

                                      -    

 Total costs (Excluding AAU OH)    468,135  470,104  512,368  578,368  578,368  2,607,344        6,518,360  

                 

 Total cost Sweden Sandwich      692,000  692,000  692,000  692,000  2,768,000    

Includes OH, social fees, etc.                   

                    

Total Cost  Swedish University                             6,700                          6,700                        6,700                       6,700                       31,700              58,500            146,250  
Subject to full cost compensation, 
OH, social costs etc.                                     -    

                                      -    

Total cost AAU   468,135  470,104  512,368  578,368  578,368  2,607,344        6,518,360  

OH 12%   56,176  56,413  61,484  69,404  69,404  312,881            782,203  

                                      -    

 Total    531,011  1,225,217  1,272,552  1,346,472  1,371,472  5,746,725      14,366,813  
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Date:   March 01 2018   
 Name of Project:    Sub-Project 3: Improving feed nutrition and decreasing enteric methane emission in indigenous livestock   
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
      Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   TOTAL (ETB)  

    
  PhD Sandwich training in Swe (Maximum 

250,000 SEK)    Maximum cost. Includes OH, social fees, audit Etc.   
  Two month's salary (175kSEK/year/student)                        175,000                  175,000                  175,000                  175,000  700,000 

  SLU Supervisor annual visits to Ethiopia 
(25kSEK/year/student)                          25,000                    25,000                    25,000                    25,000  100,000 

  Costs per student while in SWE 
(50kSEK/year)/student                        50,000                    50,000                    50,000                    50,000  200,000 

  Sub total                        250,000                  250,000                  250,000                  250,000  1,000,000 
 

                
  Phd Sandwich Allownace in Sweden         
  Maximum 6 months / year 

(16kSEK/month/student)      96,000  96,000  96,000  96,000  384,000 
  Sub total      96,000  96,000  96,000  96,000  384,000 
  Audit Swedish University (annual)    Audit of yellow fields   

  Audit (annual)                         6,700                       6,700                       6,700                       6,700                       6,700              33,500  
  Sub-total                         6,700                       6,700                       6,700                       6,700                       6,700              33,500  
 

                
  Trips for Sandwich Students    Reimbersable Cost   
  Student round-trip to Sweden                          10,000                    10,000                    10,000                    10,000  40,000         100,000  

 Visa fee                                400                          400                          400                          400  1,600              4,000  

 Sub total                                -                      10,400                    10,400                    10,400                    10,400              41,600          104,000  

                                    -    

 Ethiopian Professors visit to Sweden    Reimbersable Cost                       -    

 Air tickets      10,000  10000     20,000            50,000  

 Accomodations and per diem      40,868                    40,868      81,736         204,339  
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Date:   March 01 2018   
 Name of Project:    Sub-Project 3: Improving feed nutrition and decreasing enteric methane emission in indigenous livestock   
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
      Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   TOTAL (ETB)  

 Insurance      2,000  2000     4,000            10,000  

 Visa fee      400  400     800              2,000  

 Sub total      53,268                    53,268      106,536         266,339  

                                    -    
 Supervision capacity building training at 
SLU    Reimbursable Cost                       -    

 Air tickets    10,000          10,000            25,000  

 Accommodations  and per diem    57,342          57,342         143,354  

 Insurance    2,000                         2,000               5,000  

 Visa fee    400                            400               1,000  

 Sub total    69,742                      69,742          174,354  

                                    -    

 Audit AAU (annual)    Audit of green fields                       -    

 Audit (annual)    5,500.00  5500 5500 5500 5500 27,500            68,750  

 Sub-total    5,500.00  5500 5500 5500 5500 27,500            68,750  

                                    -    

 Other costs Ethiopia (Must be specified)    Must be specified                       -    

 Field work                                 

   Car rent                        6,533                    10,066                    10,066                    10,066                       6,533              43,264          108,160  

  
 Drivers (per diem 
and 
accommodation)                        2,500                       5,000                       5,000                       5,000                       5,000              22,500             56,250  

   Fuel and 
maintenance                        1,632                       3,263                       3,263                       3,263                       3,263              14,684             36,709  

   Per diem for  PhD 
student                       3,780                       7,560                       7,560                       7,560                       7,560              34,020             85,050  

    Per diem for                         270                          540                          540                          540                          540                 2,430               6,075  
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Date:   March 01 2018   
 Name of Project:    Sub-Project 3: Improving feed nutrition and decreasing enteric methane emission in indigenous livestock   
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
      Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   TOTAL (ETB)  

M.Sc. Student   

    Per diem for 
Supervisors                        4,050                       4,050                       4,050                       4,050                       4,050              20,250             50,625  

  
  Per diem for 
Technical 
assistants                        8,100                       8,100                       8,100                       8,100                       8,100              40,500          101,250  

    Field assistants                         8,100                       8,100                       8,100                       8,100                       8,100              40,500          101,250  

    Sub-total for 
field work                     34,965                    46,679                    46,679                    46,679                    43,146            218,148          545,369  

 Consumables                            #VALUE! 

  

 Sample collection 
equipment and 
supplies, 
chemicals, kits, 
reagents and 
supplies                                  -    

   Sub-total for 
consumables                    18,000                    26,522                    45,278                    28,183                    32,317            150,300          375,750  

 Publication fee                           2,615                       2,615                       2,615                       2,615              10,461             26,153  

 Conference participation                         4,680                       4,680                       4,680                       4,680                       4,680              23,400             58,500  

    Air tickets                     10,000                    10,000                    10,000                    10,000                    10,000              50,000          125,000  

    Per diem                     12,705                    12,705                    12,705                    12,705                    12,705              63,525          158,813  

    Accommodation                        5,000                       5,000                       5,000                       5,000                       5,000              25,000             62,500  

    Tuition fees                        1,500                       1,500                       1,500                       1,500                       1,500                 7,500             18,750  

    Insurance                        2,000                       2,000                       2,000                       2,000                       2,000              10,000             25,000  

    Visa fee                           400                          400                          400                          400                          400                 2,000               5,000  

    Sub total                     31,605                    31,605                    31,605                    31,605                    31,605            158,025          395,063  

 References                         1,000                       1,000                       1,000                       1,000                       1,000                 5,000             12,500  

  Miscellaneous                                                -    
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Date:   March 01 2018   
 Name of Project:    Sub-Project 3: Improving feed nutrition and decreasing enteric methane emission in indigenous livestock   
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
      Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   TOTAL (ETB)  

   Shipment  
 

                     2,300                       2,300                       2,300                       2,300                 9,200             23,000  

   Communication 
and IT                       2,092                       2,092                       2,092                       2,092                       2,092              10,460             26,150  

   Sequencing and 
sequence analysis  

 
                     6,296                       6,296                       6,296                       6,296              25,182             62,955  

   Subtotal for 
Miscellaneous                         2,092                    10,688                    10,688                    10,688                    10,688              44,842          112,105  

 Sub Total                      87,662                  119,109                  137,865                  120,770                  121,371            586,776       1,466,939  

                                    -    

 Total costs (Excluding AAU OH)                    162,903                  188,277                  207,033                  136,670                  137,271            832,153       2,080,381  

                                 -    

 Total cost Sweden Sandwich      346,000  346,000  346,000  346,000  1,384,000      

Includes OH, social fees, etc.                                   -    

                                    -    

Total Cost  Swedish University    6,700 6,700 6,700 6,700 6,700 33,500      
Subject to full cost compensation, OH, social 
costs etc.                                   -    

                                    -    

Total cost AAU   162,903  188,277  207,033  136,670  137,271  832,153       2,080,381  

OH 12%   19,548  22,593  24,844  16,400  16,472  99,858          249,646  

                                    -    

 Total    189,151  563,570  584,576  505,770  506,443  2,349,511       5,873,777  
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Date:   March 01 2018  

Name of Project:    Sub-Project 4: Novel Bicatalysts from extremophiles  

Reporting Period:    2018/19 - 2022/23  

Collaborating Institutions in Sweden:   SLU, Sweden  

     Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

    
  PhD Sandwich training in Sweden 

(Maximum 250,000 SEK)    Maximum cost. Includes OH, social fees, audit Etc.   
  Two month's salary 

(175kSEK/year/student)          700,000 700,000                   700,000  2,800,000 
  SLU Supervisor annual visits to Ethiopia 

(25kSEK/year/student)        100,000 100,000 100,000                   100,000  400,000 
  Costs per student while in SWE 

(50kSEK/year)/student      200,000 200,000 200,000 200,000  800,000 
  Sub total                        1,000,000                1,000,000              1,000,000                 1,000,000        4,000,000  

 
                

  PhD Sandwich Allownace in Sweden         
  Maximum 6 months / year 

(16kSEK/month/student)                           384,000                    384,000                  384,000                    384,000        1,536,000  
  Sub total                           384,000                    384,000                  384,000                    384,000        1,536,000  
  Audit Swedish University (annual)    Audit of yellow fields   
  Audit (annual)                               6,700                          6,700                        6,700                       6,700                         6,700              33,500  
  Sub-total                               6,700                          6,700                        6,700                       6,700                         6,700              33,500  
 

                
  Trips for Sandwich Students    Reimbursable Cost   
 

 Student round-trip to Sweden                            40,000                      40,000                    40,000  
                     
40,000  160,000              400,000  

 Visa fee                              1,600                        1,600                       1,600                         1,600  6,400                16,000  

 Sub total                            41,600                      41,600                    41,600                       
41,600            166,400               416,000  

                                         -    

 Ethiopian Professors visit to Sweden    Reimbursable Cost                            -    

 Air tickets                            20,000                      20,000                    20,000  
                     
20,000  80,000              200,000  
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Date:   March 01 2018  

Name of Project:    Sub-Project 4: Novel Bicatalysts from extremophiles  

Reporting Period:    2018/19 - 2022/23  

Collaborating Institutions in Sweden:   SLU, Sweden  

     Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

 Accommodations and  per diem                            81,736                      81,736                    81,736  
                     
81,736  326,942              817,355  

 Insurance                              4,000                        4,000                       4,000                         4,000  16,000                40,000  

 Visa fee                                  800                            800                          800  
                           
800  3,200                   8,000  

 Sub total    0  106,536  106,536  106,536  106,536  426,142           1,065,355  

                                         -    
 Supervision capacity building training at 
SLU    Reimbursable Cost                            -    

 Air tickets    10,000          10,000                25,000  

 Accommodations and per diem    57,342          57,342              143,354  

 Insurance    2,000                         2,000                    5,000  

 Visa fee    400                            400                    1,000  

 Sub total    69,742  0  0  0  0  69,742               174,354  

                                         -    

 Audit AAU (annual)    Audit of green fields                            -    

 Audit (annual)    5,500  5500 5500 5500 5500 27,500                68,750  

 Sub-total    5,500  5500 5500 5500 5500 27,500                68,750  

                                         -    

 Other costs Ethiopia (Must be specified)    Must be specified                            -    

 Field work                                                    -    

   Car rent (800 km per 
trip)                          18,400                        26,800                      36,800                    16,800  

                     
16,400            115,200               288,000  

  
 Drivers (per diem and 
accommodation) 75 
days per year                          15,000                        15,000                      15,000                    15,000  

                     
15,000              75,000               187,500  

  
 Fuel and maintenance 
(2- 4 trips per student 
per year in 5 years)                             8,895                          9,760                      13,520                    23,520  

                     
22,000              77,695               194,238  
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Date:   March 01 2018  

Name of Project:    Sub-Project 4: Novel Bicatalysts from extremophiles  

Reporting Period:    2018/19 - 2022/23  

Collaborating Institutions in Sweden:   SLU, Sweden  

     Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

  
 Per diem for 4 PhD 
students (60 days per 
year for 3 years)                          33,760                        23,760                      23,760                    33,760  

                     
21,000            136,040               340,100  

  
 Per diem for M.Sc. 
Students (15 days per 
year for two years)                             5,700                          8,700                      10,700                       7,700                         6,800              39,600                 99,000  

  

 Per diem for 
Supervisors (two 
supervisors per trip) 
75 days per year                             8,100                        10,550                        8,550                       6,550                         6,550              40,300               100,750  

  Per diem for Technical 
assistants                             9,100                        10,100                      11,100                       9,100                         9,100              48,500               121,250  

   Field assistants                           16,200                        16,200                      16,200                    16,200  
                     
16,200              81,000               202,500  

   Sub-total for field 
work                        115,155                     120,870                    135,630                  128,630                    113,050            613,335           1,533,338  

 Consumables                                                 -    

  

 Sample collection 
equipment and 
supplies, chemicals, 
kits, reagents and 
supplies                        110,000                     142,000                    107,000                    90,002  

                     
90,000            539,002           1,347,505  

   Sub-total for 
consumables                        110,000                     142,000                    107,000                    90,002  

                     
90,000            539,002           1,347,505  

 Publication fee      10461 10461 10461 
                     
10,461              41,844               104,610  

 Conference participation                #VALUE! 

    Air tickets   10,000  10000 10000 10000 10000 50,000              125,000  

    Per diem  12,705  12705 12705 12705 12705 63,525              158,813  

    Accommodation   5,000  5000 5000 5000 5000 25,000                62,500  

    Tuition fees   1,500  1500 1500 1500 1500 7,500                18,750  

    Insurance   2,000  2000 2000 2000 2000 10,000                25,000  

    Visa fee   400  400 400 400 400 2,000                   5,000  
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Date:   March 01 2018  

Name of Project:    Sub-Project 4: Novel Bicatalysts from extremophiles  

Reporting Period:    2018/19 - 2022/23  

Collaborating Institutions in Sweden:   SLU, Sweden  

     Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

    Sub total   31,605  31,605  31,605  31,605  31,605  158,025               395,063  

 References                               4,000                          4,000                        4,000                       4,000                         4,000  20,000                50,000  

 Laboratory Technician (2800 SEK/month)    33,600  33,600  33,600  33,600  33,600  168,000              420,000  

  Miscellaneous                            #VALUE! 

   Shipment                             4,184                          4,184                        4,184                       4,184                         4,184  20,920                52,300  

   Communication and 
IT                             2,092                          2,092                        2,092                       2,093                         2,092  10,461                26,151  

   Enzyme test at local 
industries                             6,276                          6,276                        6,276                       6,276                         6,276  31,380                78,450  

   Sequencing and 
sequence analysis                          21,841                      41,841                    41,841  

                     
41,841  147,364              368,410  

   Subtotal for 
Miscellaneous                            12,552                        34,393                      54,393                    54,394  

                     
54,393            210,125               525,311  

 Sub Total    269,312  328,868  328,628  304,631  289,048  1,520,487           3,801,216  

                                         -    

 Total costs (Excluding AAU OH)                          344,554                     482,504                    482,264                  458,266                    442,684        2,210,270           5,525,675  

                                      -    

 Total cost Sweden Sandwich      1,384,000  1,384,000  1,384,000  1,384,000  5,536,000      

Includes OH, social fees ect.                                        -    

                                         -    

Total Cost  Swedish University    6,700 6,700 6,700 6,700 6,700 33,500     
Subject to full cost compensation, OH, 
social costs etc.                                        -    

                                         -    

Total cost AAU   344,554  482,504  482,264  458,266  442,684  2,210,270           5,525,675  

OH 12%   41,346  57,900  57,872  54,992  53,122  265,232               663,081  

                                         -    
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Date:   March 01 2018  

Name of Project:    Sub-Project 4: Novel Bicatalysts from extremophiles  

Reporting Period:    2018/19 - 2022/23  

Collaborating Institutions in Sweden:   SLU, Sweden  

     Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

 Total    392,600 1,931,104 1,930,835 1,903,958 1,886,506 8,045,002        20,112,506  
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Date:   March 01 2018   
 Name of Project:    SUB-PROJECT 5:- DEVELOPMENT OF NOVEL INDUSTRIAL WASTE TREATMENT AND NUTRIENT RECOVERY PROCESSES   
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
      Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

    
  PhD Sandwich training in Sweden 

(Maximum 250,000 SEK)    Maximum cost. Includes OH, social fees, audit Etc.   
  Two month's salary (175kSEK/year/student)        525,000 525,000 525,000                   525,000  2,100,000 

  SLU Supervisor annual visits to Ethiopia 
(25kSEK/year/student)        75,000 75,000 75,000                      75,000  300,000 

  Costs per student while in SWE 
(50kSEK/year)/student        150,000 150,000 150,000                   150,000  600,000 

  Sub total                                    -                       750,000                    750,000                  750,000                    750,000        3,000,000  
 

                
  PhD Sandwich Allownace in Sweden         
  Maximum 6 months / year 

(16kSEK/month/student)                           288,000                    288,000                  288,000                    288,000  1,152,000 
  Sub total                                    -                       288,000                    288,000                  288,000                    288,000  1,152,000 
  Audit Swedish University (annual)    Audit of yellow fields   

  Audit (annual)                             6,700                          6,700                        6,700                       6,700                         6,700              33,500  
  Sub-total                             6,700                          6,700                        6,700                       6,700                         6,700              33,500  
 

                
  Trips for Sandwich Students    Reimbursable Cost   
  Student round-trip to Sweden                              30,000                      30,000                    30,000                       30,000  120,000             300,000  

 Visa fee                              1,200                        1,200                       1,200                         1,200  4,800                12,000  

 Sub total                            31,200                      31,200                    31,200                       31,200            124,800              312,000  

                                        -    

 Ethiopian Professors visit to Sweden    Reimbursable Cost                           -    
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Date:   March 01 2018   
 Name of Project:    SUB-PROJECT 5:- DEVELOPMENT OF NOVEL INDUSTRIAL WASTE TREATMENT AND NUTRIENT RECOVERY PROCESSES   
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
      Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

 Air tickets                            20,000                    20,000                       20,000  60,000             150,000  

 Accommodations and per diem                            81,736                    81,736                       81,736              81,736              204,339  

 Insurance                              4,000                       4,000                         4,000  12,000                30,000  

 Visa fee                                  800                          800                             800  2,400                  6,000  

 Sub total    0.00                      106,536                  106,536                    106,536  156,136 
 

                                        -    
 Supervision capacity building training at 
SLU    Reimbursable Cost                           -    

 Air tickets    10,000          10,000                25,000  

 Accommodations and per diem    57,342          57,342             143,354  

 Insurance    2,000                         2,000                   5,000  

 Visa fee    400                            400                   1,000  

 Sub total    69,742                      69,742              174,354  

                                        -    

 Audit AAU (annual)    Audit of green fields                           -    

 Audit (annual)    5,500.00  5500 5500 5500 5500 27,500                68,750  

 Sub-total    5,500.00  5500 5500 5500 5500 27,500                68,750  

                                        -    

 Other costs Ethiopia (Must be specified)    Must be specified                           -    

 Field work                                 

  

 Car rent, fuel and 
maintenance,  per diem 
for students, 
supervisors, technical 
assistants, driver's per 
diem accommodation 
and field assistants                        97,500                        97,500                      97,500                    97,500                       97,500            487,500           1,218,750  
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Date:   March 01 2018   
 Name of Project:    SUB-PROJECT 5:- DEVELOPMENT OF NOVEL INDUSTRIAL WASTE TREATMENT AND NUTRIENT RECOVERY PROCESSES   
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
      Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

   Sub-total for field work                        97,500                        97,500                      97,500                    97,500                       97,500            487,500           1,218,750  

 Consumables                                

  

 All reagents and 
supplies listed in this 
subproject (i.e.:- 
glassware, sample 
collection and 
processing supplies, 
chemicals, reagents, kits 
and others)                        83,000                        90,000                      83,000                    83,000                       93,000            432,000      

   Sub-total for 
consumables                        83,000                        90,000                      83,000                    83,000                       93,000            432,000           1,080,000  

 Publication fee      7845.75 7845.75 7845.75                        7,846              31,383                 78,458  

 Conference participation                              

    Air tickets                         10,000                        10,000                      10,000                    10,000                       10,000  50,000             125,000  

    Per diem                         12,705                        12,705                      12,705                    12,705                       12,705  63,525             158,813  

    Accommodation                            5,000                          5,000                        5,000                       5,000                         5,000  25,000                62,500  

    Tuition fees                            1,500                          1,500                        1,500                       1,500                         1,500  7,500                18,750  

    Insurance                            2,000                          2,000                        2,000                       2,000                         2,000  10,000                25,000  

    Visa fee                               400                              400                            400                          400                             400  2,000                  5,000  

    Subtotal for conference 
participation                        31,605                        31,605                      31,605                    31,605                       31,605  158,025             395,063  

 Library Electronic resources                             

 References    3,000  3,000  3,000  3,000  3,000  15,000                37,500  

  Miscellaneous                                

   Shipment                            2,000                          4,000                        2,000                       1,000                         1,000  10,000                25,000  

   Communication and IT                           1,000                          2,000                        3,000                       3,000                         1,000  10,000                25,000  

   Software                             5,000                       5,000                       10,000  20,000                50,000  
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Date:   March 01 2018   
 Name of Project:    SUB-PROJECT 5:- DEVELOPMENT OF NOVEL INDUSTRIAL WASTE TREATMENT AND NUTRIENT RECOVERY PROCESSES   
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
      Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 2022/23   Total (SEK)   Total (ETB)  

   Sequencing and 
sequence analysis                          25,000                    25,000                       25,000  75,000             187,500  

   Construction of pilot 
plants, systems                       100,000                    100,000      200,000             500,000  

   Sub-total for 
Miscellaneous                           3,000                     106,000                    135,000                    34,000                       37,000  315,000             787,500  

 Sub Total    218,105  335,951  357,951  256,951  269,951  1,438,908           3,597,270  

                                        -    

 Total costs (Excluding AAU OH)                        293,347                     372,651                    501,186                  400,186                    413,186        1,817,085           4,542,713  

                                     -    

 Total cost Sweden Sandwich    0  1,038,000  1,038,000  1,038,000  1,038,000  4,152,000      

Includes OH, social fees, etc.                                       -    

                                        -    

Total Cost  Swedish University    6,700 6,700 6,700 6,700 6,700 33,500     
Subject to full cost compensation, OH, social 
costs etc.                                       -    

                                        -    

Total cost AAU   293,347  372,651  501,186  400,186  413,186  1,817,085           4,542,713  

OH 12%   35,202  44,718  60,142  48,022  49,582  218,050              545,126  

                                        -    

 Total    335,248  1,462,069  1,606,029  1,492,909  1,507,469  6,220,635        15,551,588  
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Date:   March 01 2018   
 Name of Project:    SP 6: A one-health approach on molecular diversity of selected zoonotic pathogens ….   
 Reporting Period:    2018/19 - 2022/23   
 Collaborating Institutions in Sweden:   SLU, Sweden   
 

     Budget 2018/19   Budget 2019/20   Budget 2020/21   Budget 2021/22   Budget 
2022/23   Total (SEK)   Total (ETB)  

    
  PhD Sandwich training in Sweden 

(Maximum 250,000 SEK)    Maximum cost. Includes OH, social fees, audit Etc.   
  Two month's salary 

(175kSEK/year/student)      700,000  700,000  700,000  700,000  2,800,000  
  SLU Supervisor annual visits to Ethiopia 

(25kSEK/year/student)      100,000  100,000  100,000  100,000  400,000  
  Costs per student while in SWE 

(50kSEK/year)/student      200,000  200,000  200,000  200,000  800,000  
  Sub total    0  1,000,000  1,000,000  1,000,000  1,000,000  4,000,000  
 

                
  PhD Sandwich Allownace in Sweden         
  Maximum 6 months / year 

(16kSEK/month/student)        
                   
384,000                    384,000                  384,000  384000     1,536,000  

 
 Sub total    0  384,000  384,000  384,000                    

384,000  1,536,000 
  Audit Swedish University (annual)    Audit of yellow fields   

 
 Audit (annual)                             

6,700  
                        
6,700                        6,700                       6,700  

                       
6,700            33,500  

 
 Sub-total                             

6,700  
                        
6,700                        6,700                       6,700                         

6,700            33,500  
 

                
  Trips for Sandwich Students    Reimbersable Cost   
 

 Student round-trip to Sweden                          
40,000  

                      
40,000                      40,000                    40,000            160,000            400,000  

 Visa fee                             
1,600  

                        
1,600                        1,600                       1,600                6,400              16,000  

 Sub total                          
41,600  

                      
41,600                      41,600                    41,600                                

-            166,400            416,000  

                                       -   
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 Ethiopian Professors visit to Sweden    Reimbersable Cost                          -   

 Air tickets      
                      
20,000                      20,000                    20,000  

                     
20,000            80,000            200,000  

 Accommodations and per diem      
                      
81,736                      81,736                    81,736  

                     
81,736          326,942            817,355  

 Insurance      
                        
4,000                        4,000                       4,000  

                       
4,000            16,000              40,000  

 Visa fee      
                            
800                            800                          800  

                           
800              3,200                 8,000  

 Sub total                         
106,536                    106,536                  106,536  

                  
106,536          426,142        1,065,355  

                                       -   
 Supervision capacity building training 
at SLU    Reimbursable Cost                          -   

 Air tickets    10,000          10,000             25,000  

 Accommodations and per diem    57,342          57,342           143,354  

 Insurance    2,000                      2,000                 5,000  

 Visa fee    400                          400                 1,000  

 Sub total    69,742                    69,742            174,354  

                                       -   

 Audit AAU (annual)    Audit of green fields                          -   

 Audit (annual)    5,500  5500 5500 5500 5500 27,500             68,750  

 Sub-total    5,500                          
5,500                        5,500                       5,500  

                       
5,500            27,500              68,750  

                                       -   
 Other costs Ethiopia (Must be 
specified)    Must be specified                          -   

 Field work                      

  
 PhD/MSc 
students/advisors/driver/labourers  
per diem  91,667  91,667  291,667  291,667  191,667  958,333        2,395,833  

   Vehicle mileage/car rent        9,167  19,167  19,167  9,167  9,167  65,833            164,583  

      Fuel and lubricant          14,500  17,500  27,500  26,500  16,500  102,500            256,250  

   Sub-total for field work  115,333  128,333  338,333  327,333  217,333  1,126,667        2,816,667  

 Consumables                    
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 Pathogen  isolation,   
 Media, chemicals, reagents & kits, 
reference strains, cell lines, 
antibiotic discs  11,667  11,329  31,667  50,667  51,667  156,995            392,488  

   Nitrogen & CO2 gas filling  11,667  11,667  21,667  21,667  41,667  108,333            270,833  
 molecular genotyping & sequence 
analyses,   

 DNA, RNA & Plasmid extraction, 
gel extraction kits  32,174  32,174  32,174  32,174  32,163  160,861            402,152  

 Seroepidemiology   PCR & RT-PCR kits  25,000  24,465  35,000  35,000  35,535  155,000            387,500  
 Antimicrobial resistance 
determination;   

 Genotyping and sequencing 
reagents/fees  51,667  51,667  51,667  51,667  51,667  258,333            645,833  

   Fees for protein purification, 
peptide production  27,280  27,280  27,280  27,280  27,280  136,400            341,000  

 Identification of antibiotic resistance 
genetic elements   Micro Pipettes  50,767          50,767            126,917  

   Multichannel pipette  17,433          17,433              43,583  

   Petri dishes, culture flasks, 
microliter plates  8,333  8,333  8,333  8,333  8,333  41,667            104,167  

   Additional Consumables  33,667  33,667  33,667  33,667  33,667  168,333            420,833  

   Animals, cages, feeds, and 
management  26,859  56,859  46,859  46,859  26,859  204,297            510,742  

   Literature & Lab manuals  8,667  8,667  8,667  8,667  8,667  43,333            108,333  

   Laptop  6,973          6,973              17,433  

   Stationery materials  16,000  16,000  16,000  16,000  16,000  80,000            200,000  

   Sub-total for cosumables  328,154  282,107  312,980  331,980  333,504  1,588,726        3,971,815  

 Publication fee      10,466  10,466  10,466  10,466  41,864            104,660  

 Conference participation                    

   Air tickets  10,000  10,000  10,000  10,000  10,000  50,000            125,000  

   Per diem  12,705  12,705  12,705  12,705  12,705  63,525            158,813  

   Accommodation  5,000  5,000  5,000  5,000  5,000  25,000              62,500  

   Conference fees  1,500  1,500  1,500  1,500  1,500  7,500              18,750  

   Insurance  2,000  2,000  2,000  2,000  2,000  10,000              25,000  

   Visa fee  400  400  400  400  400  2,000                 5,000  

   Sub-total for conference 
participation  31,605  31,605  31,605  31,605  31,605  158,025            395,063  

 References    4,000  4,000  4,000  4,000  4,000  20,000              50,000  

 Miscellaneous                     
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   Shipment/ Courier postage  1,600  8,000  8,000  8,000  8,000  33,600              84,000  

   Communication, IT  4,000  8,000  8,000  8,000  8,000  36,000              90,000  

   Software   2,400  8,000  8,000  8,000  8,000  34,400              86,000  

   Professional Fee  8,000  16,736  16,736  16,736  16,736  74,944            187,360  

   Sub-total for miscellaneous  16,000  40,736  40,736  40,736  40,736  178,944            447,360  

 Sub Total    495,092  497,248  738,121  746,121  637,645  3,114,226        7,785,564  

                                       -   

 Total costs (Excluding AAU OH)    611,934  650,883  891,756  899,756  749,680  3,804,009        9,510,023  

                                    -   

 Total cost Sweden Sandwich    0  1,384,000  1,384,000  1,384,000  1,384,000  5,536,000      

Includes OH, social fees, etc.                                      -   

                                       -   

Total Cost  Swedish University    
                         
6,700  

                        
6,700                        6,700                       6,700  

                       
6,700            33,500      

Subject to full cost compensation, OH, 
social costs etc.                                      -   

                                       -   

Total cost AAU   611,934  650,883  891,756  899,756  749,680  3,804,009        9,510,023  

OH 12%   73,432  78,106  107,011  107,971  89,962  456,481        1,141,203  

                                       -   

 Total    692,066  2,119,689  2,389,467  2,398,427  2,230,342  9,829,990      24,574,976  
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  Laboratory Equipment   Quantity Unit price 2018/20 2019/20 2020/21 2021/22 2022/23 Total 
1 PCR work station   2           64,378            128,756            
2 PCR machines/Thermo-cycler   3           42,350            127,050            
3 Agarose gel electrophoretic apparatus    3           25,104               75,312            
4 Microwave   2           33,472               66,944            
5 Micropipettes   6             8,450               50,700            
6 Multichannel pipette   2           12,705               25,410            
7 Liquid N2 containers   2             9,470               18,940            
8 Biological safety cabinet level    1           70,738               70,738            
9 ELISA Reader    1        233,333            233,333            

10 UV illuminator   1           50,000               50,000            
11 Water bath   2           17,574               35,148            
12 Electrophoresis power supply   2           12,552               25,104            
13 Digital Gel documentation system   1           75,000               75,000            
14 Digital balance   3           10,042               30,126            

15 
Pulsed field gel electrophoresis 
apparatus   1        116,443    

          
116,443          

16 Vertical gel electrophoresis apparatus   2           35,000    
             
70,000          

17 
Horizontal gel electrophoresis 
apparatus   2           35,000    

             
70,000          

18 HPLC   1        205,350            205,350              
19 Spectrophotometer   1        125,000            125,000            

20 Incubator   1        200,000    
          
200,000          

21 Shaker incubator   2        126,000            252,000            

22 
Shaker incubator wiht high 
temperaure    1        236,000            236,000            

23 Autoclaves   2           65,000            130,000            
24 Water distller   1        112,000                      
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  Laboratory Equipment   Quantity Unit price 2018/20 2019/20 2020/21 2021/22 2022/23 Total 
112,000  

25 Ice maker   2           25,000               50,000            
27 Freezer (-80OC)   1           85,000               85,000            
28 Freeze drier   1           92,636               92,636            
29 Epifluorescence microscope   1           90,004               90,004            

30 Scanning electron microscope   1        255,000    
          
255,000          

31 Inverted Microscope   2           21,000               42,000            

32 Vacuum pump   1           20,863    
             
20,863          

33 Centrifuges   2           35,000               70,000            
34 Heat block   1           18,000               18,000            
35 pH meter   1           12,000               12,000            
36 Conductivity meter   2             7,938               15,876            
37 Nano drop   1           80,470               74,907            
38 Binocular light microscope   2           32,000               64,000            
39 CO2 incubator   1           43,900               43,900            
40 Microarray scanner   1        368,166            368,166            
41 Tissue homogenizer   1           56,877               57,778            

42 Vacuum concentrator   1           48,340    
             
48,340          

43 Fermenters   2        110,640    
          
221,280          

44 Hot plates and stirrers   3             3,847               11,541            
45 Vortexer   3             1,821                 5,463            

46 Vortex mixer   1           17,694    
             
17,694          

47 Microplate Vortexer   1           15,201    
             
15,201          

48 Laboratory oven   2           20,819                         
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  Laboratory Equipment   Quantity Unit price 2018/20 2019/20 2020/21 2021/22 2022/23 Total 
41,638  

49 Furnaces   1           36,217    
             
36,217          

50 Sonicators   1           14,629               14,629            
51 Ekman Grab   1             6,597                 6,597            
52 Boat   1           31,000               31,000            
53 Water sampler   2             3,400                 6,800            
54 Anaerobic chamber system   1        201,565            201,565              

   Sub-total for Equipment             3,322,773  
       
1,224,676                     -        

      
4,547,449  
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PhD Students  

      Student 
no. 

       

 
2018 

 

Name of 
supervisor in 
Sweden Swe. institution 

Name of Ethiopian 
supervisor Date of admission Expected graduation date 

 
SP1 

      

1 Name of student: 1 

Profs Anders Carlsson, Erik 
Bongcam, Eva Johansson, 
Rodomiro Ortiz, Li-Hua Zhu 
and Drs. Mulatu Geleta and 
Moneim Fatih SLU 

Drs. Kassahun 
Tesfaye, Tileye 
Feyissa, 
Teklehaimanot 
Haileselassie, 
Anteneh Tesfaye, 
Dereje Beyene, 
Genet Birmeta, Abiy 
Zegeye, & Abel 
Teshome  Oct-18 Dec-23 

 

 

Notes (courses, thesis 
title, articels Etc.) 

      

 
Title 

Finger millet:-Developing finger millet lines tolerant to acidic soils by integrating phenotypic screening and genomic 
analysis  

 

2 Name of student: 2 

Profs Anders Carlsson, Erik 
Bongcam, Eva Johansson, 
Rodomiro Ortiz, Li-Hua Zhu 
and Drs. Mulatu Geleta and 
Moneim Fatih SLU 

Drs. Kassahun 
Tesfaye, Tileye 
Feyissa, 
Teklehaimanot 
Haileselassie, 
Anteneh Tesfaye, 
Dereje Beyene, 
Genet Birmeta, Abiy 
Zegeye, & Abel 
Teshome  Oct-18 Dec-23 

 

 
Title Sorghum: Screening and association mapping of drought tolerant sorghum genotypes in Ethiopia  

 

3 Name of student: 3 

Profs Anders Carlsson, Erik 
Bongcam, Eva Johansson, 
Rodomiro Ortiz, Li-Hua Zhu 
and Drs. Mulatu Geleta and 
Moneim Fatih SLU 

Drs. Kassahun 
Tesfaye, Tileye 
Feyissa, 
Teklehaimanot 
Haileselassie, 
Anteneh Tesfaye, Oct-18 Dec-23 
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Dereje Beyene, 
Genet Birmeta, Abiy 
Zegeye, & Abel 
Teshome  

 
Title 

Durum wheat: Genetic diversity, grain protein composition and physicochemical starch traits in Ethiopian durum wheat 
gene pool  

 

4 Name of student: 4 

Profs Anders Carlsson, Erik 
Bongcam, Eva Johansson, 
Rodomiro Ortiz, Li-Hua Zhu 
and Drs. Mulatu Geleta and 
Moneim Fatih SLU 

Drs. Kassahun 
Tesfaye, Tileye 
Feyissa, 
Teklehaimanot 
Haileselassie, 
Anteneh Tesfaye, 
Dereje Beyene, 
Genet Birmeta, Abiy 
Zegeye, & Abel 
Teshome  Oct-18 Dec-23 

 

 
Title 

Development and use of high throughput, dense DNA markers for genetic diversity analysis to promote conservation   and breeding of Guizotia 
abyssinica (Noug) 

5 Name of student: 5 

Profs Anders Carlsson, Erik 
Bongcam, Eva Johansson, 
Rodomiro Ortiz, Li-Hua Zhu; 
Drs. Mulatu Geleta and 
Moneim Fatih SLU 

Drs. Kassahun 
Tesfaye, Tileye 
Feyissa, 
Teklehaimanot 
Haileselassie, 
Anteneh Tesfaye, 
Dereje Beyene, 
Genet Birmeta, Abiy 
Zegeye, & Abel 
Teshome  Oct-18 Dec-23 

 

 
Title Improving oil qualities and quantities in Brassica carinata for either food or industrial applications  

 

 
SP2 

      

6 Name of student: 6 

Drs. Salme Timmusk, 
Sebastain Hakansson,  
Erik Bongcam- Rudloff, Teun 
Dekker  SLU 

Drs. Diriba Muleta, 
Addis Simachew,  
Amare Gessesse, 
Yemisrach 
Mulugeta, Fassil 
Assefa  Oct-18 Dec-23 

 

 
Title 

Effects of phytobeneficial soil microbes on abiotic stress tolerance and nutrients uptake of finger millet (Eleusine coracana (L.) Gaertn) and Sorghum 
(Sorghum Bicolor (L) Moench) under low input sustainable agriculture 
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7 Name of student: 7 
   

Oct-18 Dec-23 
 

 
Title Endophytes of finger millet and sorghum and their wild relatives  

 

 
SP3 

      

8 Name of student: 8 Prof. Pekka Huhtanen SLU 

Drs. Abiy Zegeye, 
Addis Simachew, 
Anteneh Tesfaye  Oct-18 Dec-23 

 

 
Title Improving feed nutrition and decreasing enteric methane emission in indigenous sheep  

 

 
SP4 

      

9 Name of student: 9 

Profs. Eva Johansson, Anders 
Carlsson, Li-hua Zhu, Dr. 
Aakash Chawade  SLU 

Drs. Amare 
Gessesse, Addis 
Simachew, 
Yemisrach 
Mulugeta Oct-18 Dec-23 

 

 
Title 

Novel enzymes from culturable halophilic and haloalkaliphilic microorganisms from the Ethiopian Rift Valley 

 

10 Name of student: 10 

Profs. Eva Johansson, Anders 
Carlsson, Li-hua Zhu, Dr. 
Aakash Chawade  SLU 

Drs. Amare 
Gessesse, Addis 
Simachew, 
Yemisrach 
Mulugeta Oct-18 Dec-23 

 

 
Title Search for new enzymes from alkaline and haloalkaline environments through metagenomics  

 

11 Name of student: 11 

Profs. Eva Johansson, Anders 
Carlsson, Li-hua Zhu, Dr. 
Aakash Chawade  SLU 

Drs. Amare 
Gessesse, Addis 
Simachew, 
Yemisrach 
Mulugeta Oct-18 Dec-23 

 

 
Title Thermostable and alkaline enzymes from thermophilic and thermoalkaliphilic microorganisms  

 

12 Name of student: 12 

Profs. Eva Johansson, Anders 
Carlsson, Li-hua Zhu, Dr. 
Aakash Chawade  SLU 

Drs. Amare 
Gessesse, Addis 
Simachew, 
Yemisrach 
Mulugeta Oct-18 Dec-23 

 

 
Title Thermostable and alkaline enzymes from thermophilic and thermoalkaliphilic microorganisms  

 

 
SP5 

      
13 Name of student: 13 

Drs. Björn Vinnerås, Teun 
Dekker SLU 

Drs. Adey Feleke, 
Amare Gessesse  Oct-18 Dec-23 
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Title Pilot scale treatment of textile wastewater  

 
14 Name of student: 14 

Drs. Björn Vinnerås, Teun 
Dekker SLU 

Drs. Adey Feleke, 
Amare Gessesse  Oct-18 Dec-23 

 

 
Title Mining waste treatment  

 
15 Name of student: 15 

Drs. Björn Vinnerås, Teun 
Dekker SLU 

Drs. Adey Feleke, 
Amare Gessesse  Oct-18 Dec-23 

 

 
Title 

Efficient nutrient recovery from source-separated urine in selected urban centers of Ethiopia – Nutrient stabilization and 
safety  

 

 
SP6 

      

16 Name of student: 16 

Prof. Ulf Magnusson, Drs. 
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9. Intellectual Property Rights (IPR) and Patent 
ISSUES TO BE ADDRESSED AND AGREED 
UPON  
 

Yes No Comments, Status and follow-up plans 
(deadline dates for when issue is agreed 
upon)  

Are all key members of the partnership aware 
of/conversant with the IPR regulations of target 
country?  

X  Members are aware of the IPR related legal 
and regulatory frame works that exist in the 
country 

Are all key members of the partnership aware 
of/conversant with IPR related policies of the 
target university/institution? 

 X Key members will share knowledge of IPR 
policies of their respective countries and 
institution. 

Are all key members of the partnership aware 
of/conversant with IPR regulations of Sweden? 

 X IPR local and international regulations in 
Sweden will be handled by Henrik Sjölander 
at ArosPatent AB, Uppsala in consultation 
with AAU Legal Department.  HS, who is part 
of Dr. Timmusk team at Uppsala BioCenter,  
will lead the IPR discussions before launching 
the project 

 

Are all key members of the partnership aware 
of/conversant with IPR related policies of the 
Swedish partner university? 

 X  

Has the question of ensuring the protection of 
research findings and results obtained as part of 
the partnership been discussed by the 
partnership? 

 X Discussion on the issue will be initiated 
before launching the project 

Has the question of coverage of costs related to 
IPR activities during the lifetime of the programme 
and after the end of the programme been 
discussed by the partnership? 

 X Need to be discussed among researchers in 
due course 

Have the questions of “background ownership” 
(i.e. IPR ownership prior to the current 
partnership) been discussed by the partnership? 

 X Need to be discussed among researchers in 
due course 

Have the questions of “foreground ownership” 
(i.e. IPR ownership as a direct consequence of the 
current partnership) been discussed by the 
partnership? 

 X To be considered for discussion during 
project inception meeting/workshop 

Has a decision been made on the policy of 
dissemination of research findings and results that 
come out of the partnership? 

X  Through publication on peer reviewed 
journals, dissertation and workshop 
proceedings 
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Has a decision been made by the partnership on 
the exploitation of results (products or services)? 

 X  

Is there legal assistance in the Target Country to 
assist the partnership in IPR issues (including 
potential patents)? 

X  There will be assistance through the Office 
of V/President for Research and Technology 
Transfer that manages the Institutional IPR. 

Is there legal assistance available at the Swedish 
partner university/institution to assist the 
partnership in IPR issues (including patents)? 

X  Preparation of the required legal documents 
and licensing regional applications for 
microbial strains and compounds will be 
performed by Henrik Sjölander (HS) at 
ArosPatent AB, Uppsala, Sweden in 
consultation with AAU Legal Department. HS 
works as part of Dr. Timmusk team at SLU,  
Uppsala BioCenter. 

 

Is there a plan to develop capacity for IPR issues 
within the partnership? 

X  Short-term training and awareness creation 
programs will be organized based on needs 
assessment.  

Other IPR and patent issues not addressed above  X - 
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Annex 1: RBM Logframe for Research Partnership between AAU and SLU (2016-2021):- 
APPLICATION OF BIOTECHNOLOGY FOR ENVIRONMENTALLY SAFE AND SUSTAINABLE FOOD SECURITY AND GREEN DEVELOPMENT OF ETHIOPIA 

Date: 31 August   2015 

Problem Statement Summary:- Biotechnology Research and Training Programmes in Ethiopia in partnership with SLU will improve the quantity and quality of graduates 

working in the sector and building the capacity of AAU.  

Problem Statement Summary:- Biotechnology Research and Training Programmes in Ethiopia are poorly delivered due to poor research infrastructure and manpower.   

Overall objective:-  to integrate biotechnology applications in support of the green development priorities of Ethiopia by conducting high impact research, upgrading human 

research capacity and existing research infrastructure through joint research collaboration and sandwich PhD trainings that support the development of sustainable research 

networks and partnerships between IoB and SLU. 

Types of  
Outputs  
(Immediate Result) 

Outcomes  
(Immediate 
achievement)  

Performance Indicator  
of Outcome  
(if/as established ) 

Data Source  
 

Data  
collection  
strategy  

OVERARCHING TARGET -I: - 
                                                       TRAINING AND LABORATORY INFRASTRUCTURE CAPACITY BUILDING  IN BIOTECHNOLOGY FOR ETHIOPIA 
Objective: Enhance biotechnology R&D by strengthening research infrastructure and trained manpower in various sub-disciplines of Biotechnologies 
• PhD holders in various sub-

disciplines of biotechnologies 
trained and joined the 
research community  

• PhD holders in sub-
disciplines of 
biotechnologies 
joined research 
comminutes 

• No of PhD and MSc 
students trained;  

• Number of local 
institutions joined by 
PhD graduates 

• Project reports 
• Publications 
• Thesis  
•  No. of PhD & MSc students 

graduated 

• Graduation Bulletin   
• List of graduates;  
• Experimental  field visit,  
• Institution manpower database 

and expert roster 
• Graduate supervision skill 

upgraded and used to 
supervised biotechnologies 
graduate students in Ethiopia  

• Assi. Profs.  in sub-
disciplines of 
biotech at AAU 
improve graduate 
students supervisor 
skill  

• No of PhD and MSc 
students supervised;  

• Papers published in high 
impact factor Journal 
 

• Project reports 
• Publications 
• Thesis  
•  No. of Assistant Prof. attend 

the short term training at 
SLU;   

• List of Assistant Prof. attend the 
short term training at SLU;  
 
 
 

• Biotechnology lab strengthen 
and used to carry out 
advanced analysis and 
training at AAU 

• AAU biotech lab 
used to host 
advanced training 
and analysis   

• No of PhD and MSc 
students hosted in the lab;  

• No of short term training 
hosted at AAU;   

• No of course practical 

• Project reports 
• Publications 
• Thesis  
•   No. of practical hosted by 

AAU;   

• Lab visit  
• Lab book 
• Training call or announcement  
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hosted by AAU from 
other HLI  

 

OVERARCHING TARGET -II:- 
                                       RESEARCH  AND PhD TRAINING IN VARIOUS FIELD OF BIOTECHNOLOGY IN ETHIOPIA 

 
Sub-Project-1: Integrating Plant Genomics with Conventional Breeding to Enhance the Quality and Productivity of Major crops in Ethiopia 
 
PhD Student 1:1:  Finger millet:-Developing finger millet lines for tolerance to acidic soils of Ethiopia by integrating phenotypic screening and genomic 

analysis  
Objective 1:1: improve the performance of finger millet on acidic soils via screen genotypes and evaluate its performance at multiple locations, identify tolerant lines 
with to Al toxicity and P uptake efficiency, and identify genomic regions and haplotypes associated to these traits as well as train researcher on the above techniques.  
 
◘ Al- toxicity tolerant novel finger 
millet  genotypes developed and 
evaluated   

◘ Al- toxicity tolerant 
novel finger millet  
genotypes tested by 
NARS, Variety 
release authorities, 
farmers participating 
in PPB 

 

◘ No of farmers/ institutions/ 
researchers testing stress 
tolerant finger millet lines;  
◘ No. of PhD and MSc 
students involved in the 
Project  
◘ Number of candidate 
varieties reaching variety 
release authorities for testing 
at Multi-locations.  
 

◘ Project reports 
◘ Publications 
◘ Thesis  

  ◘ No. of PhD & MSc students 
graduated  
◘ Variety release 
authorities/Partner Institutional 
reports 
 

◘Lab visit  
◘Lab book 
◘ Experimental  field visit,  
◘ Publications data base visit,  
◘ End users farmers’ field visit 
 
 

 
PhD Project 1:2:  Sorghum: Screening and association mapping of drought tolerant sorghum genotypes in Ethiopia  
 
Objective 1:2: To screen different sorghum genotypes using various approaches and association mapping of the trait and finally introgresse  these traits into elite 
farmers’ varieties; 
• Drought tolerant and stay green 

novel sorghum genotypes 
developed and evaluated   

• Drought tolerant 
and Stay green 
novel sorghum 
genotypes tested 
by NARS and 
farmers 
participating in 
PPB 

 

• No of farmers/ 
institutions/ researchers 
testing stay green 
sorghum lines;  

• No. of PhD and MSc 
students involved in the 
Project  

• Number of candidate 
varieties reaching variety 
release authorities for 

• Project reports 
• Publications 
• Thesis  
• No. of PhD & MSc students 

graduated  
• Variety release 

authorities/Partner 
Institutional reports 
 

• Lab visit  
• Lab book 
• Experimental  field visit,  
• Publications data base visit,  
• End users farmers’ field visit 
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testing at Multi-locations 
 

PhD Project 1:3: Durum wheat: Genetic diversity, grain protein composition and  Physicochemical starch traits of Durum wheat germplasm from Ethiopia 
Objective 1:3:  to establish the correlation/inter-linkage between biochemical, molecular and morphological markers that determine the quality of durum wheat that 
would be translated into a rapid development of high performing genotypes with acceptable end-use properties. 
• Superior protein content, 

cooked pasta products and 
gluten strength and high 
yielding novel durum wheat 
genotypes developed and 
evaluated   

• Superior protein 
content, cooked 
pasta products 
and gluten 
strength and high 
yielding novel 
durum wheat 
genotypes tested 
by NARS, 
processers and 
farmers 
participating in 
PPB 

 

• No of farmers/ 
institutions/ processers/ 
researchers testing 
quality durum lines with 
industrial preference;  

• No. of PhD and MSc 
students involved in the 
Project  

• Number of candidate 
varieties reaching variety 
release authorities for 
testing at Multi-locations.  

 

• Project reports 
• Publications 
• Thesis  
•   No. of PhD & MSc students 

graduated  
• Variety release 

authorities/Partner 
Institutional reports 

 

• Lab visit  
• Lab book 
• Experimental  field visit,  
• Publications data base visit,  
• End users farmers’ field visit 

 

PhD Student 1:4:   Development and use of molecular markers for genetic diversity analysis to promote conservation and breeding of Guizotia abyssinica 
(Noug)  
Objective 1:4: to develop new molecular markers for noug and assess genetic diversity and train young scientist in most advanced molecular techniques and 
genomics contribute to the improvement and conservation of noug genetic resources in Ethiopia  
• Efficient molecular markers 

characterized and developed for 
noug  

• Efficient 
molecular 
markers tested by 
NARS and EBI 
for noug 
improvement and 
conservation, 
respectively 
 

• No of institutions/ 
researchers testing 
quality noug molecular 
markers for improvement 
and conservation;  

• No. of PhD student 
involved in the Project ; 

• Number of candidate 
markers characterized 
and validated.  

 

• Project reports 
• Publications 
• Thesis  
•  No. of PhD & MSc students 

graduated  
 

• Lab visit  
• Lab book 
• Experimental  field visit,  
• Publications data base visit,  
• End users farmers’ field visit 

 
 

PhD Project 1:5:   Brachiaria grass: Improving Brachiaria brizantha for sustainable livestock production in Ethiopia  
Objective 1:5: to collect germplasms of Brachiaria brizantha and estimate their genetic variability, nutritional quality and digestibility towards developing improved 
forage grasses to support sustainable livestock production in Ethiopia.  
• Drought tolerant and high • Drought tolerant • No of farmers/ • Project reports • Lab visit  
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yielding novel brachiaria 
genotypes developed and 
evaluated   

and high yielding 
novel brachiaria 
genotypes tested 
by NARS and 
pastorals/farmers  
 

pastorals/institutions/ 
researchers testing 
improved brachiaria 
lines;  

• No. of PhD and MSc 
students involved in the 
Project;  

• Number of advanced 
candidate varieties 
reaching variety release 
authorities for testing at 
Multi-locations.  

• Publications 
• Thesis  
•  No. of PhD & MSc students 

graduated  
• Variety release 

authorities/Partner 
Institutional reports 

 

• Lab book 
• Experimental  field visit,  
• Publications data base visit,  
• End users farmers’ field visit 

 
 

PhD Project 1:6:  Improving oil qualities and quantities in Brassica carinata for either food or industrial applications (1PhD) 

Objective 1:6: to improve oil qualities and quantities for both food and  industrial applications 
• Genotypes  of Brassica carinata 

with improved oil qualities and 
quantities  developed and 
evaluated   

• Genotypes  of 
Brassica carinata 
with improved oil 
qualities and 
quantities  tested 
by NARS, 
industries and 
national variety 
release 
committee; 
 

• No of institutions/ 
researchers/industries 
testing improved Brassica 
carinata lines;  

• No. of PhD and MSc 
students involved in the 
Project;  

• No variety trial for 
variety verifications 
experiment; 

• Number of confined field 
trials  

 

• Project reports 
• Publications 
• Thesis  
•   No. of PhD & MSc students 

graduated  
• Biosafety Regulatory body 

(Ministry of Environment and 
Forest) reports 

 

• Lab visit  
• Lab Note Book 
• Experimental  field visit,  
• Publications data base visit,  
• Confined field trial data 
• Data from industries 

 
 
 

Sub Project 2:                              Phytobeneficial Microbes for Crop Improvement and Industrial Applications   
 
PhD Project 2:1: Effectiveness of Phytobeneficial Soil Microbes in Enhancing Tolerance of Sorghum (Sorghum Bicolor (L) Moench) to Various 
Stresses  
Objective 2:1: to increase sorghum productivity by enhancing its tolerance to diverse stresses using ecofriendly and innovative microbial biotechnology 
Novel microbial inoculums 
conferring drought, disease, soil 
acidity and salinity tolerant traits 
to sorghum identified, formulated 
and evaluated      

• Novel microbial 
inoculums 
conferring drought, 
disease, soil acidity 

• Number of  inoculants 
technology for stresses  
tolerance in sorghum; 

• No of  institutions/ 

• Project reports 
• Publications 
• Thesis  
• No. of PhD & MSc 

• Lab visit, Experimental  
field/greenhouse visit, 

• Publications data base visit,  
• End users farmers’ field 
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and salinity tolerant 
traits to sorghum 
tested by NARS, 
private company 
and farm, model 
farmers. 

researchers/model 
farmers  testing inoculant 
technology for drought 
tolerance in sorghum;  

• No. of PhD and MSc 
students involved in the 
Project;  

 

students graduated 
• Partners/users reports 

 

visit 
 

PhD Project 2:2: Effects of phytobeneficial soil microbes on nutrients uptake and yield of finger millet (Eleusine coracana (L.) Gaertn) under low inputs 
sustainable agriculture) 
 
Objective 2:2: to  increase finger millet productivity using ecofriendly and innovative microbial biotechnology 
Novel microbial inoculums that  
serve as biofertilizers and biocontrol 
agents  identified,  formulated     and 
evaluated 

• Novel native 
microbial 
inoculums that 
promote growth 
and yield of 
finger millet crop 
tested by NARS, 
private company 
and farm, model 
farmers. 

• Number of  native 
microbial inoculants 
technology in finger 
millet production 

• No of  institutions/ 
researchers/model 
farmers  testing inoculant 
technology for yield 
increment in finger 
millet;  

• No. of PhD and MSc 
students involved in the 
Project. 

• Project reports 
• Publications 
• Thesis  
• No. of PhD & MSc students 

graduated  
• Partners/users reports 
 

• Lab visit, 
• Experimental  field/greenhouse 

visit,  
• Publications data base visit,  
• End users farmers’ field visit 
 

PhD Project 2:3:  Endophytes of finger millet and sorghum and their wild relatives  
 
Objective 2:3-1: Isolate and characterize bacterial and fungal endophytes from sorghum, millet, and wild relatives of these crops, evaluate their role for growth and 
survival of the plants, select the best strains for large scale application 
• Best bioactive producing 

endophytes identified and 
evaluated   

• Best bioactive producing 
endophytes scale up for large 
scale production 

• Best bioactive 
producing 
endophytes 
formulated and 
tested at 
laboratory scale 
and green house 
by researchers  
 

• No. of endophytes 
• Industries tested the 

endophytes  
• Publications 
• No. of PhD students  
• No. of MSc students 

 

• Labbook 
• Publications 
• Progress/annual report 
• PhD and MSc Theses 

• Project reports 
• Publications 
• Thesis  
• No. of PhD & MSc students 

graduated  
• No. of biocatalysts tested 
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Objective 2:3-2: Develop methods for the formulation and delivery of the selected strain as an inoculants or biocontrol agent 

• Biocontrol agents and 
inoculants delivered and 
evaluated  

• Protocol developed 
 

• Biocontrol agents 
and inoculants 
delivered to the 
crops under study 
at the green 
house by the 
investigator and 
Industry 

• Protocol used by 
Industry  

• No. of biocontrol agents  
• No. of inoculant 
• Protocol 
• Publications 
• No. of PhD students  
• No. of MSc students 

 

• Labbook 
• Protocol 
• Publications 
• Progress/annual report 
• PhD and MSc Theses 

 

• Project reports 
• Publications 
• Thesis  
• No. of PhD & MSc students 

graduated  
• No. of biocatalysts tested  

PhD Project 2:4:  Bioactive compounds from bacterial and fungal endophytes  
Objective 2:4: Screen the endophytes for the production of soluble and volatile bioactive compounds and determine their potential applications in agriculture and 
health 
• Bioactive compounds with 

potential application in 
agriculture and health purified 
and evaluated 

• Purified bioactive 
compounds tested at 
the laboratory scale 
and Industry by the 
researches  

• No. of purified 
bioactive compounds  

• Publications 
• No. of PhD students  
• No. of MSc students 

• Labbook 
• Publications 
• Progress/annual report 
• PhD and MSc Theses 
• Patent application 

• Project reports 
• Publications 
• Thesis  
• No. of PhD & MSc students 

graduated  
 

Sub-Project 3:-                              Improving feed nutrition and decreasing enteric methane emission in indigenous livestock 
 
PhD Project 3:1: :- Improving feed nutrition and decreasing enteric methane emission in indigenous livestock 

 
Objective 3:1:- to investigating sheep rumen environment through better feed management and manipulating rumen biota 
 
• Clonal colonies of acetogenic 

and methanogenic bacteria from 
sheep rumen isolated and 
molecularly characterized to 
identify specific strains. Clone 
libraries of the variants 
constructed for their acetate and 
methane production activity, 
and their physio-chemical and 

• Variants of acetogenic 
and methanogenic 
bacteria from 
indigenous sheep 
rumen isolated and 
cloned. 

• Physio-chemical and 
nutrient parameters of 
clonal isolates 

• No. of clonal isolates 
of acetogenic & 
methanogenic 
bacteria. 

• No. of clonal isolates 
for which physio-
chemical & nutrient 
parameters are 
optimized. 

• Lab books  
• Manuscript  
• Progress/annual report 
• GenBank deposited 

sequences 
• Theses/dissertation 

• Lab visit, 
• Review of publications (reports, 

articles and dissertations) 
• Accessing GenBank database,  
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nutrient parameters optimized. optimized. 
 

• No. of PhD students 
trained/dissertations. 

• No. of articles 
published in peer 
reviewed journals 

Sub-Project 4:                           Novel enzymes from Extremophiles 
 
PhD Project 4:1: Novel enzymes from culturable halophilic and haloalkaliphilic microorganisms from the Ethiopian Rift Valley 
Objective 4:1:1: Identify novel enzymes from different extremophilic microorganisms, characterize the organisms, and clone the genes for further improvement 

•  Novel industrial 
extremophilic enzymes 
identified, developed and 
evaluated 

• Tests of different expression 
systems for target enzyme 
production 

• Extremophilic enzymes 
formulated and tested at 
laboratory scale by 
researchers and Industry 

• Tests of different 
expression systems for 
target enzyme production 
 

• No. of extremophilic 
enzymes  

• No. of researchers and 
Industries 

• No. of patent application 
• No. of MSc & PhD 

students  
 

• Labbook 
• Publications 
• Progress/annual report 
• PhD and MSc Theses 
• Patent application 

• Project reports 
• Publications 
• Thesis  
•  No. of PhD & MSc 

students graduated  
• No. of extremophilic 

enzymes  tested 
 

Objective 4:1:2: Scale up enzyme production and evaluate the enzymes at application conditions in collaboration with local industries 
• Production of superior 

enzymes scaled up, 
formulated and evaluated 

• Development of efficient 
expression systems for 
target enzyme production  

 

• High quality enzymes 
mass produced and tested 
at industrial settings in 
textile, leather tanning, 
food processing, detergent, 
and brewing industries  

• Development of efficient 
expression systems for 
target enzyme production 

 

• No. of mass produced 
enzymes 

• No. of mass produced 
enzymes and tested 
enzymes at laboratory 
scale 

• No. of PhD students  
• No. of MSc students 

• Labbook 
• Publications 
• Progress/annual report 
• PhD and MSc Theses 

• Project reports 
• Publications 
• Thesis  
•  No. of PhD & MSc 

students graduated  
• No. of biocatalysts 

tested 
•  

PhD Project 4:2: Search for new enzymes from alkaline and haloalkaline environments through metagenomics 
Objective 4:2: Isolate industrially important biocatalysts employing metagenomic techniques to access a large fraction of the genetic pool in extreme habitats of Ethiopia 
• Metagenomic libraries of 

industrial biocatalysts 
constructed and evaluated 

• Development of different 
expression systems for 
target enzyme production   
 

• Extremophilic enzymes 
formulated and tested at 
laboratory scale by 
researchers and Industry 

• Development of different 
expression systems for 
target enzyme production 

• No. of Metagenomic 
libraries 

• No. of biocatalysts tested 
at laboratory scale 

• No. of PhD students  
• No. of MSc students  

• Labbook 
• Registration slips  
• Publications 
• Progress/annual report 
• PhD and MSc Theses 

 

• Project reports 
• Publications 
• Thesis  
•  No. of PhD & MSc 

students graduated  
• No. of biocatalysts 
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  tested 
 

PhD Project 4:3: Thermostable and alkaline enzymes from thermophilic and thermoalkaliphilic microorganisms 
Objective 4:3: Isolate, screen and characterize thermostable and thermoalkaliphilic enzymes from thermophilic and thermoalkaliphilic microorganisms from different hot 
springs along the Ethiopian rift valley system 

• Thermostable and 
alkaliphilic enzymes 
identified and evaluated 

 
 

• Thermostable and 
alkaliphilic enzymes 
tested at laboratory 
scale for organic 
synthesis and PCR 
amplification 

 
 

• No. of tested enzymes at 
laboratory scale 

• No. of PhD students  
• No. of MSc students 

• Labbook 
• Publications 
• Progress/annual report 
• PhD and MSc Theses 

• Project reports 
• Publications 
• Thesis  
•  No. of PhD & MSc 

students graduated  
• No. of biocatalysts 

tested 
 

Sub-Project 5.                        Development of novel industrial waste treatment and nutrient recovery processes 
 
PhD Project 5:1: Pilot scale treatment of textile wastewater 
Objective 5:1: To develop efficient biological treatment processes for textile wastes, optimize the process and scale up   

• Lab scale treatment plants 
for textile industries 
established and optimized  

• Lab scale 
treatment plants 
for textile 
industries tested  
in the lab 

• Lab scale 
treatment plants 
for textile 
industries tested   

• Lab scale treatment 
plants 

• Publications 
• No. of PhD students  
• No. of MSc students 
• Industries involved 

• Labbook 
• Publications 
• Progress/annual report 
• PhD and MSc Theses 
• Treatment plant 

manual/validation plan 

• Lab visit,  
• Posters 
• Publications  
• Industrial visit 

 

PhD Project 5:2: Mining waste treatment 
Objective  5:2: To scale up the process by establishing a pilot treatment plants with one gold mining site in Ethiopia; 
 
• Pilot treatment plants for gold 

mining established and 
evaluated  

 

• One pilot 
treatment plants 
established and 
tested for gold 
mining 

• Pilot treatment plants  
• Publications 
• No. of PhD students  
• No. of MSc students 
• No of gold mining 

centers involved 

• Labbook 
• Publications 
• Progress/annual report 
• PhD and MSc Theses 
• Treatment plant 

manual/validation plan 
 
 

• Lab visit,  
• Posters 
• Publications  
• Industrial visit 
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PhD Project 5:3: Efficient nutrient recovery from source-separated urine in selected urban centers of Ethiopia – Assessment of the pharmaceutical safety and field 
trials 
Objective 5:3: To evaluate the bioavailability of the recovered nutrients and the effect of produced dry urine fertilizer on the quality, pharmaceutical safety and yield of 
plants in peri-urban farms 
• Urine drying treatment plant 

established and evaluated  
 

• Local fertilizer 
production in 
treatment plant 
tested by NARS 

• Pilot treatment plants  
• Publications 
• No. of PhD students  
• No. of MSc students 
• Industries involved 

• Labbook 
• Publications 
• Progress/annual report 
• PhD and MSc Theses 
• Treatment plant 

manual/validation plan 
 

• Lab visit,  
• Posters 
• Publications  
• Industrial visit 

• Comparative analysis of soil 
microbial communities and 
pharmaceutical residues in 
urine- based fertilizer receiving 
soil and chemical fertilizer 
evaluated and optimized  

• Data on microbial 
communities and 
pharmaceutical 
residues in urine-
generated  and 
used by 
appropriate 
institutions 

• No of field experimental 
sites at pharmaceutical 
site  

• No. of PhD students  
• No. of MSc students 
• Industries involved 

• Theses 
•  Progress/annual report 
• Published articles 
• The Federal Ministry of 

Agriculture annual reports 

• Lab visit,  
• Posters 
• Publications  
• Industrial visit 
• Search for the Federal MOA 

website  

Subproject 6:                              Molecular diversity of zoonotic pathogens and antimicrobial resistance (AMR) in animal-human-environment   
                                                    interface (One Health) 
PhD Project 6:1:- Brucellosis 
Objective 6.1: To provide a clearer picture of the molecular epidemiology of Brucellosis in the human-animal interface in Ethiopia, and to increase the diagnostic 
capabilities of the disease in order to provide the basis for surveillance and potential control programs 
• Seroepidemiology of brucellosis and 
risk factors determined among humans 
and livestock  
• Brucella spp isolated & characterized 
from animals, humans & their 
environment 
• Zoonotic Brucella genotypes and 
polymorphism determined 

• Seroprevalence in 
humans and livestock 
determined  
• Control targets  
(mitigation of risk 
factors) identified 
• Zoonotic genotypes 
of Brucella as control 
targets of transmission 
to humans identified 
• Identified animal spp 
& animal products 
leading to human 

• Seroprevalence 
distribution  
• Risk factors for infection 
 With Brucella in humans 
and animals identified  
• Zoonotic genotype 
variants determined 
• Diagnostic methods used 
• No of PhD and MSc 
students involved 
 

• Established tests 
• Working documents 
• Lab book,  
• Scientific manuscripts,  
• Progress/annual report,  
• Theses 
• No of PhD and MSc 
students graduated 
• Sera & isolates 
• Data: prevalence 
genotyping and sequencing 

• Lab visit,  
• Publications data base visit,  
• End users visit and discussion 
• Graduate students data  
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infections  
• Established 
diagnostic methods 
 

PhD Project 6:3:- Antimicrobial Resistance (AMR) 
Objective 6.3: To undertake a thorough assessment of the importance of AMR among humans and animals, including the molecular mechanisms involved and to 
enhance the diagnostic capabilities of AMR bacteria 
• Prevalence of AMR in indicator E. coli 
in humans and livestock in the same 
households determined  
• Patterns of genes conferring resistance 
identified in E. coli and S. aureus isolated 
from humans and livestock 
 

• Effective 
antimicrobials 
identified 
• Prevalence of AMR 
in livestock and 
humans determined  
• Relationship between  
patterns of AMR in 
isolates from animals 
and humans 
determined 
• Established 
diagnostic methods 

• Effective antimicrobials 
used 
• Patterns of AMR in 
isolates from animals and 
humans acknowledged 
• Genes mediating 
resistance identified  
• Diagnostic methods 
used 
• No of PhD and MSc 
students involved 

• Established tests 
• Working documents 
• Lab book,  
• Scientific manuscripts,  
• Progress/annual report,  
• Theses 
• No of PhD and MSc 
students graduated 
• Data: prevalence, 
genotyping and 
sequencing, resistance 
patterns and genetic 
elements 

• Lab visit,  
• Publications data base visit,  
• End users visit and discussion 
• Graduate students data 

PhD student 6.4: Coronaviruses in health and disease 
 Objective 6.4:1: To provide a clear picture on the epidemiology of coronaviruses in healthy and diarrheic ruminants in Ethiopia 
• Coronaviruses circulating and their 
prevalence in various ruminants in 
determined 
• Isolated coronaviruses characterized by 
full-genome sequencing and their 
phylogenetics determined 
• Diversity of coronaviruses under 
Ethiopian biosphere determined 
• Potential vaccine candidates determined 
• Diagnostic methods for surveillance and 
control established 

• Seroprevalence 
known 
• control targets 
identified  
• isolated and 
genotyped 
coronaviruses 
• Whole genome 
sequence patterns 
• Diversity of 
coronaviruses under 
Ethiopian biosphere 
• Zoonotic genotypes 
of coronaviruses as 
control targets of 
transmission to 

• Seroprevalence 
distribution  
• Risk factors for infection 
• Coronaviruses isolated  
• Genotype (sequence) 
variants determined 
• Diagnostic methods  
• Potential vaccine 
candidates  
• No of PhD and MSc 
students involved 

• Established tests 
• Working documents 
• Lab book,  
• Manuscripts,  
• Progress/annual report,  
• Theses 
• No of PhD and MSc 
students graduated 
•Sera & isolates 
• Designed assays 
• Data: prevalence, 
genotyping and sequencing 

• Lab visit,  
• Publications data base visit,  
• End users visit and discussion 
• Graduate students data 
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humans 
• Identified animal spp 
& animal products 
leading to human 
infections 
• Established 
diagnostic methods 
• Potential vaccine 
candidates  

PhD student 6.4: Coronaviruses in health and disease  
Objective 6.4:1: To provide a clear picture on the epidemiology of coronaviruses in healthy and diarrheic ruminants in Ethiopia  
• Coronaviruses circulating and their 
prevalence in various ruminants in 
Ethiopia determined 
• Isolated coronaviruses characterized by 
full-genome sequencing and their 
phylogenetics determined 
• Diversity of coronaviruses under 
Ethiopian biosphere determined 
• Potential vaccine candidates 
determined 
• Diagnostic methods for surveillance 
and control established 

• Seroprevalence 
known 
• control targets 
identified  
• isolated and 
genotyped 
coronaviruses 
• Whole genome 
sequence patterns 
• Diversity of 
coronaviruses under 
Ethiopian biosphere 
• Zoonotic genotypes of 
coronaviruses as control 
targets of transmission 
to humans 
• Identified animal spp 
& animal products 
leading to human 
infections 
• Established diagnostic 
methods 
• Potential vaccine 
candidates  

• Seroprevalence 
distribution  
• Risk factors for 
infection 
• Coronaviruses isolated  
• Genotype (sequence) 
variants determined 
• Diagnostic methods  
• Potential vaccine 
candidates  
• No of PhD and MSc 
students involved 

• Established tests 
• Working documents 
• Lab book,  
• Manuscripts,  
• Progress/annual report,  
• Theses 
• No of PhD and MSc students 
graduated 
•Sera & isolates 
• Designed assays 
• Data: prevalence, 
genotyping and sequencing 

• Lab visit,  
• Publications data base visit,  
• End users visit and discussion 
• Graduate students data 

 Objective 6.4.2: To determine the molecular epidemiology of rotaviruses in n healthy and diarrheic ruminants and children in Ethiopia 
• Rotaviruses and their genotypes 
circulating in ruminants and children in 

•Seroprevalence 
known 

•Seroprevalence 
distribution  

• Established tests 
• Working documents 

• Lab visit,  
• Publications data base visit,  
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Ethiopia identified 
• Viral isolates characterized by full-
genome sequencing and their 
phylogenetics determined 
• Zoonotic involvement of ruminant-
originated rotavirus genotypes in human 
infections determined 
• Diversity of rotaviruses under Ethiopian 
biosphere determined 
• Potential vaccine candidates determined 
• Diagnostic methods for surveillance and 
control established 

• control targets 
identified  
• isolated and 
genotyped rotaviruses 
• Whole genome 
sequence patterns 
• Diversity of 
coronaviruses under 
Ethiopian biosphere 
• Zoonotic genotypes 
of Rotavirus as control 
targets of transmission 
to humans 
• Identified animal spp 
& animal products 
leading to human 
infections 
• Established 
diagnostic methods 
• Potential vaccine 
candidates  

• Risk factors for infection  
• Coronaviruses isolated 
• Genotype (sequence) 
variants determined 
• Diagnostic methods 
established 
• Potential vaccine 
candidates 
• No of PhD and MSc 
students involved 

• Lab book,  
• Manuscripts,  
• Progress/annual report,  
• Theses 
•  Sera & isolates 
• No of PhD and MSc 
students graduated 
• Frozen/lyophilized isolates 
Designed assays 
• Data: prevalence, 
genotyping and sequencing 

• End users visit and discussion 
• Graduate students data 

PhD student 6.5: Rotaviruses in health and disease 
Objective 6.5: To determine the molecular epidemiology of rotaviruses in n healthy and diarrheic ruminants and children in Ethiopia 
• Rotaviruses and their genotypes 
circulating in ruminants and children in 
dentified 
• Viral isolates characterized by full-
genome sequencing and their 
phylogenetics determined 
• Zoonotic involvement of ruminant-
originated rotavirus genotypes in human 
infections determined 
• Diversity of rotaviruses under Ethiopian 
biosphere determined 
• Potential vaccine candidates determined 
• Diagnostic methods for surveillance and 
control established    

• Seroprevalence 
known 
• control targets 
identified  
• isolated & genotyped 
rotaviruses 
• Whole genome 
sequence patterns 
• Diversity of 
coronaviruses under 
Ethiopian biosphere 
• Zoonotic genotypes 
of Rotavirus as control 
targets of transmission 
to humans 
• Identified animal spp 

• Seroprevalence 
distribution  
• Risk factors for infection  
• Coronaviruses isolated 
• Genotype (sequence) 
variants determined 
• Diagnostic methods 
established 
• Potential vaccine 
candidates 
• No of PhD and MSc 
students involved 

• Established tests 
• Working documents 
• Lab book,  
• Manuscripts,  
• Progress/annual report,  
• Theses 
•  Sera & isolates 
• No of PhD and MSc 
students graduated 
• Frozen/lyophilized isolates 
Designed assays 
• Data: prevalence, 
genotyping and sequencing 

• Lab visit,  
• Publications data base visit,  
• End users visit and discussion 
• Graduate students data 
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& animal products 
leading to human 
infections 
• Established 
diagnostic methods 
• Potential vaccine 
candidates  

Assumptions:- 
• Conducive weather condition of the experimental areas 
• Extreme flooding will not occur in the study sites 
• The community will cooperate in the smooth running of the project activities 
• No/minimal staff turnover 
• Ample budget to run the experiment 
• No significant currency fluctuation 
• Availability of required number of graduate students 
• On time budget release and procurement of required equipment and supplies 
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Annex 3: Memorandum of understanding (MoU) between AAU and   SLU 

 

22 
 



23 
 



 

24 
 



 

 
 
 
 
 
 
 

25 
 



ANNEX 4:    CURRICULUM VITAE AND LIST OF PUBLICATIONS 

(See separately attached document)  
 
 
 
 
 
 
 

ANNEX 5:    BUDGET  

 

(See separately attached document)  
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