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EXECUTIVE SUMMARY 

Under Component 2 of the Small Scale and Micro Irrigation Support Project (SMIS), there is to be the 
establishment of a Centre of Excellence in Irrigation Water Management as a separate unit within 
the Alage Agricultural Technical Vocational Education and Training (A-TVET). For the purpose of this 
report, reference to the Centre of Excellence in Irrigation Water Management in Alage A-TVET will 
be Centre of Excellence (CoE). The purpose of the CoE is to provide advanced, hands-on training 
principally to development agents (DA), but also to subject-matter specialists (SMS), technicians and 
other external partners working in small-scale irrigation (SSI). The CoE will also have the capability to 
undertake applied on-farm water management (OFWM) research and technological innovation in 
SSI. The overall goal is to improve crop water productivity and intensification of SSI schemes across 
the country. 
 
Based on discussions with senior officials of the Ministry of Agriculture (MoA), Small Scale Irrigation 
(SSI) directorate, Technical Vocational Education and Training (TVET) Agency of the Ministry of 
Education (MoE), the dean and staff of Alage A-TVET, staff of the SMIS in Ethiopia, a site visit to the 
Alage A-TVET, and a two-day strategic planning workshop which was held in Ziway, this Strategic 
Plan for the CoE has been prepared. 
 
A vision and the underlying operating principles for the CoE are outlined. It is proposed that the 
centre be an autonomous or semi-autonomous unit reporting directly to the dean of Alage A-TVET. 
This will give the centre the flexibility to recruit and upgrade staff and undertake curriculum changes 
or upgrades, as necessary, and to enter into partnership agreements with third parties to provide 
specialized short-term training, and research and technology services. These can be done on a for-
fee basis, and such activities will enhance the long-term financial viability of the centre. This will also 
help to ensure that the centre’s teaching and applied research programs are demand-driven, serving 
the needs of the SSI farmers and other external stakeholders working in the SSI sector. 
 
The curriculum of the CoE must be broad-based and built on a multidisciplinary approach. It must 
cover not just the technical aspects of SSI development and management, and OFWM, but also 
subjects such as gender, environment, nutrition, institutional management of SSI schemes and their 
transfer to Water Users Associations (WUAs), commodity markets, and socio-economics. It is 
proposed to create a specialized stream in SSI development and management as part of the existing 
Natural Resources mapping scenario, and in accordance with the National TVET Quality Framework 
(NTQF) of the Ethiopian Occupational Standards (EOS). There are currently three Levels (I, II and III), 
in the existing curriculum. Level I is common to all trainees in Natural Resources Management 
(NRM). This will require the creation of two additional Levels (IV and V), in accordance with the 
learning outcomes and assessments of the NTQF. A four-stage process is outlined for the 
development of Levels IV and V, in addition to reviewing the competencies and outcomes of Levels II 
and II. 
 
The existing staffing of the NRM Division of Alage A-TVET was reviewed, in light of the requirements 
of the CoE. A proposed listing of staff expertise has been prepared, in order to address the 
requirements of a hands-on multidisciplinary teaching program. The dean of Alage A-TVET is to 
decide on which of the existing staff will be transferred to the CoE. This will then identify the types 
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of instructors who will need to be recruited. It is recommended that a program of staff upgrading 
commence immediately to build the capacity and skills of the instructors. In addition, since all the 
current instructors have no practical or industry experience in SSI, it is further recommended that 
they be assigned practical attachments to private investor farms, non-governmental organizations 
(NGO) such as International Development Enterprises (IDE) or regional agricultural research 
institutes working in SSI, for an appropriate duration, so that they can deliver a practical-based 
training program, and undertake hands-on, applied research and technology development and 
transfer, which is demand driven. The existing staff is primarily engineers and NRM people. This 
means that most of the staff to be recruited will be in the areas of gender, socio-economics, 
institutional aspects, and governance of WUAs. There is also a dearth of female instructors. It is 
therefore recommended that efforts be made to attract more female instructors, including the 
recruitment of some of the promising female trainees. 
 
During the site visit to Alage A-TVET, we reviewed the infrastructure, including the classrooms, 
offices, library, labs and the proposed site for the demonstration farm. Based on this visit and from 
discussions with the staff of the A-TVET, an infrastructure development program is proposed, to 
upgrade the classrooms, analytical lab, information technology (IT) equipment, and library. In 
addition, the equipment for the 10 hectares (ha) demonstration farm is listed. A very preliminary 
costing of the capital requirements has been prepared, but this needs to be refined and validated, 
based on actual local costs. The dean of Alage A-TVET will provide an estimate of the annual 
operational costs of the CoE. 
 
The Strategic Plan also presents ideas on how to broaden the involvement of stakeholders in the 
teaching and research program of the CoE, and indicators for assessment of success. Finally, a series 
of recommendations is presented, that summarizes the actions that need to be undertaken over the 
next 12 months, in order that the CoE can accept the first batch of trainees in October 2016. 
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1. INTRODUCTION 

Under Component 2 of the SMIS, funded jointly by the Governments of Canada and the Netherlands, 
there is to be the establishment of CoE, as a separate unit within the Alage A-TVET. The CoE will 
address the medium- and long-term need for technicians as well as SMS working at the woreda-level 
and DAs at the kebele-level through the provision of short-term practical training. 
 
There were several steps in the preparation of this Strategic Plan. These included briefings from the 
SMIS leadership in Ethiopia viz., the International Chief Technical Advisor, Dr. Devendra Sharma and 
the National Chief Technical Advisor, Ato Wubishet Alemayehu; Director of SSI Directorate at the 
MoA, Ato Elias Awol; Head of the A-TVET Coordination Office in the MoA, Dr. Ayele; and the Director 
of the TVET Agency in the MoE, Ato Bizuneh Debebe. I also visited the Alage A-TVET to meet with the 
staff of the NRM Division and to undertake an assessment of the infrastructure, facilities, 
demonstration farm, and irrigation water supply. Furthermore, I facilitated a 2-day strategic planning 
workshop in Ziway, August 13 – 14, 2015, to map out the institutional capacity and infrastructure 
development needs of the CoE. There were 22 participants at the workshop, drawn from several 
institutions including MoA, MoE, A-TVETs, and the SMIS. Full details of the workshop and its 
deliberations can be found in a separate report. Additional meetings were held with the SMIS 
leaders, Ato Bizuneh Debebe, and the dean of Alage A-TVET, Ato Oumer Wabe, to refine the 
curriculum development process, in particular. 
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2. VISION AND CONCEPTUAL CONSIDERATIONS 

The vision for the CoE is that it will principally provide DAs and technicians working at the kabele or 
SSI scheme level with advanced training and applied research capacity to improve the performance 
of SSI and crop water productivity in the irrigated drylands. 
 
The CoE will undertake adaptive OFWM and agronomic research, so that the demonstrated 
technologies and practices are appropriate and relevant to the socio-economic, market, and 
environmental conditions of the specific woredas and kabeles. Applied, adaptive research, 
technology generation, and modern curricula are therefore at the heart of the conceptual 
considerations of the CoE. 
 
The Alage A-TVET will continue to function in the training of DAs, as per current practice. However, 
the CoE will be a super-structure built on the base of the A-TVET with the mandate to undertake 
advanced training in SSI, applied research, and technology development. 
 
Although the primary focus of the CoE is on capacity building of the DAs, there is scope for the CoE 
to also build capacity of the SMS working at the woreda-level, and to provide training to technicians, 
private investors, small micro-enterprises, and irrigation equipment machinery dealers and 
suppliers. 
 
In order to optimize the crop-water productivity and food security benefits of SSI, and to ensure that 
the benefits are shared by all segments of society, the CoE must adopt a multidisciplinary training 
approach which considers gender, environment, nutrition, NRM, institutional and financial 
functionality of WUA, commodity markets, and socio-economics. These must all be integrated within 
the research and training programs of the centre. 
 
For relevance to the needs of SSI farmers, and to be demand driven, the CoE should have the ability 
to enter into partnership agreements with external agencies to undertake applied research, and 
technology innovation and development. This would be done on a contractual basis for a fee, which 
would generate revenues for the centre. In addition, the centre might be able to obtain income from 
licensing agreements with clients in the future, through royalties from patents and inventions. 
Furthermore, the CoE ought to have the potential to charge third parties for the delivery of 
specialized courses, as this will further add to its long term financial viability and sustainability. 
 
In keeping with modern best practices in management systems, it is recommended that the CoE be 
established as an autonomous or semi-autonomous unit, reporting to the dean of Alage A-TVET. This 
will prevent it from being burdened by bureaucracy, enable it to be flexible to respond to external 
stakeholder interests, and give it the ability to enter into agreements for revenue generation, as 
previously described.  
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The following summarizes the underlying principles and conceptual considerations for the CoE: 
 
• Training and upgrading of skills of DAs and technicians, through modern and advanced curricula, 

so that they can advise small-farmers on SSI and the most effective use of water. 
• Applied, hands-on training programs which make use of labs, and demonstration farms. 
• Bridge the gap in SSI between A-TVETs, Farmer Training Centers (FTCs) and Farmer Research and 

Extension Groups (FREGs). 
• Applied training to include cooperative training attachments with large investor farms, and 

building of entrepreneurial skills. 
• Skilled instructors who can deliver a modern multidisciplinary curricula with courses and 

programs in latest technology, socio-economics, environment, gender, agronomics, markets, 
WUA, institutional aspects. 

• Undertake applied, adaptive research, and ability to generate new technologies. 
• Link the CoE digitally to other A-TVETs, universities and research institutes, and international CoE 

for sharing of information, exchange of ideas, curriculum upgrades, and technology 
improvement. 

• Deliver refresher training for the DAs beyond the established curriculum. 
• Deliver short and long-term for SMSs in applied research, technology development in SSI, micro-

irrigation, mechanized irrigation systems, and technological adaption of new water pumping 
technologies. 

• Ability to enter into agreements with the private sector, parastatals, NGOs and other institutions 
to provide specialized research and training for a fee. 

• Autonomous or semi-autonomous unit reporting to the dean of Alage A-TVET. 
 
One of the institutional impedances to the performance of SSI is its disconnect from the broader 
water resources sector, and the difficulty of operationally placing SSI in larger basin or catchment 
level planning. The point has been raised that the Ministry of Water (MoW) is responsible for large- 
and medium-irrigation schemes, while the MoA is responsible for SSI (schemes of 200 ha and less). 
There is very little coordination between the two agencies in basin or watershed planning for 
irrigation development. Also, current practice is that engineers design the irrigation schemes, and 
hand them over to the farmers to manage and operate. There is no formal training of the farmers or 
DAs in the operation and management of SSI schemes.  
 
In light of the above, it is evident that the CoE can play a significant role in providing a knowledge 
management system with the necessary databases to support SSI intensification. This fits directly in 
line with the MoA SSI Strategic Direction #6. Through this Strategic Direction, the CoE will be well-
positioned to undertake the inter-sectoral coordination, linkages and provide 
networking/experience sharing activities. This also fits within the SMIS Output 1130 on the 
implementation of irrigation knowledge management systems. 
 



Strategic Plan – CoE Agriteam Canada Consulting Ltd 
Small Scale and Micro Irrigation Support (SMIS) Project 6 September 2015 

3. CURRICULUM 

3.1. Adherence to the Ethiopian Occupational Standards 

The curriculum for the CoE must be developed within the context of the EOS, and follow the 
established procedures of the NTQF. The EOS define the competencies that a person must possess 
to be able to perform and be productive in the work place upon completion of studies at the A-TVET. 
The key criteria of the EOS are as follows: 
 
• Content is focused on competencies required by the occupation. 
• Reflects ‘real job’ rather prescribed requirements of an occupation. 
• Keeps pace with changes in technology and job requirements. 
• Its industry focus reflects the needs of the organization core business and the job. 
• Composed of units of competence that defines a particular scope of work resulting in a product, 

service or decision. 
• Developed by industry experts or practitioners who are in the industry for many years. 
 
The NTQF rationalizes all TVETs into a single nationally recognized qualification. It defines the 
different occupational qualification levels to be awarded. There are five levels of TVET Qualifications, 
and these detail the scope and composition of qualifications and degree of responsibility a qualified 
person can assume in the workplace. 
 
The five NTQF levels are defined as follows: 
 

NTQF Level Level of Responsibility 
V Technical management 
IV Middle management 
III Technical 
II Production I 

 
For each NTQF level, there are three descriptors which provide information on the characteristics of 
the work that people who hold specific qualifications should be able to perform including:  
 

• Breadth and depth of knowledge and skills 
• Problem solving capabilities 
• Information processing capabilities 
• Operational environment in which the work is performed 
• Level of discretion or judgment in the work 
• Responsibility for one’s own work 
• Responsibility for the work of others 
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The three descriptors for each of the five NTQF levels are defined below:  
 

Level Knowledge Skills Competence 

5 

Demonstrates considerable 
depth of knowledge in one or 
more area(s); and ability to 
collect, collate, analyse and 
synthesise a wide range of 
relevant technical information 

Demonstrates ability to select and 
apply considerable depth of 
knowledge, tools and technical and 
communication skills in variable 
contexts and formulate appropriate 
responses to unpredictable and 
complex problems 

Manages resources, processes and 
routine and non-routine activities 
in vocational and professional 
settings and works with substantial 
accountability for personal and 
group outcomes in contexts that 
are subject to change 

4 

Demonstrates a broad 
knowledge base with substantial 
depth in some areas, ability to 
analyse information, apply key 
principles, theoretical concepts 
and abstract thinking  

Applies a broad range of technical 
and/or scholastic skills, use 
appropriate tools, methods and 
technologies to determine 
solutions to both predictable and 
unfamiliar problems, in variable 
contexts  

Works independently under broad 
guiding principles in unfamiliar 
contexts, within established 
parameters, exercising autonomy 
for planning, supervising and 
evaluating the work of others and 
group outcomes 

3 

Demonstrates a broad 
knowledge base in a specific 
area, incorporating technical 
concepts, and ability to analyse 
information and make informed 
judgements 

Applies a range of cognitive, 
technical and communication skills, 
using appropriate tools to solve a 
limited range of predictable and 
unpredictable problems 

Shows ability for self-direction, 
requiring supervision in known and 
moderately changing contexts, 
within established parameters, and 
individual and shared responsibility 
for group outcomes  

2 

Demonstrates basic operational, 
factual and procedural 
knowledge in specific fields and 
ability to use and interpret 
relevant information  

Demonstrates ability to undertake 
defined activities using a moderate 
range of practical, cognitive and 
communication skills and tools to 
apply known solutions to solve 
familiar problems 

Works on routine tasks in 
predictable and structured contexts 
under moderate supervision, 
demonstrating limited judgement 
and some responsibility for quality 
and quantity of output. 

1 

Demonstrates a narrow range of 
basic operational knowledge 
and cognitive skills for everyday 
life, further learning and initial 
work 

Can carry out processes that are 
familiar and limited in range, 
demonstrating basic technical and 
communication skills using basic 
tools 

Completes directed tasks that are 
repetitive and predictable in highly 
structured and stable contexts 
within narrow parameters and 
under close supervision 

 

3.2. Curriculum Mapping 

There are currently two occupational mapping scenarios by which DAs can be trained at A-TVET. 
Based on the deliberations of the Strategic Planning Workshop, the following mapping scenario 
within the NRM training program is recommended: 
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Currently this mapping scenario covers instruction in SSI development only at Levels II and III. Level I 
is general and taken by all DAs. It is proposed that the CoE introduce a specialized stream in SSI 
development and management that will cover Levels II – V. This means that new courses for SSI 
development and management will need to be developed at Level IV, and similarly for SSI 
Management at Level V. In the process of building a new curriculum, it is felt that this is an 
opportune time to re-examine the courses in Levels II and III, taking into account new developments 
in modern irrigation and OFWM practices and technologies. We are recommending that Level I 
remain as currently is, since it is important for the DAs to have this broad understanding of basic 
agriculture and natural resources conservation and management on entering the CoE. 
 

3.3. Curriculum Development 

Given that the curriculum for the proposed stream in SSI development and management must be 
based on the EOS framework of competencies and that the curriculum will have to be accredited by 
the MoE, a four-stage process to developing the curriculum is proposed. This process was confirmed 
in discussions with the director of the TVET Agency in the MoE and the dean of Alage A-TVET. The 
process is outlined as follows: 
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Stage Activity Responsibility Timeframe 

I. 
Benchmarking of proposed training 
program against other 
internationally recognized programs 

Professor Madramootoo, Ato 
Wubishet Alamayehu, Ato 
Bizuneh Debebe 

September 1 – 15, 2015 

II. 

Development of the occupational 
standards and competencies in 
accordance with the EOS and NTQF 
stipulations 

Technical Committee of Experts 
(MoA, MoW, MoE, private 
sector, universities, research 
institutes). 

October 1 – 31, 2015 

III. 

Review of courses in Levels II and III, 
with suggested changes, and 
development of courses for Levels IV 
and V 

Dean of Alage A-TVET and NRM 
staff; and to be facilitated by the 
SMIS On-Farm water 
Management Advisor and other 
SMIS experts in a one week 
workshop. 

November 1 – 30, 2015 

IV. Accreditation of the new curriculum MoE June – July 2016 
 
The accreditation is done by assessing the learning outcomes and curriculum, quality of trainers, and 
quality of the teaching infrastructure. While the accreditation exercise is relatively brief, it can only 
be conducted once the trainees are identified and their skills upgraded; lab, field and IT equipment 
procured; the labs and classrooms renovated; and the demonstration farm established. It is hoped 
that all of this can be accomplished by no later than June 2016, so that the new program can 
commence in October 2016. 
 
During the Strategic Planning Workshop, several topics were proposed, which were felt to be critical 
to a new curriculum in participatory SSI development and management. Some of the proposed 
subject matter might already be in existing courses at the Alage A-TVET. Nevertheless, it would be 
good to take these suggestions into account in the development of the new curriculum. The 
proposed topics, which are by no means exhaustive, are as follows:  
 

• Participatory irrigation development and management  
• Modern irrigation and water savings technologies 
• Measurement of soil water parameters 
• Water requirements for high value crops 
• Techniques for scheduling water applications 
• Soil fertility management under intensive irrigation 
• Cropping systems and agronomic practices for double cropping under year round water availability 
• Groundwater 
• Drainage 
• Operation and maintenance of SSI schemes 
• Water flow measurements in pipes and open channels 
• Design of water conveyance and water application methods 
• Operation and maintenance of pumps 
• Water quality and environment 
• Gender training program incl. sensitization training for trainers and trainees 
• Water resources availability and SSI in a basin planning context 
• Value chains, markets and input supplies 
• Irrigation management transfer to water users associations 
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4. STAFFING 

The existing staffing of the NRM training program at Alage A-TVET is shown below: 
 

No. Name 
Male/ 

Female 
(M/F) 

Discipline Degrees Rank 
Years 

at 
Alage 

Description of 
Professional 

Development in 
last 2 years 

1 Abebe Negash M 
Soil and Water 
Engineer 

M.Sc. Lecturer 8 
20 days drip 
irrigation in Israel 

2 
Eyob 
TekleMariam 

M Agro-Engineer B.Sc. Lecturer 13 Same as above 

3 
Anteneh 
Shiferaw 

M NRM-Watershed B.Sc. Instructor II 8 Same as above 

4 Edau Hassen M Agro-Engineer B.Sc. Lecturer 4 Working on M.Sc. 

5 Zufan Kifle F 
Soil and Water 
Engineer 

 
Junior 

Instructor 
3  

6 Melaku Ayele M 
Soil and Water 
Engineer 

 
Junior 

Instructor 
4  

7 
Teshome 
Getachew 

M 
Irrigation 
Engineer 

 
Junior 

Instructor 
3 

1 month Water 
Management in 
China 

8 
Mohammed 
Abdela 

M NRM  
Technical 
Assistant 

5 Working on B.Sc. 

9 
Seid 
Mohammed 

M NRM  
Technical 
Assistant 

5 Working on B.Sc. 

10 Helen Solomon F NRM  
Technical 
Assistant 

5 Working on B.Sc. 

11 
Ashenafi 
Nagusse  

M 
Soil and Water 
Engineer 

B.Sc. 
Junior 

Instructor 
3  

12 Kibrom Berhe M 
Soil and Water 
Engineer 

B.Sc. 
Junior 

Instructor 
3  

13 Gadisa Bekele M NRM B.Sc. 
Junior 

Instructor 
3  

14 Tofik Ibrahim M NRM Diploma 
Technical 
Assistant 

1 
No pedagogy 
course 

15 
Desalegne 
Worku 

M 
Soil and Water 
Engineer 

B.Sc. 
Junior 

Instructor 
1 

No pedagogy 
course 

 
The above 15 instructors are all full time, with seven at the B.Sc. level and one with an M.Sc. There 
are four technical assistants; two of whom are working on their B.Sc., and one with a Diploma. Two 
of the staff are female, and over 50% of the staff are engineers, the remainder being NRM experts. 
There is no expert in economics, social sciences, or agricultural extension. It has been indicated that 
none of the 15 instructors has industry or practical experience. It is not clear how many of these 15 
experts will be transferred, either full time or part time, to the CoE. This is to be worked out by the 
dean of the Alage A-TVET. 
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Once it has been decided by the dean, who of the above staff will be transferred to the CoE, it is 
evident that there has to be some rapid upgrading of the staff capabilities in time for the program 
accreditation and commencement of teaching in October 2016. Some ought to take refresher 
courses in Ethiopia or abroad, and since they all lack practical or industry experience, they are 
advised to have a three-month on-the-job training development in a government organization, 
research institute, or in the private sector. The latter is preferred. Special attention ought to be 
placed on the recruitment of more female trainers, given the need to develop gender sensitive 
training programs. This could be accomplished by encouraging some of the more promising female 
trainees to become trainers, and to provide them with additional training support and resources. 
 
As stated in Section 2 (Vision and Conceptual Considerations), the CoE must adopt a multidisciplinary 
training approach which considers gender, environment, nutrition, NRM, institutional management 
of SSI schemes and their transfer to WUA, commodity markets, and socio-economics. In examining 
the above Table, it can be seen that apart from NRM, trainers in these subjects would need to be 
recruited. 
 
The Strategic Planning Workshop recommended that the CoE would need to have the following 
expertise: 
 

• Irrigation/Agricultural Engineer 
• Irrigation Agronomist 
• Irrigation Economist/Socio Economics 
• Surveyor with GIS knowledge 
• Soil and Water Conservation Engineer 
• Agricultural Extension 
• Environmental/Water Quality Specialist 
• Social scientist (to cover gender, institutions, governance etc.) 
• Demonstration farm and lab Technicians 

 
Some of the above expertise can be found in the existing staff complement, particularly the 
engineering needs. It is expected that the Alage A-TVET will have an irrigation agronomist and 
extension specialist in its other academic divisions who can be cross-appointed to the CoE. It is 
proposed that the irrigation agronomist be also responsible for managing the demonstration farm, 
and coordinating the experiments and applied research to be undertaken. Existing engineers can be 
trained with advanced surveying and GIS knowledge, and also in participatory irrigation 
development management, and irrigation management transfer. Similarly, one of the existing NRM 
staff can be trained or upgraded in the areas of environment and water quality. However, as 
previously mentioned, there will be a need to recruit staff in the social sciences to teach subject 
matter related to gender, and institutional governance related to WUAs. It is envisaged that the 
irrigation economist can deliver subject matter dealing with commodity markets, and credit and 
input supplies to increase the financial viability of SSI farmers. Technicians will need to be recruited 
to help with the field work at the demonstration farm, and also to help run the analytical lab and the 
IT lab. 
 
In terms of qualifications, while it would be good to have most of the instructors qualified at the 
M.Sc. level, it might be difficult to find people with such qualifications to work at Alage. Persons with 
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advanced degrees would be more attracted to the private sector with better salaries and working 
conditions. As a minimum, the instructors should all have a B.Sc. degree with 3 – 5 years’ experience 
in SSI, applied agricultural/NRM research, experience in teaching at A-TVETs or universities, 
curriculum development, and working with farmers groups. 
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5. INFRASTRUCTURE 

On Wednesday 12 August, Professor Madramootoo and Ato Wubishet Alemayehu visited the Alage 
A-TVET, toured the facilities, visited the proposed site for the demonstration farm and the irrigation 
water supply, and met with some of the NRM staff. We are grateful to one of the lecturers, Ato 
Abebe Negash, who facilitated our visit. 
 
Alage A-TVET has the basic infrastructure to support the CoE, in terms of existing buildings to house 
the classrooms, analytical and IT labs, and library. The site for the demonstration farm is acceptable 
and the water supply from the reservoir is sufficient to irrigate the 10 ha demonstration farm. 
 
In order to expedite the development of the CoE, so that it can commence lectures by October 2016, 
it is recommended that the existing classrooms, labs and library be renovated and the necessary 
equipment procured. In addition, the site for the demonstration farm should be finalized, and the 
internal works, and irrigation and drainage field networks implemented. The irrigation equipment 
should also be procured. 
 
The listing of equipment etc. to be procured is as follows: 

Facility Equipment needed 

Information Technology 

Fully equipped computer labs networked with a local 
area network (LAN), with desktop computers, 
printers, and the necessary software (MS Office, GIS, 
hydrology, watershed and hydraulics models etc.) for 
the trainees. 

 
Laptop computers with LAN connections and printers 
for the trainers  

Instructors’ Offices Office furniture, desks, chairs, filing cabinets 
Classrooms Modern furniture, white boards and digital projectors 

Library 

Books, videos and CDs on advanced irrigation and 
drainage, water management, soil and water 
conservation, surveying, economics, gender, food 
security, nutrition etc. 

Analytical Lab 

Soil augers, soil sieves, soil cans, soil moisture meters, 
ovens, balances, pH and EC meters, hydrometers, 
assorted glassware, chemicals and reagents, 
topographic surveying equipment, surveying tapes, 
handheld GPS units. 

Demonstration Farm 

Drip, micro-sprinkler, sprinkler irrigation equipment; 
other water saving equipment; PVC siphon tubes; 
treadle, solar and motorized pumps; water measuring 
devices viz. flumes, weirs and water meters; water 
tanks and ponds; farm hand tools. 

 



5. INFRASTRUCTURE 

Strategic Plan – CoE Agriteam Canada Consulting Ltd 
Small Scale and Micro Irrigation Support (SMIS) Project 14 September 2015 

5.1. Operational Features of the Demonstration Farm 

It is recommended that the demonstration farm be equipped with drip, micro-sprinkler, sprinkler, 
furrow and small basin surface irrigation systems, amongst other water savings technologies. The 
farm is created not only for the demonstration and teaching of new water saving technologies and 
OFWM practices. It should be used as a place for the trainees to conduct applied on-farm research, 
for example, on new high-value irrigated cropping systems, crop water requirements, soil fertility 
studies under SSI, low-cost pumping technologies and water harvesting systems for small farmers. It 
can be used to test more efficient surface irrigation methods, new furrow and basin designs, and 
irrigation system layouts which lead to water savings. An additional important feature of the 
demonstration farm is that trainees can set up systems of current SSI practices and do experiments 
which demonstrate higher water use efficiency and crop productivity, and ultimately a higher profit 
margin for small farmers. 
 
Another operational feature of the demonstration farm is that it should be used to produce 
seedlings of high value tree crops (citrus, mango, avocado etc.) This should also be extended to the 
production of seeds and seedlings of high value horticultural and food crops that can be purchased 
by SSI farmers. 
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6. PRELIMINARY INFRASTRUCTURE COSTING 

Based on the description of the infrastructure requirements listed in Section 5, a preliminary capital 
investment costing has been developed. It must be emphasized that this is a very preliminary costing 
and will need to be verified and revised by the local National Project Management Unit (NPMU) 
staff. In addition, we have asked the dean of Alage A-TVET to provide us with the annual operational 
costs of the CoE. 
 
The preliminary estimated capital costs (US$) are as follows: 

Facility Renovations Equipment Total 
Demonstration Farm (Irrigation equipment, 
pumps, ponds, storage tanks, land levelling, 
internal works, canal lining, hand tools, 
siphons, flumes, water meters etc.) 

 100,000 100,000 

Analytical Lab 25,000 60,000 85,000 
Library (Books, CDs, videos etc.) 10,000 30,000 40,000 
Offices (furniture – desks, chairs, filing 
cabinets) 

10,000 15,000 25,000 

Classrooms 10,000 25,000 35,000 
IT labs (desktops, laptops, printers, 
software, LAN) 

25,000 150,000 175,000 

Total $80,000 $380,000 $460,000 
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7. BROADENING STAKEHOLDER INVOLVEMENT 

For the CoE to have a demand driven training and applied research agenda, it will need to attract a 
broad base of stakeholders as it becomes fully operational. The trainers and trainees must be geared 
towards pedagogy and on-farm research which will provide immediate solutions not just to farmers, 
but also to private investors, small and micro-enterprises, and manufacturers and suppliers of 
irrigation equipment, pumps and small farm machinery.  
 
By bringing more stakeholders than just the MoA into operational contact with the above mentioned 
stakeholders, there will be potential for revenue generation through specialized teaching and 
applied research, information exchange, capacity building, and training attachments for the DAs. 
Some specific examples, though not exhaustive by any means are: 
 

Stakeholder Activity 

Private investor farms 
Training attachments; learning advanced technologies; learning 
commercial entrepreneurial activities; helping these investors to 
make better use of advanced technology. 

Irrigation, pump and machinery companies 
(manufacturers and suppliers) 

Collaboration on training and applied research and innovation in 
advanced SSI systems; mechanized agriculture; pump systems 
and pump technology. 

Input suppliers and crop commodity 
organizations 

Linking of SSI and farmers organizations to agronomic inputs 
and markets, to build value chain opportunities for sustainable 
SSI intensification. 

FTCs and FREGs 
Transfer of technology; farmer training; applied on-farm 
research. 

NGO 
Mobilization of farmer’s organizations; building value chains; 
transfer of technology; farmer training; applied on-farm 
research. 

National and regional research institutes, 
universities and international CoEs 

Exchange of information; curriculum upgrading and sharing; 
sharing of best practices; twinning arrangements; staff 
exchanges. 

A-TVETs 
Exchange of information; curriculum upgrading and sharing; 
sharing of best practices; collaboration in teaching and applied 
research; staff and student exchanges. 

 
As mentioned earlier in the Conceptual Vision for the CoE, it should have the ability to enter into 
partnership agreements with external agencies to undertake applied research, and technology 
innovation and development. This would be done on a contractual basis for a fee, which would 
generate revenues for the centre. In addition, the centre might be able to obtain income from 
licensing agreements with clients in the future, through royalties from patents and inventions. This 
potential to charge third parties for the delivery of specialized courses and applied research services 
will only strengthen the centre’s long-term financial viability and sustainability. 
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8. INDICATORS OF SUCCESS 

The administration and staff of the CoE ought to implement a systematic evaluation, in order to 
ensure that the training and research programs are relevant to the needs of SSI farmers and the 
above-mentioned stakeholders, and that the CoE program of activities is truly demand driven. 
 
The following indicators of success are proposed at the output, outcome and impact levels: 
 

Level Indicators 

Output 
1. Demand for graduates from the CoE 
2. Qualities and competencies of trainees through assessment – Centre of Competence 
3. Number of requests from external stakeholders for services 

Outcome 
1. Number of technologies and best practices developed, generated and transferred to SSI 

schemes and farmers 
2. Number of farmers who have adopted recommended technologies  

Impact 

1. Area under improved SSI 
2. Number of improved SSI schemes 
3. Increases in crop yields and successful linkages to markets 
4. Savings in water use and increased crop water productivity 

 
The above parameters would have to be measured every three- to five-years and the results used to 
improve the curriculum and pedagogy, and instructor quality. The types and quality of interactions 
between the DAs, SMSs and technicians with the farmers and external stakeholders should also be 
documented. Feedback ought to be provided to the MoA on gaps in SSI system performance, 
technology uptake, and farmer responses, so that government programs and policies, including SSI 
design, operation and management could be improved, where necessary. 
 
Another important feature that should be built into the indicators framework of the CoE is the 
necessity of the instructors doing a continual self-assessment, to ensure that they have the 
competencies to deliver the curriculum. The administration of the CoE should use this self-
assessment to build programs of staff improvement and capacity building. 
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9. RECOMMENDATIONS 

As a result of the work conducted in the preparation of this Strategic Plan and the material 
presented herein, the following recommendations are summarized, for ease of action and 
implementation of the CoE by October 2016. 
 

Strategic Activity Recommendations 

Vision and Conceptual 
Considerations 

1. The CoE should be an autonomous or semi-autonomous unit reporting to the dean of 
Alage A-TVET. 

2. Ability to enter into agreements with the private sector, parastatals, NGO and other 
institutions to provide specialized applied research and training in OFWM and 
development for a fee. 

3. The curriculum, research, and technology innovation and transfer must be 
multidisciplinary covering not just latest OFWM technologies but to also include socio-
economics, environment, gender, agronomics, markets, WUAs, and institutional 
aspects. 

4. The CoE should be encouraged to promote inter-sectoral collaboration between the 
various ministries involved in irrigation at all levels, and to be responsible for the 
development and upkeep of the various databases in support of an Irrigation 
Knowledge Management System.  

5. Link the CoE digitally to other A-TVETs, universities and research institutes, and 
international CoEs for sharing of information, exchange of ideas, curriculum upgrades, 
and technology improvement. 

6. Under the SMIS, link the Alage CoE to the A-TVETs in Oromia Region, Amhara, Tigray 
Region, and SNNP, so that they can be regional CoE. 

Curriculum 
Development 

1. Develop a specialized stream in SSI development and management within the A-TVET 
NRM mapping scenario, with the creation of Levels IV and V, to complement the 
existing Levels II and III. 

2. The four stage process and timelines for curriculum development and accreditation 
outlined on page 9 should be immediately implemented. 

3. Benchmarking against other international programs should commence, followed by the 
development of the competencies by a committee of technical experts, and then 
preparation of the curriculum by the dean and staff of Alage A-TVET, with inputs by 
SMIS experts and a facilitated workshop led by the SMIS OFWM advisor. 

Staffing 

1. The dean of Alage A-TVET is to review the existing staffing in the NRM Division to 
determine which instructors will be transferred to the CoE. 

2. Based on the expertise of the staff transferred to the CoE, some new staff will have to 
be recruited to meet the staffing recommendations on page 11, in order to deliver the 
requisite multidisciplinary curriculum. 

3. Every attempt ought to be made to attract more female instructors in order to provide 
gender sensitive training programs. This could entail the recruitment of promising 
female trainees. 

4. Instructors need to undertake a practical hands-on training program prior to October 
2016, of at least three-month duration, since they do not have the requisite 
practical/industry experience to deliver an applied training and research program in 
OFWM. 

5. An immediate program of staff skills and expertise upgrading is recommended to bring 
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Strategic Activity Recommendations 
the instructors up to the level commensurate with the standards of a CoE. 

6. An irrigation agronomist is to be appointed to the teaching staff of the CoE, and this 
person will also serve as the manager of the demonstration farm. 

7. Technicians, either from existing staff, or new recruits, are needed to assist with the 
day to day running of the demonstration farm and the labs. 

Infrastructure 

1. Work should immediately commence to finalize the selection of the demonstration 
farm, and plans drawn up for the necessary internal works, irrigation water delivery 
and storage, drainage, and layouts of the various irrigation systems and OFWM 
technologies. 

2. The irrigation and other equipment for the demonstration farm is to be finalized, 
procured and installed. 

3. Architect and engineer to draw up the plans for the renovations and outfitting of the 
classrooms, labs and library, and a quantity surveyor to prepare the bills of quantities 
with detailed costings. 

4. IT experts to design the LAN network and prepare a detailed listing of the desktop and 
laptop computer requirements and associated peripherals, and software requirements. 

5. In undertaking the above, the preliminary capital investment costs on page 14 will be 
refined. 

6. Once the investment plan is finalized, procure the lab, classroom, IT equipment, and 
books, CDs, videos and other teaching materials for the library. 

Broadening Stakeholder 
Involvement 

1. Develop promotional materials, brochures, videos etc. that describe the exciting 
teaching and applied research programs in SSI to be offered by the CoE, and the 
benefits to be obtained by the stakeholders. 

2. Identify the potential stakeholders who can benefit from the teaching, applied research 
and technology innovation programs with the CoE, and make contact with the relevant 
decision makers in these organizations. 

3. Create linkages with other A-TVETs, universities and research institutes for exchange of 
curriculum and information. 

4. Create twinning arrangements with other international CoEs for exchange of staff and 
developments in curriculum, and to exchange information on best institutional 
practices. 

Assessment Framework 

1. The suggested indicators of success on page 16 should be validated and a framework 
for measurement should be designed and tested in some SSI schemes. 

2. It is recommended that the administration of the CoE develop a mechanism by which 
instructors can undertake a self-assessment, which is then used to systematically 
improve the capacity and skills of the instructors to meet the demand driven teaching 
and applied research program of the center. 
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