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Abstract— A five-year capacity development initiative called Small-scale and Micro Irrigation Support (SMIS) Project has
been funded and launched in Ethiopia by the governments of the Netherlands and Canada in close collaboration with the
local government in the year 2014. The project has been mobilized to expand the capacity of agriculture and water sectors
that will use the newly-provided technologies to increase yields and quality of their agricultural products as well as to
strengthen their resilience to better adapt to climate change at four Ethiopian states including the state of Tigray. The
capacity building plan in the Tigray state has been implemented in eight-pilot woredas (villages) and twelve running pilot
irrigation schemes. To bridge the identified capacity gaps, many regional and woreda level agriculture and water sector staff
as well as the farmers have been trained using the SMIS Project six-stage capacity development strategy. The progression of
several related key indicators was continuously traced using the performance measurement framework (PMF) method and
the results were communicated to the stakeholders utilizing results-based management (RBM) approach. The intermittent
outcomes have shown that the implementation of SMIS Project capacity development initiative has created landmark
changes and outstanding qualities among the relevant institutions, staff, and farmers in the pilot schemes of all sub-regions
in the Tigray state. The project has promoted more efficient institutions and was able to train many skillful farmers to build
resilience to better adapt to climate change when it strikes. This paper will discuss and present the project outline and its
partial achievements until the project midterm.
Keywords— Adapting to climate change, building resilience, capacity development, small-scale irrigation, food security.

I.

INTRODUCTION

The compounding impact of climate change on agriculture and food production could visibly be felt in many places across
Africa. The inevitable impact includes but not limited to the extreme climate events translating into massive rainfalls,
devastating floods, cold snaps, heat waves, widespread wildfires, and extended droughts. Although, the occasional off-season
outburst of weather anomalies is not a new phenomenon, but the recent trend of extreme weather goes far beyond the range
of variances that have been commonly experienced over the course of the last several decades. Given the immense magnitude
of these extreme events, there is currently no technology or applicable measures that could exclusively prevent or control
these massive occurrences except for coexisting, mitigating, and building resilience to adapt.
Turral et al., (2011) have elaborated on the significance of climate variability as pointed out in the report of the International
Panel on Climate Change (IPCC, 2001a and 2001b). The IPCC regularly reports the findings of its three working groups (Fig
1). The working groups investigate the physical science underlying climate change; adaptation to the impacts of climate
change; and the possibilities for mitigation of greenhouse gas (GHG) emissions and global warming. According to Fig. 1, as
a result of a shift in the probability of occurrence of new climate behavior (vertical axes), there is now a wider range of
colder weather (blue color area on the left side of the graph) as well as a broader domain of hot weather occurrence (red color
area on the right side of the curve) in many areas across the globe. The imminent significance of this variation for the world
economy is less agricultural production and lower food security in the future. Cline (2007) has predicted a drop in
agricultural productivity up to -5% in some places in Africa and up to -15% in Ethiopia before the year 2080 as a result of
global climate change if no action is taken (Fig 2).
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FIGURE 2. Projection of change
in the agricultural productivity
in Africa in 2080

Awareness and resilience on the issue of linkage between climate change and community development are well-presented
and discussed by Partey et al., (2018) and Tubiello (2012). Tubiello maintains that among other factors, dealing with climate
change profoundly relies on the capacity of the community of subsistence and smallholder farmers with a view to collect
indigenous knowledge and enhance resilience through activities such as those aimed at improving rural livelihoods through
income diversification. Turral, et al., (2011), believe that there is a need for several high impact pilot projects to improve
institutional capacity for climate change adaptation. These would have to be well-resourced and long-term rather than being
an imposed and short-term agenda. Accordingly, a great deal of attention should be driven to the capacity development of
institutions and individuals who understand the significance of circumstance and implement the adaptation policies well in
advance. Given the lack of adequate financial resources in most African countries; more innovative funding mechanisms
should be developed to train and to sustain the community involvement.
The Government of Ethiopia in east Africa has given prime attention to smallholder irrigation development in the country’s
development agenda as a means of modernizing Ethiopia’s agricultural economy and achieving food security. They have
indicated that irrigation development and expansion are a major element of their Growth and Transformation Program
(GTP). In October 2011, the Government of Ethiopia released the Small-Scale Irrigation Situation Analysis and Capacity
Needs Assessment, which was followed shortly thereafter by the Small-Scale Irrigation Capacity Building Strategy. The
intuitive action of the government of Ethiopia for generating a conducive ambience to achieve food security, on the other
hand, has hastily mobilized water sector to construct numerous irrigation schemes overlooking the need for capacity
development of the sector. It is believed that overstressing on physical development has propelled the regional states to pay
less attention to the development of adequate technical and managerial skills to be able to develop a resilient agriculture to
sustainably cope with the threats imposed by the climate change. Due to lack of adequate skills the mitigating, adapting, and
recovering from climate change events has remained under-developed (Anon., 2012).
As one of the fast-growing economies in Eastern Africa, Ethiopia could be regarded as a credible recipient of capacity
development programs and a role model for building a resilient agriculture to better adapt to climate change. Several policies,
laws, and strategies relevant to climate change in Ethiopia include the Climate Resilient Green Economy Strategy (2011),
National Adaptation Program of Action (NAPA), Ethiopian Program of Adaptation to Climate Change (EPACC) of 2011,
Nationally Appropriate Mitigation Actions (NAMA) of 2010, Rural Development Policy and Strategies (2003), Growth and
Transformation Plan (GTP), CAADP Compact and the National Environmental Policy of Ethiopia (1997). Ethiopia is also a
signatory to several multilateral agreements that have a bearing on the sustainable development efforts of the country.
Ethiopia has signed and/or ratified many of the international conventions and protocols related to climate change and land
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degradation including the United Nations Framework Convention on Climate Change (1994), the Convention on Biological
Diversity (CBD) and the United Nations Convention to Combat Desertification (UNCCD) (Jirata et al., 2016).
Apart from international treaties, there are also several ongoing capacity development initiatives in Ethiopia (AGP, IFAD,
GIZ/SLM, FAO, HELVETAS, World Vision Ethiopia, etc.); and one of these well-administered capacity development
programs is Small-scale and Micro Irrigation Support (SMIS) Project that has been funded and launched by close
collaboration between two foreign donors and the Government of Ethiopia (Anon., 2015a). The SMIS Project is a capacity
building initiative for the purpose of the expanding capacity of local government experts, NGOs, agricultural colleges, and
farmers who will use the newly-provided technologies to increase yields and quality of their agricultural products as well as
to strengthen their resilience to better adapt to climate change. Building resilience for adaptation to climate change, as
demonstrated in Fig 3, is profoundly linked to developing and implementing the right policies, financial input, and finally
developing the capacity of institutions and individuals that is the main goal of the SMIS Project.
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FIGURE 3: Building resilience to adapt to climate change
The SMIS Project is funded by both the governments of the Netherlands and Canada, aiming to support the Ethiopian
Ministry of Agriculture and Natural Resources. With a five-year term (2014-2019), the SMIS Project includes three key
components: (i) small-scale irrigation capacity development; (ii) capacity development of agricultural colleges; and, (iii)
promotion of household micro-irrigation. Implementation of the project was awarded to a Canadian consulting firm
(Agriteam Canada Consulting Ltd., currently known as Alinea International) through an international bid to be executed at
national level as well as at four states including Amhara, Oromia, Southern Nations Nationalities and People’s, and Tigray
(Anon. 2015a). This paper will discuss and present the project outline and its partial achievements until the project midterm.

II.

MATERIALS AND METHODS

After the SMIS Project capacity development contract was awarded to the consulting firm for implementation in November
2014, the project inception phase initiated and consultant mobilized its operational offices in the capital Addis Ababa and
four pilot states. The succeeding preparatory action was to perform a capacity needs assessment survey in all four pilot states.
Then, three pilot woredas (villages) and in each woreda one running pilot irrigation scheme was selected to implement the
first year’s capacity development program. Additional three pilot woredas and running irrigation schemes were added to the
capacity development plan each year thereafter. It was intended that the selected pilot woredas and irrigation schemes being
geographically diverse and serve as a close representative of other woredas and irrigation schemes among the six sub-regions
of the Tigray state. The selected running pilot irrigation schemes were already funded and constructed by different
international donors or the government of Ethiopia; however, they are currently managed and operated collaboratively by
both Tigray Water Resources Bureau and Tigray Bureau of Agriculture and Rural Development. As demonstrated in Fig 4,
by the year 2018 the number of selected pilot woredas and irrigation schemes reached at eight and twelve respectively. The
results of initial capacity needs assessment survey and the subsequent first year annual work plan were presented to the local
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project supervisory boards in all four states as well as to the Agricultural Ministry in the capital Addis Ababa for review and
approval. In addition to annual work plans, semi-annual and annual progress reports were also submitted thereafter to the
project supervisory boards in the middle and at the end of each fiscal year. The annual work plans were developed in
association with the partner institutions in order to integrate their annual work plans with the SMIS Project capacity
development agenda and to support their projected hard and soft demands. The major component of each annual work plan
includes the details of capacity development program for the upcoming year based on the principle of the capacity
development strategy described as follows.

FIGURE 4: The SMIS Project selected pilot woredas and irrigation schemes in Tigray state
2.1

Capacity Development Strategy

The research on sustainable development of human capacity points to the efficacy of using a phased approach rather than a
one-time event. Since the recipients of the capacity development program have mainly been the staff of various institutions
and the farmers, the consultant has employed a unique facilitation technique adopted from the principles of adult learning.
The approach is grounded in neuroscience, adult learning theory, and the notion that most effective learning happens on the
hands-on circumstances (Anon, 2015b). Accordingly, every capacity development activity delivered in this project has been
based on the state-of-the-art six-step capacity development strategy as demonstrated in Fig 5.
2.1.1

Step One: Capacity Needs Assessment

An independent field scale survey has been conducted by the staff of consultant in collaboration with the stakeholders to
determine the scope of institutional and individual capacity gaps related to each of the three components of the project. The
survey includes coordinating with the authorities for effective traveling to the field and performing the investigation,
interviews, meetings with the local authorities, and consultation with the farmers.
2.1.2

Step Two: Consensus Building on Capacity Gaps

At the second step of capacity development strategy, the project staff has worked with the regional, zonal (not in Tigray), and
woreda key stakeholders to come together to hear about the identified capacity gaps, clarify areas of agreement and
disagreement, develop shared resolutions, reach consensus on obvious capacity development needs, and prioritize them to be
included in the next annual work plan.
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FIGURE 5: The steps of capacity development strategy
2.1.3

Step Three: Formulating Capacity Development Activities

According to the results of initial capacity needs assessment and the priorities set at the consensus building step, the initial
logic model has been improved and details of activities for the first-year annual work plan has been finalized. The improved
logic model formulates a guideline for preparing the future annual work plans. The capacity development activities mainly
include but not limited to short-term practical training, workshops, site visits, job-embedded support, exchange visits,
demonstrations, learning-by-doing, and procurement of the required hardware.
2.1.4

Step Four: Implementing the Capacity Development Program

At this step, the project staff worked with the regional, zonal (not in Tigray), and woreda experts to carry out the activities
included in the annual work plan and approved by the supervisory board. The delivery of capacity development activities
entails developing the competency, attitude, organizational operating structure, procedure, technology, the knowledge of
individuals, and ultimately the strength of organizations to increase agricultural production and food security in order to be
able to build resilience to adapt to climate change.
2.1.5

Step Five: Results-Based Management (RBM) and Monitoring

The results of implementing capacity development program have been evaluated by measuring changes in the quantity and
quality of designated indicators according to the principles of performance measurement framework (PMF) and presented to
the regional (state) and federal supervisory boards every six months.
2.1.6

Step Six: Institutionalization of the Results

The sixth and final step of the capacity development strategy is “institutionalization”. Institutionalization is a process by
which the new capacities, new skills, approaches, methods, and systems that have been successfully applied in the pilot
schemes in this project to be internalized and regularized within the relevant institutions at woreda, zonal, and state level. It is
also anticipated that these achievements to be cascaded to other states by the measures taken by the government of Ethiopia.
2.2

Capacity Development for Institutions

The SMIS Project was able to establish a constructive partnership with seventeen key partner institutions in the Tigray state
and adopt the capacity development program according to the needs of these organizations. For instance, about 371 females
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and around 1,391 male engineers, technicians, and practitioners from seventeen regional institutions (1,762 in total) were
trained in various subjects pointed out in Table 1. The institutional capacity development activities were designed and
delivered in a very practical environment. The classroom lecture, group discussion, group presentation, field visit, and the
scientific analysis of site observations were among the common practices in each training. Often senior international or
national experts have been recruited to serve as facilitator or resource expert to enrich the event through sharing their
expertise with the trainees. The training topics were initially derived from the initial capacity needs assessment survey during
the inception phase and then evolved over the course of further regional interactions with the stakeholders. The Tigray
Bureau of Agriculture and Rural Development ranked first in receiving the capacity development training (466 staff trained
for 182 days) and Tigray Water Resources Bureau marked the second (366 staff trained for 177 days) followed by NGOs and
agricultural college during 2015-2018 period. Some capacity development activities were repeated several times according to
the demand of relevant institutions as the time allowed.

TABLE 1
THE NUMBER OF STAFF TRAINED FROM VARIOUS INSTITUTIONS IN TIGRAY (2015-2018)
Number of Trainees
No.

Male

Female

Total

No. of days
Trained

Participating Local Institution

1

Tigray Bureau of Agriculture and Rural Development

393

73

466

182

2

Tigray Water Resources Bureau

309

57

366

177

3

Relief Society of Tigray

60

1

61

112

4

Tigray Water Works Study, Design & Supervision Enterprise

45

4

49

56

5

Tigray Agricultural Research Institute

6

0

6

1

6

Mekele University

3

2

5

4

7

Bureau of Women’s Affairs

15

10

25

25

8

Cooperative Promotion Agency

29

5

34

24

9

Wukro Agriculture Technical and Vocational Educatiion and
Training

45

6

51

51.5

10

Tigray Environmental Protection, Land use & Administration
Agency

4

0

4

9

11

Agricultural Transformation Agency

1

0

1

1

12

Agricultural Growth Program

30

4

34

51

13

International Fund for Agriculture Development

3

0

3

6

14

Sustainable Land Management Program (GIZ/SLMP)

0

0

0

0

15

HELVETAS

1

0

1

1

16

Bureau of Planning and Finance

50

9

59

25

17

Various Private Sectors

397

200

597

50

Total

1,391

371

1,762

-

The capacity development programs were spearheaded to supplement the knowledge of the participants and strengthen their
skills to better perform their tasks and to enhance institutional resilience to be able to better adapt to the adverse impact of
climate change when it strikes. According to the initial capacity needs assessment in other states, a similar capacity
development effort has been formulated and delivered to the local institutions in other three pilot states by the SMIS Project.
Table 2 shows the list of provided key capacity development topics for various institutions in the state of Tigray.
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TABLE 2
THE LIST OF KEY CAPACITY DEVELOPMENT TOPICS FOR INSTITUTIONS IN TIGRAY (2015-2018)
No.

Capacity
Development
Topic

Main
Participants

Presented

Building Resilience for Adapting to Climate Change

1

Facilitation skills

All relevant
institutions and
NGO’s

Twice

Strengthened target institutions to better manage the climate
change challenges

2

Policies

All relevant
institutions and
NGO’s

Once

Created awareness within the target institutions about
organizational tasks and responsibilities related to agriculture
and water

Project
management
Contract
Administration

Water Sector and
NGO’s
Water Sector and
NGO’s

5

Integrated
watershed
management

Water,
Agriculture and
Environment
Sectors

Once

Reinforced target institutions to prevent degradation of natural
resources that leads to worsening the adverse impact of climate
change

6

Water balance and
water allocation

Water Sector and
NGO’s

Once

Strengthened target institutions to better manage water
resources to reduce vulnerability of communities to adverse
impact of climate change

7

Design of small
dams

Water Sector and
NGO’s

Once

Supported target institutions to better manage water resources
to reduce shocks generated from climate change

8

Design of
irrigation
infrastructure

Water Sector and
NGO’s

Once

Reinforced target institutions to better utilize water to lessen
the impact of climate change

9

Design and
maintenance of
check dams

Water Sector and
NGO’s

Once

Strengthened target institutions to better use their resources to
diffuse the adverse impact of climate change

10

Asset and
financial
management

Water Sector,
Agriculture
Sector and
NGO’s

Once

Supported target institutions to better maintain and exploit their
hard and soft resources to control the adverse impact of climate
change

11

Water user
associations

Water Sector and
NGO’s

Several
times

Empowered target institutions to better organize farmers to
collaboratively tackle the adverse impact of climate change

3
4

Twice
Twice

Strengthened target institutions to better manage the climate
changes crisis when it strikes
Empowered target institutions to better administer multiple
actors when climate change hits

12

Monitoring and
Evaluation

All relevant
institutions and
NGO’s

Several
times

Offered training to target institutions to understand the basis of
results-based management (RBM) as well as performance
measuring framework (PMF) to better monitor and report their
achievements to be able to highlight their deficiencies and
make fast track decisions to fight against the adverse impact of
climate change when needed.

13

Computer and
Laboratory skills

Agricultural
college

Once

Provided hardware and soft resources to upgrade the skills and
resilience of instructors to better manage the adverse impact of
climate change

14

Job embedded
support

Agriculture and
Water Sectors

Several
times

Supported target institutions to better prepare and implement
the new set of learned skills

15

Site visits

All relevant
institutions and
NGO’s

Several
times

Mobilized target institutions to gain practical experience about
the new set of learned skills

16

Abroad study tour

Agriculture and
Water Sectors

Once

Supported target institutions to gain high level experience about
the new set of learned skills
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Fig 6 shows pictures from classroom lecture and field activities in the Tigray state during the period of 2015-2018.

FIGURE 6: Institutional capacity development training in the state of Tigray
2.3

Capacity Development for Individuals (end users)

The capacity development activities for individuals incurred slight changes from the institutional capacity development
program to capture the farmers’ demands. The activities include but not limited to the classroom review of the basics, group
discussion, group presentation, site visit, on-site demonstration, and on-site hands-on practices. Often senior local experts
from relevant institutions served as facilitator or resource expert. The capacity development topics were initially derived
from the first capacity needs assessment survey during the inception phase and evolved during the subsequent mutual
interactions. All capacity development activities were delivered directly to the farmers and other end users on their own
farms. Some capacity development activities were repeated several times based on the availability of farmers. The capacity
development topics were directed to add to the knowledge of the participants and strengthen their skills to build further
resilience to be able to adapt to the adverse impact of climate change. According to the capacity needs assessment in the
other three states, a similar capacity development effort has been formulated and delivered to the farmers of the pilot woredas
(villages) by SMIS project. Table 3 shows the list of provided key capacity development topics in Tigray during 2015-2018.
The capacity development activities in the Tigray state were delivered to some selected pilot farms in the designated woredas
(villages); however, in each activity at least a representative from the relevant institutions were also present to be able to
collect the materials for further cascading the training to the farms in other woredas. Fig. 7 displays pictures from field
activities during delivering some of the capacity development practices in Tigray (2015-2018).
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TABLE 3
THE LIST OF KEY CAPACITY DEVELOPMENT TOPICS FOR INDIVIDUALS IN TIGRAY (2015-2018)
No.

Capacity
Development Topic

Main
Participants

Presented

1

Micro-irrigation

Farmers

Several
times

2

On farm water
management

Farmers

Several
times

3

Pump training

Farmers

Several
times

Farmers

Once

Farmers

Several
times

4

5

Roof and catchment
water harvesting
Participatory
irrigation
development
management

6

Agronomy and IPM

Farmers

Several
times

7

Crop diversification

Farmers

Several
times

8

Extension services

Farmers

Several
times

9

Gender main
streaming

All relevant
institutions, NGO’s
and farmers

Several
times

10

Exchange visits

All relevant
institutions, NGO’s
and farmers

Several
times

III.

Building Resilience for Adapting to Climate Change
Educated farmers to use the simple and efficient irrigation
techniques to conserve water and to build resilience
against the adverse impact of climate change
Trained farmers to better manage water on their farms to
increase the water use efficiency and to build resilience
against the adverse impact of climate change
Provided pump repair skills to eliminate the waste of time
and financial burden for farmers to be able to minimize
the adverse impact of climate change
Educated farmers to store water to reduce water stressed
induced by the adverse impact of climate change
Offered guidance to the farmers how to systematically
share their ideas and concerns in order to enhance
irrigation performance to be able to lessen the adverse
impact of climate change
Provided training to the farmers to apply IPM approach to
increase food safety and to minimize vulnerability against
the adverse impact of climate change
Presented workshop to the cluster of farmers to introduce
new nutritional crops to increase food security and to
reduce the vulnerability against the adverse impact of
climate change
Provided training and workshops to the farmers to
demonstrate the provision of good care to crops to
increase food production and to minimize vulnerability of
communities against the adverse impact of climate
change
Educated participants about gender equity to reduce the
cultural barriers to support agriculture and food
production to encounter the adverse impact of climate
change
Provided facilitation so that the participants visit other
successful farms and producers to learn and improve the
quantity and quality of their products to decline the
vulnerability the adverse impact of climate change

RESULTS AND DISCUSSIONS

The SMIS capacity development initiative was run in four pilot states in Ethiopia; however, only the results of capacity
development in the Tigray state and only until the midterm review (about three and half years out of five years) is presented
and discussed in this paper. The project employs results-based management (RBM) approach to communicate the
achievements using the performance measurement framework (PMF) to show the project intermittent outcomes. The
midterm review includes performance evaluation of some selected quantifiable and nonquantifiable indicators against
baselines. The project performance indicators were already included in the initial project request for proposal (RFP) and then
transferred to the consultant’s contract as an assessment criterion. The data for assessment of intermittent outcome have been
collected through a credible document review, farm survey, and independent interview by monitoring and evaluation experts
using government of Ethiopia document and irrigation water user association reports (Anon., 2018). Table 4 displays and
compares the status of baseline at the beginning of the project versus the achieved key intermittent outcomes until the
midterm review (2015-2018) in the Tigray state. The key intermittent outcomes include developing many standard
procedures, adopting efficient management of irrigated agriculture, expansion of cultivation of high value and marketoriented crops, more water user associations successfully taken over the O&M responsibility, increase in yield for selected
crops (potato, onion, tomato, pepper & head cabbage), hundreds of farms utilizing micro-irrigation. The level of resilience
built as a result of implementation of SMIS Project capacity development initiative has also been hypothetically analyzed
based upon the notion that the project has significantly strengthened the institutions and individuals in the field of irrigated
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agriculture and food security at woreda and regional level thus ensuring an increased level of resilience to better adapt and
mitigate the adverse impact of climate change.

FIGURE 7: Capacity development training for individuals (end users) in the state of Tigray
TABLE 4
SOME ACHIEVED KEY INTERMITTENT OUTCOMES IN TIGRAY STATE (2015-2018)
No.

Indicators

Baseline

Achieved

1

Standardized procedures for small scare
irrigation and micro-irrigation planning, design,
construction, supervision and monitoring

Poor

Improved

2

Level of access to better planning and efficient
management of irrigated agriculture

Poor (1/5)

Fair (3/5)

3

% of pilot schemes where 80% of designed
command area is actually irrigated.

30%

90 %

4

% of pilot schemes with at least 15% of
irrigated area used for cultivation of high value
and market-oriented crops

50 %

80 %

5

% of pilot schemes where irrigation water user
associations have successfully taken over the
O&M responsibility

50 %

90 %

6

% increase in yield for selected crops (potato,
onion, tomato, pepper & head cabbage)

Male House Hold =78qt/ha
Male House Hold =60qt/ha

20 %
increase

7

% of water users (male/female) provided with
new/improved irrigation services

0

9600

8

% of farms utilizing micro-irrigation

0

800

9

Center of Excellence for Irrigation Water
Management operational

0

100%

Building resilience
for adapting to
climate change

Strengthened
institutions and
individuals in the
field of irrigated
agriculture and food
security at woreda
and regional level
thus ensuring an
increased degree of
resilience to better
adapt and mitigate
the adverse impact of
climate change when
needed.
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For instance, the trainings that were offered in integrated watershed management, irrigation infrastructure design, check
dams, roof water harvesting, and water balance and water allocation (Table 2) were among the programs that have
fundamentally capacitated the partner institutions to build adequate resilience in their institutions to better adapt to climate
change. Also, the micro-irrigation, pump training, agronomy and IPM, crop diversification, and gender mainstreaming
workshops presented to the cluster of farmers have profoundly strengthened the farmers to build stronger resilience in their
community to easier and faster adapt to climate change.

IV.

SUMMARY AND CONCLUSION

Many irrigation schemes have been constructed in Ethiopia since the 1980s; however, the continued desire of the government
of Ethiopia to reach to a sustainable level of food security is still far-fetched. Often either due to improper utilization of
irrigation infrastructure or because of lack of adequate skills the agricultural productivity is very low. Therefore, capacitating
the staff of relevant institutions as well as the farmers are recognized as one of the key steps in filling the existing gaps and
even transforming rain-fed agriculture to irrigated agriculture. To fill this pandemic gap, some of the regional and woreda
agricultural staff, as well as the farmers in some selected pilot schemes, have been trained using the SMIS Project six-stage
capacity development strategy. The intermittent outcomes have demonstrated that the implementation of SMIS Project
capacity development initiative has created landmark changes and outstanding qualities among the relevant institutions and
farmers in the pilot schemes of the state of Tigray. The project has created more efficient institutions and additional skillful
farmers to build resilience to adapt to climate change when it strikes.
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