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1 Introduction and background

The Feed the Future Innovation Lab for Small-Scale Irrigation (ILSSI) project aims to enhance food
security, improve nutrition and reduce poverty. The project team is achieving this by developing and
introducing promising, context appropriate, small-scale irrigation systems into food and agriculture
production on small farms in Ghana, Ethiopia and Tanzania. The project is piloting and modelling high
potential interventions in small-scale irrigation and irrigated fodder production through development,
and use of, an Integrated Decision Support System (IDSS).

The project, funded by USAID, is led by Texas A&M University (TAMU) in collaboration with the
International Water Management Institute (IWMI), International Livestock Research Institute (ILRI),
International Food Policy Research Institute (IFPRI) and North Carolina A&T State University.

In Tanzania the project is also partnering with Sokoine University and the Tanzania Livestock Research
Institute (TALIRI) - Mabuti. Strong engagement with research institutions and non-governmental
organizations such as these, as well as with the government of Tanzania and other stakeholders active
in the country, including farmers, is a key component of the project. The project, which runs from
October 2013 — September 2018, is comprised of five major interrelated components:

Assessment of promising small scale irrigation technologies

Small-scale irrigation interventions in the field

Stakeholder consultation at multiple levels of scale

Engagement with national partners and farmers in order to conduct field studies

Surveys of farming families in the area surrounding the field test sites

Analysis of the production, environmental and economic consequences of small scale irrigation
options, including but not limited to interventions in farmers’ fields, using the Integrated Decision
Support System (IDSS)

Capacity development and training at multiple levels of scale are also substantive elements of the
project.

Background to this workshop

Consultation with national stakeholders, to assist in planning, implementation and validation of results,
forms a key part of the activities of the ILSSI project. This approach to partnerships is an ongoing
process conducted throughout the 5 year duration of the project in all three countries. In the first phase
of the project, initial engagements at local, regional and national levels helped to identify and define the
most promising small-scale irrigation (SSI) scenarios that, with the support of further research, could
potentially lead to sustainable adoption and significant development impact.

Over the past two and a half years researchers, through a combination of field surveys, analysis and
modelling, have generated a set of initial results that focus on high potential interventions in small-scale
irrigation and irrigated fodder production. These results, and corresponding experiences in the field,
have been used to identify a number of constraints that affect the adoption of these small-scale irrigation
interventions (both those studied in the field and a broader set evaluated using models).

This one day participatory stakeholder workshop provided an invitation to national experts in Tanzania
to share their knowledge and experience, and draw on the institutional interests and priorities they
represent, in order to evaluate and prioritize the constraints that have been identified so far by the ILSSI
research team. The workshop took place at the Protea Courtyard Hotel.

Through this stakeholder consultation and evaluation process the research team aimed to
collaboratively prioritize a short-list of these constraints specific to Tanzania, as a guide for further
analysis. It is anticipated that this in turn will result in concrete, context specific proposals emanating
from the project to mitigate these constraints and so make the most of opportunities to scale out
solutions. The Integrated Decision Support System (IDSS) will be used in this analysis for each of the
three countries of the study. A representative of the ILSSI External Advisory Committee, Permanent
Secretary Mbogo Futakamba, was invited to provide perspectives, during the workshop, on the
evolution of the project.
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2 Objectives and planned outputs of the workshop
The workshop had three key objectives, namely:

— To share research and experiences on small-scale irrigation and irrigated fodder interventions
in Tanzania.

— To collaboratively prioritize the key constraints to successful and productive small-scale
irrigation and irrigated fodder interventions in Ethiopia that the Integrated Decision Support
System can help to address.

— To continue and expand participatory consultation with stakeholders to foster dialogue,
networking and enhance partnerships.

The main planned workshop output was to produce a consensus based, prioritized list of constraints to
successful and productive small-scale irrigation and irrigated fodder interventions in Tanzania, that the
next phase of work with IDSS can focus on with a view to out-scaling small scale irrigation for
transformative livelihood benefits in rural communities.

3 Participants

Participants of this latest ILSSI project Stakeholder Consultation Workshop included representatives
from relevant agencies of the Government of Tanzania, research and academia, non-governmental
development organizations and donors active in Tanzania. Please see the full participant listin Annex
1 for further details.

ILSSI project Tanzania stakeholder workshop participants, Dar es Salaam, Photo: IITA

4 Workshop proceedings

In advance of the workshop, participants were provided with a set of background documents to review
in order to further familiarise themselves with the project, its aims and approaches, the IDSS and most
importantly the set of constraints, identified through the project that would be discussed and prioritized
during the workshop. These documents included:

— An ILSSI project and IDSS background summary

— An example of the IDSS gap and constraints analysis for small scale irrigation systems
developed by, and used in, the ILSSI project

— The rationale and agenda for this workshop

The workshop was split into two main sections (please see the workshop agenda in Annex 2 for further
details) providing opportunities to:
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— Share the latest developments, findings and approaches of the ILSSI research project team
through presentations from project partners.

— Discuss high potential interventions in small-scale irrigation and irrigated fodder production in
Tanzania, and collaboratively work to prioritize a set of constraints to the adoption and success
of these interventions that represent a synthesis of workshop participant expertise and those
identified by the ILSSI project through field work, household surveys and the use of the
Integrated Decision Support System (IDSS).

Following a morning of presentations from representatives of TAMU, IWMI, ILRI and IFPRI the second
half of the workshop involved a group exercise to collaboratively prioritise the constraints to adoption of
small scale irrigation interventions studied in Tanzania.These will then provide the focus for the next
phase of work with IDSS with a view to out-scaling small scale irrigation for transformative livelihood
benefits in rural communities in Tanzania, as well as in Ghana and Ethiopia.

4.1 Opening

Ben Lukuyu, an animal nutritionist and Uganda country representative for ILRI welcomed participants
to Tanzania. He encouraged cross-project collaboration during implementation of ILSSI in the
production of irrigated fodder to overcome feed shortage in Tanzania. Lukuyu also called for sustainable
intensification of mixed crops, health and nutrition to maximize benefits and minimize harms by working
with various partners and the private sector.

The facilitator, Tsehay Gashaw a Knowledge Sharing and Web Communication Officer from ILRI, led
the introduction exercise, where participants went outside and rotated in groups to know each other and
share their expectations; there were three rounds, each lasting three minutes. Mrs. Gashaw then
introduced the agenda and ground rules of the workshop.

4.2 Presentations
Below is a brief summary of each of the presentations given by project partners. Please see Annex 3
for further details and copies of the full presentation slide decks.

1) Introduction to Feed the Future Innovation Lab for Small Scale Irrigation - Tanzania

Dr. Jennie Barron, Research Theme Leader for Sustainable Water at IWMI, presented a summary of
the project’s background, objectives, partners and the key research questions that the project aims to
address. She noted that a conducive national policy environment in Tanzania continues to bring
science into use. Dr. Barron also introduced the workshop objectives and its expected outcomes.

2) Field level pilot interventions in small-scale irrigation and agricultural water management

Dr. Petra Schmitter, an agricultural water management specialist from IWMI presented the project sites,
main activities and the intervention technologies for small scale irrigation in Tanzania. She presented
the progress of work achieved together with the project partner Sokoine University of Agriculture. She
presented on credit arrangements for pump sharing in Mkindo and Rudewa, the adoption of kitchen
gardens for household nutrition and a feasibility study of pump irrigation for high value crops. She
concluded her presentation with opportunities and constraints observed during the implementation of
the project by farmers.

3) Field Level Pilot Interventions in Small Scale: Fodder Cultivation

Dr. Ben Lukuyu presented the latest activities done in Morogoro and Manyara sites, fodder market
studies and ex ante assessments carried out, plus the early findings and lessons learned. According
to Dr. Lukuyu, the project identified knowledge gaps and trained farmers on advantages of irrigated
fodder, and on producing, harvesting and managing forages. He added that a lot of work is currently
ongoing e.g. trials in the project sites are led and observed by farmers, which has produced positive
results.

4) Small-scale irrigation technologies and agricultural water management practices - analyzing
nutrition, health and gender outcomes
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Dr. Christopher Godlove presented the activities done by IFPRI, early findings, method of data analysis
(e.g. WEAI- Women Empowerment in Agriculture Index), water lifting technologies and constraints and
opportunities to promote gender equality in irrigation.

According to Dr. Godlove, IFPRI has conducted a series of gender-irrigation technical workshops to
counter the constraints to adoption of irrigation by women. Dr. Godlove mentioned that most households
use buckets, hose pipes and a few are using pumps. The major constraints noted were insect and
animal damage, insufficient water and plant diseases. He added that non-irrigators are more food
insecure compared irrigators.

5) Overview of Integrated Decision Support System (IDSS)

Dr. Yihun Dile from Texas A&M University presented an analysis of the Kilosa watershed, where the
project works in collaboration with Sokoine University of Agriculture. Three scenarios were compared
(scenario 1: non-fertilized rainfed crops + irrigated vegetable crop, scenario 2: fertilized rainfed crops +
irrigated vegetable crop and scenario 3: System of Rice Intensification (SRI) data was then analyzed
using the IDSS.

Results of the modelling study include:

¢ Implementation of irrigation did not cause significant reduction on the average monthly stream
flow

e Application of fertilizer increased the crop yield substantially and reduced soil loss

e Theirrigation of vegetables use of fertilizer and practice of SRI was the most profitable
scenario

6) Candidate constraints from research experience and a preview of the constraints analysis
method

Dr. Yihun Dile then gave a presentation on the candidate constraints identified through the ILSSI project
to date, and also on the methods used for constraints analysis. Dr. Dile used the example of research
conducted into the Robit watershed of Ethiopia to show how the IDSS is used at the watershed scale
to analyse resource and environmental constraints. He included a map of Ethiopia that's been produced
showing land suitability for irrigation, details of available water in the Robit watershed, and the impacts
of SSI at the watershed scale. He also showed how IDSS can be used to; analyse nutritional and
economic constraints at the household level, examine field scale irrigation water management and
investigate the impacts of fertilizer use on agricultural productivity.

4.3 Plenary discussion and comments and questions from participants
A number of questions and comments were raised by participants after each presentation and at the
end of the workshop's presentation session. These included:

Comments:

- Land tenure system is an issue in Tanzania and needs to be taken into consideration because
people may hesitate to invest in proposed water lifting and irrigation technologies.

- We have to improve water use technologies e.g. in Kilosa. We are aiming at transferring
knowledge obtained in other ILSSI sites e.g. Ethiopia with regards to irrigation scheduling and
irrigated fodder (see FtF factsheet on irrigated fodder)

- Recent data on soil is available in the government ministry, consult and incorporate this in the

modeling

Questions:

- Do you use gravity-fed water in irrigation? It depends on the site and the suitability for gravity
fed irrigation. In the Tanzania case once water is lifted it is distributed gravitationally

- Is there surface water use? Yes all sites in Tanzania use surface water, in other ILSSI sites in
Ghana and Ethiopia it is a combination of both

- This is an eye opener to the government especially now in dealing with conflicts over fodder
access? Are there any water saving technologies?
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What irrigation is used for fodder, is it drip irrigation? It is a combination of pump irrigation and
gravitational river diversion. We plan to help them purchase more pumps as irrigated fodder
produces more than double the yield of rain fed fodder farming.

What led to higher yields of the irrigated fodder by the project compared to yields of irrigated
fodder outside the project? Cost Benefit Ratio (CBR) varies among farmers because of different
practices.

How much acreage did you consider in the household surveys? The maximum plot size is five

acres.
What is the household sample size and what do you mean by women empowerment? Our
sample size is 451 households, women empowerment includes five domains: decision-
making in production, access to productive resources, control over use of income, community
leadership and time allocation.

Out of 451 households how many are beneficiaries of the project? We have two villages,
Mkindo and Rudewa which both have about 48 farmers.

What are the disadvantages of irrigation? We just started last year in Tanzania, we are still
collecting data and we will identify the constraints potential mitigations.

What is the size of the watershed in Kilosa? We estimate it to be 1,500 ha but yet to confirm.
All our primary data is from project partners and secondary data is from the Food and
Agriculture Organization of the United Nations (FAO).

By applying nitrogen on the farms, what are the effects of water quality? When you apply the
right amount of fertilizer at the right time, it is not such a big challenge, especially in sub-
Saharan Africa where fertilizer is applied on low scale.

How do we communicate feedback on findings to farmers? These results are not strongly
validated as we are thinking of how to share the Cost Benefit Ratio (CBR), but we work very
closely with farmers and organize workshops to present translated results in local languages.
Why is the slide on soil uniform? We got our data from FAO.

Why did you use SWAT model analysis? It is a state-of-the-art model; it is well validated and
used internationally.

How did the model calculate such low figures, considering traditional farming of rice yields 2-4
tons/ha and this model shows irrigated yield is 4-5 tons/yield? This is an ex ante analysis, we
appreciate your observation and we will improve with locally available data on yields, soils
etc. to make sure results are relevant.

What is the contribution and impact of fertilizer in the SRI? The way water is managed
determines the yield. Increased use of fertilizer improves the yield.

What variable contributed to the water lifting technology? Did you consider some assumptions
in your probabilities? From our field experience labour is one of the factors as water lifting
technologies are labour intensive; we assume there is market for the produce.

4.4 Group work

44.1

Group work assignment: prioritization of constraints

Workshop participants were divided at random into 4 groups of around 5-6 individuals. A member of
the ILSSI project research team was assigned to each group. Each group was provided with a flipchart
and paper, colored cards, pens and guidance on the group work process.

All four groups were then given forty minutes in which they were asked to:

Consider from their knowledge and experience what they believe to be the key constraints to
small-scale irrigation in Tanzania.

Review the list of provisional constraints identified by the ILSSI project and see where the
synergies/differences/gaps are (referring to the list of identified constraints on page 4 of project
overview document if required)

Discuss as a group and prioritize these constraints (based primarily on national considerations).
Suggested criteria for prioritization include (but are not limited to) those with the:
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» biggest positive development impact
» least negative environmental impact
» biggest potential for scaling up
» greatest opportunities to result in improved productivity and incomes
«  Aim for group consensus on the top ten constraints (representing the most appropriate synergy
of constraints from a) participant's experience and knowledge, and b) those already identified
by the ILSSI project.
*  Write the group’s top 10 constraints on colour cards (individually) and stick them to the flip chart
paper in two groups of five:
a) top priority
b) very important but secondary priority
* Choose a representative to present these findings back to all workshop participants in plenary.

The group work sparked energized discussions about what the key constraints to adoption of small-
scale irrigation in Tanzania are, as group members made the case for constraints they felt should be in
the top ten and subsequently in the top priority five, based on their expertise, experience and
knowledge.

4.4.2 Results of group work
Group 1

Group 1 chose to focus only on agreeing on the top priority 6 constraints.

Top Priority

— Climate change

— Tenure arrangements

— Finance modalities

— Capacity development

— Policy constraints

— Good extension and knowledge support

Group 2
Top Priority

— High initial costs of irrigation inputs
— Water availability and quality

— Accessibility to market is limited

— Inadequate knowledge

— Land tenure

Second Priority

— Source of energy
— Legislative requirements

Group 3
Top Priority:
Gender_was identified as cross cutting in the following priorities:

— Climate and rain variability

— Agricultural Financing (credit, insurance)

— Access to inputs (e.g. seeds, fertilizer and low genetic potential for livestock) and land tenure
— Access to markets for selling produces

— lrrigation infrastructure and policies

Second Priority:
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— Poor extension services (e.g. Irrigation and crop calendar knowledge)
— Mechanization

— Labour related to irrigation

—  Cultural and social practices

— Operational costs

Group 4

Group 4 chose to focus only on agreeing on the top priority 6 constraints.

Top Priority

— Weak enforcement of regulation on water use

— Lack of awareness on irrigation technologies

— Use of non-appropriate data

— Inadequate attention on environmental issues

— Fodder technology (targets specific production systems)
— Land tenure and gender policy

Group 1 and 3 brainstormed on how the identified constraints could be turned into opportunities:

1)
2)
3)
4)
5)
6)
7

8)

Climate change agenda provides a springboard to motivate water management for irrigation as well
as potential investments

Policy (land, water tenure) water custodians gives opportunity for integration policies/development
agenda

Land and ground water potential for irrigation

Food insecurity when moving from food crops to cash crops (e.g. male vs female irrigators)
Climate-smart agricultural technologies e.g. agroforestry

Link farmers to agro-dealers, existing local financial village banks (VICOBA), contract farming and
improving infrastructure

Capacity in the country: more research on improved seeds and breeds according to the agro-
ecological zones

Kitchen gardens to empower women to build upon existing projects related to empowerment

Consensus-based consolidated list of top priority constraints

After a representative from each of the four groups presented the group's findings (detailed above) to
all workshop participants, the facilitator and one of the participants clustered the cards detailing the
priority constraints from each group. The facilitator then led the group in consolidating the constraints.
This was done by recognizing duplication, or constraints that were very similar, and thereby reducing
the total number of top priority constraints to the categories detailed below.

The following constraints were identified as cross-cutting:

e Access to inputs e.qg. fertilizer, labour, fuel
e Gender i.e. inter and intra-household activities for irrigation

Capacity development and capacity development + irrigation expertise

e First degree hydrology graduates are too few

e Poor knowledge of farmers on irrigation technologies

e Land tenure and gender limits adoption in some technology i.e. fodder production
e [rrigation and crop calendar—optimizing cropping period and water needed

e Poor extension services due to a gap in knowledge and skills

e Lack of access to knowledge and information by irrigation technicians

Finance modalities and access to electricity, solar and wind

e Community organized finance and micro-credit schemes

e High initial costs of irrigation inputs e.g. drilling, land acquisition and pumps
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7.
8.
9.

e Operational costs for repair and maintenance of pumps and scarcity of spare parts

e Labour demanding e.g. maintenance of canals, farrow, rain harvesting structures

o Affordability and availability of machinery to mechanize irrigation. e.g. pumps are difficult to
use

e Agricultural financing e.g. credit, saving and insurance

Policy constraints and market value chains

e Market functions of irrigation value chains

¢ Irrigation infrastructure and policies, e.g. by-laws for water abstraction and schemes are not
finalized

e Legislative requirements

e Land tenure is a disincentive to invest

e Farmers should form associations to market their produce

e There is limited accessibility to markets due to poor infrastructure

Climate change/water and temperature variability

o Water availability and quality

o Extreme events i.e. drought and flooding

Competing water uses (with other sectors)

o Weak enforcement of regulation on water use/regulations and inadequate staffing

For integrated irrigation gabion and nutrient efficiency, the soil needs micro and macro

nutrients e.g. in SRI

Cultural and social practices related to stereotyping crops e.g. fodder, rice

Fodder technology is targeted to specific systems, either intensive or extensive system

Low genetic potential for livestock

10. Source of energy for water lifting and irrigation

Other notes related to project:

e The project should plan to scale-up to other areas

e Project should align with the national policy

¢ Ground water potential needs to be assessed

e Use of non-appropriate data as with IDSS (data sources)

e |nadequate attention to environmental issues in the project

5 Significance of the workshop

The stakeholder workshop in Dar es Salaam succeeded in bringing key national stakeholders together
to; a) share research and experiences on small-scale irrigation and irrigated fodder interventions in
Tanzania, b) foster dialogue, networking and enhance partnerships, and c) to collaboratively prioritize
the key constraints to successful and productive small-scale irrigation and irrigated fodder interventions
in Tanzania that the Integrated Decision Support System can help to address. The shortlist of

constraints identified, discussed and prioritized represents participant consensus (based on local and

national knowledge, experience and expertise) on those most appropriate for the next phase of work
with the IDSS, with a view to out-scaling small scale irrigation for transformative livelihood benefits in

rural communities in Tanzania.
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6 Annex 1: Workshop participant list

Innovation Lab for Small Scale Irrigation

Name Job title Organization Contact
1. Amy Mchelle Ag. Assistant National Irrigation amylabaa@gmail.com,
Director- Commission amymchelle@yahoo.co.uk
Research 0714080244
2. Praxeda Paul Basin Water Wami/Ruvu Basin- Praxeda.paul@maiji.qo.tz
Kalugendo Officer Ministry of water
3. Jackson Nicholaus | District Morogoro district jmasakia@yahoo.com,
Masakia Irrigation masakiajackson@gmail.com
Engineer- 0785 395 370, 0762 855 469
Morogoro
4. Beverly Mcintyre USAID/IWMI b.mcintyre @cgiar.org/bmcintyre
@usaid.gov
5. Tatu Mnimbo Researcher Sokoine University Maureen3mnimbo@gmail.com
of Agriculture
0764 381371
6. Lucia Chacha Principal Ministry of Gaticha2006 @yahoo.com
Livestock Agriculture,
Officer Livestock and 0752 157651
Fisheries
7. Mbogo Futakamba | Permanent Ministry of Water 0767 361574
Secretary and Irrigation
Mfutakamba27@yahoo.com
8. Imani Nzobonaliba | Senior National Irrigation Naliba2002@yahoo.com
Engineer Commission-
Morogoro zone 0757951977, 0713789365
9. Martha Swamila Natural ICRAF m.swamila@caqgiar.org
Resource
Economist 0713067774
10. Angello Mwilawa Pasture and Tanzania Livestock | ajmwilawa@yahoo.com
Range Scientist | Research Institute
0787892240
11. Filbert Bartazar professor Sokoine University Rwehumbizaf2002 @gmail.com
Rwehumbiza
0784931818, 0789057419
12. Mateete Bekunda Chief Scientist | Africa Rising-ESA m.bekunda@cagiar.org

project

0682059802
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13. Frederick Kahimba | Associate Sokoine University kahimbafcs@yahoo.com
Professor of Agriculture
0765173400
14. Lyamongo Environmental | Wami/Ruvu Basin tlamomongo@gmail.com
Tumanini Officer
Lukanazya
15. John Lwehabura SIIL East Africa | CIAT j.lwehabura@cqgiar.org

Coordinator

0675449518
16. Humuri Haymale Irrigation Nelson Mandela haymaleh@nm-aist.ac.tz
Engineering African Institute of
Science and 0782222136
Technology
17. Christopher Lecturer Sokoine University Chris_magomba@yahoo.com
Godlove Magomba of Agriculture
0788709709
18. Rachel Zakayo Research Gro-Future rachelzaka@gmail.com
Assistant
0785340880
19. Petra Schmitter Agricultural IWMI +251929037487
Water
Management p.schmitta@cgiar.org
Researcher
20. Ben Lukuyu Scientist ILRI-Uganda +254722820758
b.lukuyu@cgiar.org
21. Yihun Dile Scientist Texas A&M yihundile@tamu.edu
22. Jennie Barron IWMI j.barron@cgiar.org
+94776631632
23. Mercy Becon Communicatio | ILRI Tanzania m.becon@cgiar.org
n specialist
0776000036
24. Tsehay Gashaw Knowledge ILRI Ethiopia t.gashaw@cqiar.org
Sharing and
Web
Communicatio
n specialist
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Annex 2: Workshop Agenda

Time Duration Activity Lead person
8.30 - Registration
9.00
9.00 - | 10 mins Welcome - recognize External Advisory Committee member for | ILRI Head of Office (Tanzania)
9.10 Tanzania and government officials Permanent Secretary Mbogo
Opening Comments Futakamba
9.10 - | 20mins Participant introductions and icebreaker exercise Facilitator
9.30
9.30 - | 15mins Presentation: Overview of the ILSSI project: objectives, partners and | Dr. Neville P Clarke,
9.45 activities - 10 mins ; Q&A — 5 mins Texas A & M University
9.45 — | 15mins Presentation: Field level pilot interventions in small-scale irrigation | Dr. Petra Schmitter, IWMI
10:00 and agricultural water management (SSI/AWM) - 10 mins; Q&A — 5
mins
10:00 - | 15 mins Presentation: Field level pilot irrigated fodder and integrating | Dr. Ben Lukuyu, ILRI
10.15 livestock — 10 mins; Q&A - 5 mins
10.15 - | 15 mins Presentation: Household level surveys on impacts from SSI/AWM | Dr.  Christopher Godlove
10.30 (including gender and nutrition) — 10 mins; Q&A — 5 mins Magomba SUA representing
IFPRI
10:30 - | 30 mins Group photo followed by tea/coffee break
11:00
11:00 - | 20 mins Presentation: Overview of Integrated Decision Support System | Dr. Yihun Dile,
11:20 (IDSS) -15 mins; Q&A - 5 mins Texas A & M University
11:20 - | 30 mins Presentation: Candidate constraints from research experience and a | Dr. Yihun Dile,
11:50 preview of the constraints analysis methods - 20 mins; Q&A — 10 | Texas A & M University
mins
11:50 - | 40 mins Group work on preliminary constraints identified Facilitator
12:30
Participants divided into 4- 5 groups (depending on total number of participants), supplied with
flipcharts, pens and cards in various colours
12:30 - | 1 hour Lunch
1:30
1:30 - |15 Welcome back, review, icebreaker Facilitator
1:45
145 - | 60 mins Group Work Facilitator
2:45 Prioritization of constraints to adoption (nationally) of small scale
irrigation interventions studied in Tanzania, for further analysis.
2:45 - | 30 mins Group representatives present back to plenary Group reps / facilitator
3:15
3:15 - | 30mins Consolidate list of prioritized constraints, summarize group work | Facilitator /
3.45 outputs and describe how these will be used for the next steps of the | Dr. Yihun Dile, Texas A & M
project University
3145 — | 25 mins Coffee break
4:10
4:25 15 Next Steps Dr. Neville Clarke,
Texas A & M University
4:25 - | 30 mins Closing remarks Permanent Secretary Mbogo
4:45 Futakamba

Wrap up

Facilitator and Neville Clarke

ILSSI Stakeholder Consultation Report, Tanzania, 2016: Page 12




8 Annex 3: Presentation slides

Presentation 1: Introduction to Feed the Future Innovation Lab for Small-scale Irrigation

FEEDiIFUTURE

Fead the Future
Innovation Lab for Small Scale irngation

Tanzania Stakeholdars Meating
July 26, 2016

1. Messemsh hermm Lascher WWLE Stagaingl Lmates
ot Wemer Nertayemant brwttute | )

DS o G @iumess == ™ IR g &

FEEDiFUTURE

ILSSIIN BRIEF

K551 » g coaperathe repeeren aroyect
mning & ncrvare food armduction,
Imarove rutritian, ratect the stvinonnest
200 GECHETY taan dennitpnet
Thvough iepesvid oocass 8 Amipatiae
techroing'er Sor smalbalder farmens, wive
promativg, tousd! on fesesTch eadence, &
Aalogue ancny siskebdider cantmunties

and pakicy madivy
Smt romc ety |
BUSAD o Rl B == M WG S

FEEDiFUTUR

FEEDIFUTURE

OVERALL PROJECT SCHEDULE

w1 mia 1o yore mr 1o

e . . 7 %
R ialand o - O

LT — —9

=4

FEED:FUTURE

OBJECTIVES OF STAKEHOLDER WORKSHOP

SIUSAID yine AT @rirsese

« Continue the stakeholder dialogue from inception to
results and application

* Review current status of ILSS! in Tanzania

+ Seek advice on constraints and gaps limiting
adoption

BusaD yive Gl Proves == nu!m‘_ e &

FEEDIFUTURE

KEY QUESTIONS

How much water (and land) avahiable for krigation?

How many #: /h hol it ?

How sustainable is it (now and in the futere)?

What are the bottlenacks and opportemities (technclogies,
social/cuftural; economics)? Labor, population growth, water quality
(salinity, fecad, envichmont)

* What arothe of intorvantions | , storage,
conveyance, use)?
*  What difference will it make in income, nutrition and for women?
+ What changes in policy, practice and in y locat,
regiansd, sstional]?
BUSAID e AR @i fem= " ARG &
Partners
SusAaiD
RO AL -
AEBEANC " . .."‘ -
e i B
LRI W= Feed the Future
Innovation Lab for
B, ',w_'.m Small-Scale
Irrigation
S S (D e
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FEEDIFUTURE

F Asante sana!

* Assess recent innovations in 551
Stakeholder engagement (iterative)
National partners for field research
Detailed experimental design

Ex ante assessment of consequences
Environmental assessment

Field studies

Ex post assessment and scaling out
Constraints analysis and mitigation
Training

‘:m Ay A @ ! — "1 ‘ &

FEEDIFUTURE

COMPONENTS OF PROJECT

- Ongoing Stakeholder Engagement

of natural meo

= Finld Stucins
- Houschold Surveys
- Integratod Mocaling

SUSAID iy Nl @rov= fi= mlms - &
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Presentation 2: Field level pilot interventions in small-scale irrigation and agricultural water

management (SSI/AWM)

FEEDiFUTURE

Fleld level pilot interventions in small-scale irrigation and
agricultural wates management

Putrn Schentier (T Procterrsd Kabente wred St Tiawbu |BOW)
Sabshotdnr mwtanap 10 by 1o

?9
8
(o

MAIN ACTIVITIES
+ Motorized water Ifting devices
(patrof pump)
+ Cender (forak & mak sigators)
« lerigation mansgement
(Farmens pracice, sod mostung Saned
CWR {ET). Drp & conservation
agricdtune - NCAT)
+ Crops
(wageiabive & locde)
+ Mutrition (packel gardens)|
+ Cradit constraints and
(survey & nfervows. revohing fund)

Al W =——tWMIILRl == @urie @O numanio \tLr

NATIONAL PARTNERS
+ Sokone Unnwisty of Agrcultuse {Project lead. Pl Fradedck Kaeisbng
+ Pref. Henry Mahoo (Gender specialist)
o Pref. Sze Turbo (Preciasion sgnculies)
+ Nr Stansiaus Tesengia [mga ]
L Poulﬂmnllmnen¢M|
= ©8.Ec sudents 2018

+ e Wi foca o at vilage level

NG M == IRl g = Gurcime @ W55

SITES OQF ACTIVITIES
@

—t

) e [

@usap | &

SMALL MOTORIZED PUMP IRRIGATION

FocOSacrafsh) | Esgelant Make
Cost Labor 327000 223000
y « Parsctipancry cost

Seed ) 22,500 7500 anaiysa of sall
Pesticide 5,000 0 MOEAZRY PULes
Fertiler 1300 55000 ., cupmvaton of epg plants
Foel irigation) 150,000 50000 I proftabie

Income  Yiwld 900 000 soapno

Prodn 3000 234 300

Ditficult 1o grow vegetables during the wet season due 10 Increased srop
pets, discases and water logging

peian | WMEILRI o =:.... Qoo @) s ARNAY

CREDIT FOR SMALL FARMER GROUPS

* 2 Faml groups persie = 4 groups

. E-xnwwphcw deckiad on they own business’ model:
Ukombazi ano Uchumi group in Rudéewa 5000 Tehs for group
MRMDers (Of heas depend on Lsage) and betweon 5,000 5 10,000
Tahs for nan-groeup membens
Youth group 1 Rudewa: 90 not reet out
Masndeleo and Tushitamane group 0 Munco: 5,000 Tshe per day
$oc mambers ana 20,000 Tahs for non-members.

«  Each person pays for ther awn fuel

+ Bylaws are baing developed on paces. pump usage ana maktanante

Farmers ere wed 10 slmdlar bosiness mededs in their Vidage {Community Seskos,
WICOBAS), The challerge is sbout proper manapenest of funds and wwsilsibty of

people willng 1o fere ther pumps,
Rgis = W"R"_‘_‘ == Poreimn, () s QNKI NG

POCKET GARDENS TO IMPROVE
NUTRITION

30 Femun tarmers irsined on

cona¥uztion and management

Crop: Chingss vagatanis

+ Imgation: 20- 40 Mters per weeh

+ Yiehd: One bag ghes & W0IN groas
bensfits of § 26.30 per season

=> Farmers are enfhumastic and

Ncrease the NUMDRS of pocket gardens

on ther own

-

Fencing of Bvesteck (o.g. Chickan|

DRIP IRRIGATION SYSTEM FOR
YOUTH GROUPS

< Improving imigation waler productiaty
of the irgated vegetabies

« Dyip compared 1o furrow and crop
Waler requTement schames

Sedimentazon and clogging of the systemas
waber is parnped dicectly feom the river with
100 muck undimests

gl = WM ILRI o
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FACTORS INFLUENCING ADOPTION
Farm/farmer related factors:

O Perception of farmers regarding the potential of technology in
Increasing crop yield,

O Farmer's choice of crop with high water productivity and
returns per drop,

O Gender of a decision maker In the household,

O Education

O Secured land tenure,

............

Al M === IRy = oz, e

FACTORS INFLUENCING ADOPTION OF
WATER USE TECHNOLOGIES
o
O Low initial capital investment
O Less labaur requirement
O Locational suitability
Q Simplicity of technical and design reguiremant.

Institutional factors

O Availability of credit to farmers,
3 Extension services and

0 Technical support.

At i = W LRI g = Qoo (@) nmiss AL

KEY RECOMMENDATIONS

+ Farmers shoudd recesve adequats raning on how 10 operale, repisr and
mamain the Waner [fing and water use technokgies

+ Cevelop and proacively enforce polcies. reguistons and tre-lmws to protect
wite( Use slruchures

v Fanmens sust e Rocas % cradl 1Moned o Ber condlons.
» The local povemment must devtee strategic means of avalng Snancat
rescurces 10 in imvest In waler Iifing and water use fechnologies
Sreng gthe local waler 9o such as 'WUAs B
Imporiant for sustainabie up-scaling of WUT.

NE M ==iIRl g = Qoo @ mmess Wan

FEEDIFUTURE

U.S. GOVERNMENT PARTNERS

US’AIQ ".".':’ ol e

-
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Presentation 3: Innovation Laboratory for Small Scale Irrigation: ILRI

FEEDIFUTURE FEEDIFUTURE

MAIN ACTIVITIES

Innovation Laboratory for

Small Scale Irrigation: ILRI = TeElonien et tovier €0 How

+ Testing of annual and Petonntal grasses and
legumes for yield and fodder quality under different

Stakeholders Meeting management
Dar es Salaam, Tanzania. - Fodder market studies for demand, price — quality
July 26 2016 relationships and value chain characteristics
» Ex-ante assessments 1o peedict impact of fodder
interventions

Ben Lukuyu. immacutate Omondt. Angeiio Mwilawa and Michael Blummei

BUSAID v ALE @remnse foe ™ LR S SUSAID i At @remnse fome ™WH RIS
FEEDIFUTURE FEEDIFUTURE
ILRIACTIVITIES TO DATE PARTNERS ﬁ
+ Stakeholder engagements tar:\m Livestock R.;eam rxamteérﬁ«e;):‘l M%’,
. + Aregional agricultural research institute a
Community engagement nlsipa) s
+ Rapid diagnosis — Feed resource assessments « Partner with ILR| for implementation of ILSSI's irrigated
(FEAST) fodder activities
. « Provide training to farmers and extension workers in the
Field Level Pilot interventions aosd of fodder aatabishnmait e
« Preliminary Economic BCR and ex ante utilization
assessments + Pariner with ILRI on fodder market studies
SUSAID i AT @ Po== ™ LRI Q. @UIAD vy RIM @ == "2 I} Qe
FEEDIFUTURE FEEDIFUTURE
SITES
Fodder tnial actiwties were
conducted in
FIELD LEVEL PILOT INTERVENTIONS * Morogoro region
IN SMALL SCALE: FODDER * Mvomero district.
- Mkindo village
CULTIVATION « Kilosa district, Rudewa
« Manyara region
. E i distri : hmnmz&hwdwuuuﬁn
Mawemaire and
Gichameda
SUSAID \nen NGk, @ o= e IR Q. SUSAID o Ak, @ uuomee == ™8 LRI g.
FEEDI:FUTURE FEEDIFUTURE
MAIN ACTIVITIES FODDER TRIAL FARMERS
Villages Trial Parficipafiing formers
« Testing irmgated fodderfforage cultivation to: farms | Men | Women | Total
« Improve on farm meat and mik production for Rudewa-Mbuyuni 3 2 9 21
improved nutrition and income Mkinde 2 6 4 8
: Eg::: fodediorage prodcion. undier Irigations Mawemairo & Matula 4 7 A 11
. m fodder/forage cultivation to support Gichemeda 2
ification, intensification and sustainability —

SUSAID o AL @ Pe==- ™0 IRl B
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,FEEDIFUTURE

EARLY FINDINGS AND LESSONS

« There is an abundance of natural pastures for feeding
ruminants in the wel season for 2-3 months followed by
savere pasture shortages in the dry season.

- Apsence of planted forages to supplement feeding In the
dry season especially with irrigation

* Knowledge gaps on proper forage production, feed
conservation, storage, processing and ulilization of
livestock feeds.

= USAID o AT, e - . ww LRI @

FEEDIFUTURE

- FEEDIFUTURE

"ARMER TRAINING e

N

+ Conducted farmer trainings on: see

» The importance of establishing irrigated foeage and Napier Mean Yield  Yield range {Kg 0 Leaf: Stem
its implication on alleviating feed shortages accession (Kg DM/ha) DM/ha| ratlo
+ Forage production, management, harvesting, ILRI 14984 62 68 06 09
conservation and or starage, processing and %
ulilization. iLRi 16803 6.3 67 04 0.7
The training was conducted by subject matter specialist ILRY 16835 113 10-12 10 04
form TALIRS, ILR| and extension service, A total of 57 were LRI 16837 148 18-17 11 0.7
trained ahead of implementing the intervention.
Kakamega 2 166 1419 13 06
iR Overall 12.1 6-19 43 0.6
SUSAID iy MEIE @ f== " IR g = S
:USAID Sy AGL, 80 e . waw LRI i)

Pabie ) A Mol vor onen ¢t R e
o (LA filantng vt e Rt (119 s Sl
Ay

,FEEDIFUTURE i Qrnpe { Evale )
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FEEDIFUTURE

PRELIMINARY FINDINGS: FODDER MARKETING

Avadability {Months) Cont {Tuh|
Foddar type Vet
Wt zeason  Dry ssasen Ui Seneon u’-,n
Nl Qrass - Asg, Sest
mitum et Doe. Mt pese  som 20005
m“’w Jas.Fab Ma  AprMay  Sa 3000 4000
Rce sraw Ficw Dac e tacvmt) Loy 3 00m
Eean haums July. Ozt (4t harvest) Loy 820 020 .
" Pchg W00 400
Dry maize stover Avp. Seat. Oct (a1 harvest) Mot 8000
Mar. Ao WO TOL0R
Nagier
eesnscon B 1., e ws asw smo
SUSAD ivar MGl @ueaviee o= e IR g

FEEDIFUTURE

Farm level Cost-Benefit Analysis of Irrigated
Forage Options
A case of farm households in Lemo, Ethiopia

=
(=/USAID
i B == (LRI, = @ ) s AR
FEEDIFUTURE FEEDIFUTURE
FODDER MARKETS STUDY APPROACH
Design
« To cevelop 8 systemalic undernstanding of odder markels ang meacticns « Conducted at farm level

BM0ng vanous players along the fodder vakue chan
= The analysis evaluated three farmer categories (Irrigation

o= / 2.4 \ options):
4 _, '] * Imgated forage option
- a « Non-forage Irrigation option (current dominant use of
p irrigation}
u + The current dominant rain-fed production option
, S USAID

GUSAID vy AL @ mimves ! p— LR @ - \f‘:‘;_ ==_IWMI LRI = ‘:: ot () I AR
FEEDIFUTURE FEEDIFUTURE
MAP OF TANZANIA SHOWING SITES OF THE STUDY - STUDY APPROACH

* Data was colected from farmers households
v PRrBapaing I IMged foage NS (12 farmens - Ngated farege)

+ not partdpating in amgaed foader als bul using imgaton (15 frmers
Non-project irgation tanversiument dominant use of imgason|

+ ot using Imgabon (18 farmmers - prachcing pure rain.fed amming |
* Acensus of all engated forage farm househoids (12)
« A Systematic randgom sample drawn for 30 control households
+ Tatal sampla sze = 40 farm hausehaokis
=
& USAID

Leiniy | M LRI == o, @ mmss AR W




FEEDIFUTURE FEEDIFUTURE

STUDY APPROACH - RESULTS
2
+  Small sample size msts the abdlity to make statistical iMerancas, = =350
congequently, a casa sludy approach _/.__.//f -k _amgma s
+ Due to astimation challenges, soma costs and benefits were g - S e LN _Wes. prege
assumed to cul across all farmers! farmer categories. This Include: 0s /-=-f-""_' :':".::;*"""
+ Cost ot froa grazng bnd LR et

1 234930778 210122323341
+  Value of water used for imigation Souseholds

+  foccs 00 B vaue of £10ps profuced Do iigaton nslead Tipare 1 indredusl Mousshotds’ Seenflt cont retios

= ~
& USAID g :
:M-' _- M“IIRI.‘_ - 0.. ...... . .,,,,.w,,, ARTLy e = e - 35— g el o
FEED!EUTURE FEEDIFUTURE
STUDY APPROACH U.S. GOVERNMENT PARTNERS
-
Analysis -/ ;* uspa  OPIC
US Al WL oM ﬁ K

+ Estimated mean costs, benefits and investment values

) \
« Estimated mean benelit cost ratios (BCR) for the three ____, ") .
farmer categories

"
@usmo

S WMHIR) @ s AN

FEEDIFUTURE

PRELIMINARY FINDINGS
o Nan-rrigating fsmess (rainfed)
+ nowred no costs of Nvesting in imgaton pumps
: rarion o1 FEEDIFUTURE
*  Imgated foodar fanmees

+  mowrred comparativety highet costs labor costs, parsculvly on Svesioch
v crops (spend comparatiesty more (0% of ol costs| on lator
comganad 1o the other two farmes calegories )

lowar pared 10 Nan-pedy Qating farmens
4 Haa the lowes! mean BCR ~ due to high Sbour expendiure
(2 USAID
e = l.wm|lR|+:_. .‘:',’,.,. . O—uwn: \fn
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Presentation 4: Small-Scale Irrigation Technologies and Agricultural Water Management

Practices

FEEDIFUTURE

SMALL-SCALE IRRIGATION
TECHNOLOGIES AND AGRICULTURAL
WATER MANAGEMENT PRACTICES

Analyzing nutribion, health and gender outcomeas
(Intemational Food Policy Research Instilule)
Presented by Christophes Magemba
Sokoine Univarsity of Agriculture {SUA)

Tanarss

@ usaID
A W= WM LRI s | @i () mesmua YL

FEEDIFUTURE

IFPRI'S ACTIVITIES

Analyzing the impacts, tradeofls, and synargles of small-scake

irngation lechnalogies on health, nulritice, rural ivelhcods, and

women's empowermant

+ Baselne data colection from the 2 ILSS] infervenbon vilages and

12 contral wilages
+ Topics of the survey Include:
o Crop & Westock nputs, production and practices
o Household and women's dietary diversity
o Chilg haaith. diet, feeding and anthropometry
o Housahold shocks, assats, credit

P Women's Empowerment in Agricuture Index (WEAT)
S usaD

FEEDIFUTURE

SITES OF ACTIVITIES

14 villages in Kilosa and
Mvomare distncts, 2 of
which were ILSSI
intervention vilages

Parind: June 24* — July
117 2015 (covering 1
year)

451 households

e e I e S L P S —

Lo
Zusaip

o = mlLRI* B e
FEEDIFUTURE

0 FIE TE) aas klk'u Ux

EARLY FINDINGS

IRRIGATEDCRORS

Irrigation mainly
for the production =
of tomato, rice,
maize, .
watermelon, 4
spinach, and
beans. i

(Z)uUsAID L T T S TR

— .
A M= ILRI == @orcee (@ meimoms VoU 4%

FEEDIFUTURE

EARLY FINDINGS BOURCE OF IRRICATION WATER

River and
groundwater

are the main .
sources of

irrigation g
water in the "
project area,

(S UsAaID B e

v o s

Ngaa M == LR g s Srcccmer (@t SRYAYY
FEEDIFUTURE

wnre st S e

EARLY FINDINGS

FRIOATIONAPPU CATICHMETHCCE

Buckets, hose,
and water
cans are the o
main water g
application d
methods,

followed by -4
flooding

.. =
L .

A
7 b - -

o = ——

(= /USAID feen e ekt St
A M == LRI s @i g e 9% 0

FEEDIFUTURE

EARLY FINDINGS

Irrigation water

Is largely -
extracted using
buckets. 1in3 E,,
irrigators use

motor pumps
while 1in 10 use

hand pumps.
s,
(Z)UsaID

A, W = W LRI g = e @ e e ARYLNE,

FEEDIFUTURE

MAJOR CORSTRAINTS DURING DRY SEASON AGRICULTURE

-

* Insect damage

* Insufficient =

water
*  Plant disease .
*  Animal damage . I

@U”'D AP st s bt devery Tvesy deemd teveps (b

Nl W === LRI g = foremee., @ niesme VCm



FEEDIFUTURE

HOUSEHOLD FOOD SECURITY IN TANZANIA

N = I IR = oo @) mermee \SSUAE

FEEDIFUTURE

DATA ON WOMEN'S EMPOWERMENT IN
AGRICULTURE INDEX
. h"‘-m‘mw wmy m| ":?:‘1‘ A*"‘;!' FIVE DOMANT OF EMPOWTE M KT
* The WEAI measures women's  teees
ampawerment gcross §

{SDE) shovan on the right &s
wall 5 & Gendar Parity Index

* WEA is on a scale from zero to
ona, with higher values =
grealer empowerment

* ILSS! is using & modified WEAI
to inciude more details on
rigation

Bowsrn A st ¢ (1NN

FEEDIFUTURE

LY FINQING
Impmmve anw a ight edge over non-rrigators In WEA! szores, which suggests
that irrigation = not contributing much to women's emgowerment in Tanzania
INTIAL RESULTS OF WOMEN WP OWESMEN TN ADRCULTURE NCEX (WEA)

*  Ceoup marbenbp

»  Cresit accen

*  Loswetme
Seeatingin publc

*  Autancmyin praduction

P
=/ Usaip
NGl W == Ry = yoreiee @) v \Mn)

FEEDIFUTURE

DECISION MAKING ON IRRIGATION IN TANZANIA

W) Reapocm: Taraave
Haw wach inpat 40 you bawe n
Hhow wach wpak et pont b dechakns o e vse of knione
Washbag sechiannt oot prewae) fove.
Mwam NTEMRO G WG 100 ITGM R SN OV
hmq coaptaring  fwrnkyg
et "~ " -~
O ks vy e
e " ns s 158
A i v Anchiern N ns s o
WAL R el AN A - n LY o
Cm-um W s s ad
100% o N s
A i == = AWM LRI g, e oo @) o AW,

FEEDiFUTURE

GENDER-IRRIGATION TECHNICAL
WORKSHOP SERIES

= Ghven cowniy a¥iits 13 S0 U KTIGENON S ChYRte restinoe. IOy, food
I3 2uriSoral MECATTY INGOTIAN KT PLIAR ALIR ATOME FUras #Geal 200N 10
g

. Thisw e o WS ANV ane naonad partters it
< Eorsa (Veach 9-1 00 ain Minksy of Agrcaiom aad Nanew Rasssces
. m-wtxvammmwwom
+ Thezacis (A 2021w 3 Univany hr

Pokcy Anstyun o Coodreion SAPAC|

* Traiving and gercer Yurrg ooy 7
Perariatonn and cane stads fon govermert, NGOa resaarchers, and doecn
WArrg eaaces leamad oo poaaing pender squatly e mgason

(Z,USAID

&/ 2210

L L )

NETa W=t LRl g == Qoo (@ inimrgs AN

FEEDIFUTURE

CONSTRAINTS TO WOMEN'S
IRRIGATION ADOPTION

mmumﬂ-«
T-ﬁmuhpn aummmwh grefnincces (s g nmbﬁy

. unmssmmmruwwmm »otoumw
grouge where 1o Is dsseminaned, eic)

o Lack of eeans 10 a0d conrol ower suants Tegutied for adopbion (e g land)

+ Exchmion iom dccess to and decision making over collactive wirler
resources (e 9 IMgaon canals)

v L scuns to crpdt

S usaiD

NG M == IR| g = Qo @ N80

OPPORTUNITIES TO PROMOTE GENDER
EQUALITY IN IRRIGATION

Hay Oppormunties identfed:

v Growt posentad for o e 13 tetet addens
WOt reads ad prefersrces

& Devalap ea 43030 1RGSR 10 S5 NELONGN SFactively smactes b rase
wret wooen

& Fariate acoass 4 COmit o0 Kgply 00 Se0d Bkie. PG francial Senscy
BRTINg for ASmen Bl Tan, BINNG JISCEN 1 MAtage 353 shae M

* SeEport WerW § BATICEALON N CRCMIN-TEAING F Groese [targex )

o Targerng woreen Wb g0eites 355e05 180 HE BF) 0r a8tuiaging et
NP0 Of prORKENS

v ROASERINON OF wormer s work e CONUTEAIOne (g Sene @ Cow, EXsepa)
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FEEDIFUTURE

U.S. GOVERNMENT PARTNERS
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Presentation 5: Overview of Integrated Decision Support System (IDSS)

FEEDIFUTURE

Feed the Future Innovation Lab for Small Scale
Imigation

Qverview of Integrated Decision Support System (IDSS)

Sasbahcider mesting (Protes Hotsl, Der es Seleam |, hiy 28, 2018
Tooomt ARM Temen, Sexzs ABM Univerity

SUSAID \iny AGEL B e MR eres

FEEDIFUTURE

INTEGRATION OF [IDSS
o SWAT moded analyzesthe

- brophyscal tmpaasof

intensfication of the
/ \ interventions at the watersdyxd
sl
- -l n o APEX model andyzes cropping
systenss and to quantify benefits
on crop yields
FARMSIM used to assess
economc & nutntion impacts.
SUSAID ine AL @i P=== "M X g.

Schrnotic of U 55 Golugrathon

FEEDiFUTURE

IDSSANALYSISFOR KILOSA
WATERSHED, TANZANIA

@UsAD vy ARl @i e M08 IR g

FEEDIFUTURE

STUDY SITESIN TANZANIA

' >

FEEDIFUTURE

IDSS ANALYSIS FOR KILOSA: SWAT
INPUTS

\
nexM Do tows Stwars S.‘.l‘.l -
= -

.
_— -
SUSAID i AGT @uaness @ e LRIy

FEEDIFUTURE

BASELINE SCENARIO KILOSA: MAIZE AND

RICE
e LIV |
Hios Maten

Tl 115 1010

Telags

DAP Fortilioor upplication

1 1030
/005 kp'ta) Noow
13 1030
Lt sty imow St ilorr sppieatan, [IRERTS U0 T AT

oS 2%
NOb fartilisg b5 0ot applod for e In the study watirdhad

@USAID v MR @raimise == "™ HRI &

FEEDIFUTURE

SWAT CALIBRATION FOR KILOSA

= Swreamflow data for flow calibration SWAT.
o SWAT was calitested for a nearby wateeshed in the Dakara and
Makata Riva'nuxi_ng satmns i the Warm basin

+4-
b # e \
A - == %L et
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CROF YIELD CALIBRATION
3.0
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FEEDIFUTURE

SCENARIOS
o Alternative scenanio I Nosrfertilized rainfed crops+ imgaad
vegetable crop
s Altarnative scenanio 2 Fertilized rainfed crops = irvigated
vegedable crop

s Alternative scenano 3 System of Rice Intensfication (SR

200 25
.=, 130 - Nardall © Raning days P
=
3 i 1~. 3
3 ! . E

0 --n-..;.-ﬂ-‘z.ﬂ =

M FuD Mat Apr May o W6 Aug Sep Ol Now Det
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IDSSINTEGRATED RESULTS: KILOSA

FEEDIFUTURE

IMPACTS OF SSI AT THE WATERSHED
SCALE
e erestiy 1 e

i
'\‘\" A:\\!‘ﬁ u‘l~ '-\Al\\)\!\. 'u‘u‘ '.'l A t.l’

SUSAID e AL @ Pame UK @
FEED:FUTURE
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CAPACITY BUILDING
Ve B2

i Turearia
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FEEDIFUTURE
NETPRESENT VALUE (NFPV)

Stoplight Chart for Probabilities of NPV Less Than
6,600,000 and Grester Than 16,600,000 TSh

e o
.

-
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-
- -
-
o
-
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CONCLUSIONS

o Theagnicutied Llundin the Kiloss watershed is veey small, which
acoouris 1AGF of the entine watenshod, The aversuge smeal imgition
volume of water was merddy (.14% of the anmued sorvam [ow keaving
the watershed. Implesmertition of irmgtion did not ciuse sgnihicat
reduction on the sverage monthly stream flow,

o Application of fertilizer (50 kgt urea snd 50 Kgha DAP) incresed
the crop yidd subszmtially (e.g, 8K3% {or mazch, Al=o addition of
fertilizer reduoes sl losshy increasing the crop cover

» The lirigation of vegetables use of ferilizer and praction of System of
Rice Intenahcatinn (SR wars the most prafitabie soaanio.
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HIGH REPUTATION OF THE IDSS TOOLS

temorical tends of publshed SWATrel ated pwer rewewe artiche

R ey ——. -

aARasEny
MEREEAR]

Sowece: SVAT Ltenrnire Dotabase a5 of Jam 237 2000 [Web of Knowiecge Crations)
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FEEDJFUTURE

IDSS TOOLS WIDELY APPLIED IN
OTHER PROJECTS

= [DSS model development

o Modats developed over 30 years and widdly used (n USA for
agricultural sexi eovircrmmesgal palicy develogunent.
o Warkiwide application over parst decade

* Past engagementsin Ethiopta

o TWMI aod 5CARDA hydrolegio modeing of Blue Nike and Lake Tana
basns

o Simulation of faning systens with suppon from Gates Foundation
& Growing use in Ethioplan universites

SUSAID v Silh @ueomys == WW IR g .

FEEDIFUTURE

INTEGRATION OF IDSS

o SWAT srd APEX shoew input data
- & Land ee Ty, Soll types, EXxathons. Woolwe, Coop

g TIE

o Hydrologie propertion’ P lEtusdlow rate and KT

H * SWAT ressults (calibrated) are traesfermed to AFEX

o Water quality” Fdge of Niokd st s rueriat Soads
*  APEX results{calibwated) are trandermed to SWAT

- o Crop pacsstears
o APEX outpot i trareferred to FARMSIM
i O Cabbarsind crop ywlde fue (2 yoans warnused ) FAIOASIM

L0 St 11

o Lo senke SWAT resits will also possd to

sy

- FARMSIM
O Ares sartablo foe troigation,

o Arnibabiliny of waber fov irvigation
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. Tamwte, el Poddur mebudnde
I Foddes Pracicn |
Operatizes Torato Cuwnage 1
! (vl |
Tage wo T T
Thepe ] [ ] V1S 0 1
30l stnge res furthens spplcatios | 3718 (53 agitel | /11 138 hgha) I |
Parting N1 | s I ]
CoP Setion: aps s W aggdy | ) aeyly T 10 |
4 g owe Tertles spydeatonn | et sl ) vty A0S bl |
et ] Wi 1 L) T
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FEEDIFUTURE

EX-ANTT:
¢ Sceranio description

)

o Baseline spenanio’ no or minima irmgation
o Altemutive sconano | veg, irmgation + fert, Appt, + ricerf

o Altemative sconano 20 veg, irmigation+ fert, App, + rice—sni
o Altemative soomano 31 veg, imgation + fert, Appl, + rice—s1

(areaincrease)

BDusan o A @ ] e

FEEDIFUTURE

STUDY RESULTS: KILOSA

& FEEDIFUTURE

EX-ANTE STUDY RESULTS: KILOSA

* Scergno description

o Basdine scenanio: no ar minimud imigaton

e crop: mate+ rsrfod now’comet fenlipens

=t or il anigation for fomssnd cabbage, fodoker and

g curent fermlizess

o Altemaive soonirio |- veg. imigation + fert. Appl. + ricetf
oo erigation’ dus crop of mezeves-fodkder, ruin-fed rice/

revommendd fertilazer for maize
=miguticn for oo & cablugys, fodder and napierfoptanm of

current fertior
EUSAID e ARl @ = MW IH Q- —.

FEED:FUTURE

& FEEDIFUTLRE

EX-ANTE STUDY RESULTS: KILOSA

* Seenano description

o Altermative scomarin 2) veg. imgation + fort. Appl, + noesn
~no imigation: dual crop of maisyveg / recoom fenifime for mnize

—smgation for Rice-5R1, tooeto & cabbage, fodderand

rapieryoptinmm oe curment feetijizer
o Altermative somano 3: veg imgation # fort. Appl. + nee—sn

(areaincrease)

Note same s alternaive scenaio 2 bt with a lame inoresse in ares

allocuted to riceeSR1
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Presentation 6: Candidate constraints from research experience and a preview of the

constraints analysis method, based on Robit watershed in Ethiopia

FEEDIFUTURE

Feed the Future Innovation Lab for Small
Scale Irrigation

Candidate constraints from research experience and
a preview of the constraints analysis method

It watershed thiopia
oatmtrelder mmetng [Proves Monel, Dar e Satsmm, fune 26 2215

Temas ARM Tvarr, Sexas ARM Unbonraty

@USAD i AET @usvies Pome. 0 IR Q.

FEEDIFUTURE

Objectivesof constraints and gap analyss
o Todefios and identify the highwst prionity consty mints soel thedr

mizigation for furthcr eviluston und for devoloprent of
recorenendations to stadotoidens o multiple kevels of sosée

o Toongege with stadacboldors 1o searo Ut the enost importen
cormtiunts focins docrston makenn, espcially o s natioos
leved, sevadeatified (or further study, and

* Todemonstraee than thes mockding cagrscity and redevant dated cees
of mite of TNSS mockds will allow stafoeblders to acldrse
SOTiC SoMnanon Or question.

@USAID 1y AR @ieonoe e Y00 U0 Qe
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(zap and constraint analysis

o Thefollowmg presentaton 15 :m example of how the [D5S will be
used far constrant and gap aralysis

* The example involves only a watershed scale assesamenm - the full
anilysisis a langer scales

* The highest pricnty constraents icknti fied by stakeholdens will be
analyzed using this method

o Initial resuits will be developed by October 2016 (Ethiopian case,
and (ollows it Collows for Taenian and Glueven).
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Candidate Constraints and Gaps from Research
o Coostraints aod 2oaps are factors that limir the use of sirall scale irrigation
o Candidate Tist of deonifExd constraints and wnps
o Low Mod arootand avaBalrilny per copita
o Land oweeestao ve sl
o Conts relotod 1) waler d00ee
o AoOEg 10 S Sor sy boullerod wiarsdfionion
o Moo to fartibo Tor sgnoudiusal nes®icson
Weartur [ Gt macdeongy oo o, g o aonort, b tarint e d pakis |
Labex ropaanursooas
o Muro-fioancd ocoes Sor Lgation sechybog i el bpets (Natibog ot
o Ao U el Bor prodcts (copatabiin, T St t)
o Eoagy oo
o High trarrbrery of low producig Beadocs
o Loe hewads o oocber testion
o Canhs b af el | whove
SUSAID o AT @riess o= W0 R g

e 0

FEEDIFUTURE

Gap and constraint analysis

o IDSS was wsed to psses the ips ind constmints on the production.
, and emviroamental cotmrguenoes of the Indesyennons ot

rtdtiple scales
1 SWAT okl woe it (0 stssly U .
1he uge od 5L ot the wotershed sonle.
m APEN sl v twn) bt ivesses (b arnt. by
Arapepeveering meodoam sgoouiiaml prochicson at the field noale
» ParrIM modd wis s 10 smesstho ¢ o e v g

ot the Bt kewed

* Altermuative nsigations for the sdentifed gagpes wrvd cossstrmnts wene also
disasad
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Robit watershed case study

b e T T TR T T
SUSAID iy AL @i P M0 IR G

FEEDIFUTURE

Watershed-scale analysis of resource and
environmental constraints
= Suitability of an area for irrigation and availabifity of water
were studied using the SWAT model based onc
O T wse type
o a0l charsoteristics
o lutel sdopes within (he wistershed

o S\WAT sirmulates the Smadi=Scale lerigation (SS) interventions and
evaluates thesr environmental impacts and availability of water
resonrees it different souroes (surface vsgroundwater) at the
walershed scale,

SVUSAID 1w AL @ mnvie fe== ™0 LRI v

FEEDIFUTURE

Land suitability {or irrigation - Robit watershed

: » ~X¥E of the warshed
(1,506 ha) is suitable for
Irrigation.

Magor ranfet crops were
minize, eff and finger
millet.

Dy season imgared crops

weretomano and onion
(others can be considersd
abo)

SUSAID youa ARl @i === ™ LRI Q..
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FEEDIFUTURE FEEDIFUTURE

. e oo A b Field-scale irrigation water management
Land suitability for irrigation— Ethiopia : X
Wiater production function

WY FECY YL OWEE WO ATETE WY bbbt el abe B .

{ £ o Factors considered in . =
the analysis were M 3ilm}
§ g o Landue ' ¥ B -]
4 » o 5ol -
E o Sloge map | E
E o Evapoention L
; o Ralnfal gk
i .i o Poguiimion dendry
i o Rowd netwerd At aressal wrasstwats rscharge -« 200 nem 57U e of syt ¢ 200 s rssdall
; E o The suitable arves Aﬁgnn:._qoggém«umubmﬁmumﬂbfmnmnmpyﬁ“mlmm&’«n‘ﬁ
° acoount 5% of the ERUSAID soniw AL @ osives [l wes. o0 R @
Ll mzcss (60,000 Pusam ks @i m=e
km?")
USAID oo AL 03!.!‘:2:.‘: —_— m_n ILRI '_._..- FEEDIFUTURE

FEEDIFUTURE Fertilizer use
o Current fertilizer application rates are lower than rates

. ' . recommencdad by the Ethiopi iculturd Resesrch Institute
Available water resourcesin Robit watershed (EARD). : A =

o Aversge annud rainfall = 1 4A00mm

Averages sfnsl groonhester rechiape = 230 mum
1< OO0 000 1 e the wardetshed or 2% of the muafalD

Averspe gl surfacerood! = 5% mm » Lowerapplicatons of fertibzerinputs kept agnculturd peoduction
1o 000600 119 cwver thw wwserdd o1 37% of the raisfndl ) and pﬂm&‘il)‘ low.

s Amowntof water requed foe drv season imigation for tomato = 1300000 m?

o Only 30405 of smaf lholders use fertilizer,

o However, thereis an incressing trend in fertilizer use

=40 of the groundwader recharge
FUSAID v RS e il === ™0 URI &
o At the wanershied Scale. gronsdwates rech g coel support ergation (oo @UBA0 | G @ = ==
vepetables (in stitable areas) in a sustainablke marmen
@9;_“!2 Wwan A O.‘.‘:.‘.'.'.“.:f.': —_ '_'- "JF' ‘._.,....4. FEED;FUTURE
FEEDIFUTURE Fertilizer use
Fentilizer production function
Impacts of SSI at the watershed scale » -
BT =% - . !
= | ErweSoman i o | P -t
" Sy z o 4
B ?n .,ﬂ/
E =, tub - 2w
s g n o/ .01
- . -5
- T S S S ——— o e — — N — 2
s . e 200 e e ey ) 2on P L] n o ql) L a e
= frea fea/ba
* Theaverage monthly strecn flow at the outlet of the Robit wotersdesd 2000 b N narn aned 50 kg Vs DAP LI
rechiced by ~6%:, minorreductions in high flows L
*  No nugjor envircomental impoct sasch as ercedon due to SS1was observed. @9-3-."2 Vo AT Q!’.‘.‘.‘.&t"‘.ﬁ.‘: l::_ st ILR) ‘“ —_—
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Household-scale analysis of economic and
nutritional constraints

i < .S Ve S i R »  FannSIM modal used infonmation oo costs of agyicultural inputs sad
Fle}m}e analyﬂ 0f resource constraints irrigation equipmment. aod capacities of water Tifting techn pal WLTS
and comes ingg labor 10 evaluate the economic and mutrition benefits of
adopting SSI echnologles.
* The APEX mode wasused to identify major resource constraints o The WETS evaluated include
3 - o y © pudloy and busdae
usirge tometo as @ case study crop. g A0

© motor paarg,
o Soli perng

* The analysis was centered on wal d nutren
Theanalys's wasce feran g *  Bassd on Geld data and siroudston rescits from te AFEX, vach WLT was

availabﬂizyﬂimitation {or tomuto production, evalioted as to its capacity to purnp encugh irigation wates to cover the
total posatial ierigable kand.
@9!‘_‘_'2 sy AT 0':."4:':.:: . S ] ILRI ’_. .....

* Whereavelable the anafysis used the field studes and survey data,
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Economic gaps and constraints

Tutibe Winsar 11 e wacdogve (W1 T)

Lyponof WLT Flowrwn  Cost'WLT'
_Opansod iy Wreied @) e
TrulbeosvTue e Haewd 5 o0 Copete ) v b b
Hope sl wwber pamo Harwd 14 o0 Beratoiorwre
MGCEOr peangs Fusl e 00 g cnasracannon coets.
Todar proreys Sholar (] RN o)y carpbial sxmte
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Economic gaps and constraints

= FarmSIM analysis wasdivided into two case studies:

o low irgation labor cost, and
o highimgation laboe cost (3N low cost category),

¢ The labor was split between hired and family Iaboe 1o reduce the costs

(forgomg the oppartunity cost)

USAID
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Economic comparison of the different technologies

EEEEEREEE R

Stoplight Chart for Probabllities of Nat Cash Farm Income (NCFI)
Less Than 13,000 and Geeater Than 22,000 £T8 n Year 3

e
. - L L
o
e o
| I | : I
A L I S et

Stusliod constralngs aned gaps of the candidato lise

Lavnd owtsestep va. masal L usAn fv Ly

Awsanddimmad ot
ot vendle ar0)

P Ao wnh e aret T (LRF Sousedobls ovrse
o auw

Constraints and gaps of the candidate list not yet studied

0 MO0 W0 soons o agrbouiues] lnderedfloasion

0 Acoees i mados forpe frusoy, | 4
o Migh rassbees of low o
o Law heveb of mssdurtation
o Csber asticn of sl e al
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FEEDIFUTURE

Example of mitigation of constraints and
identification of gaps

® Groundwiter rechange can suppoet irmgation water requirennt
at the walershod=acade, but notat fiedd seale.

# Locully ovidlabie surface runoff could be harvested wod used
to et the irisgaion water from shaldlow ground water

= It will plzo reduce any potential environmental effects sin
the surfpoe runol§ i hervestod doriog high rainfol] seeon

Zvsaio

Vv AL @ === " LRI s
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Example of mitigation of constraints and
identification of gaps

= Low soil fertility, coupled with ineffective management practioes
(e g water and nutnient). 18 sigmificant constraint to SS1.

# upplication of ratis of irrigetion and fertilizers that prosides
the besst comhinution of prochaction, enviroamesnt and
O ULl

o= WM ILRI ‘_4,__-

FEEDIFUTURE

Example of mitigation of constraints and
identification of gaps

* high irrigation Laboe costs are a sigrificant constraint on the

profitability of imigated tomato production and sale in Robit,
» wee ol famvily labaor and less Luboe-iizensive irvigation methods

(o, Op rmtgatinn) mmay reduoe Laber posts,

& propee trasnng on te opesratoo ard rnterssueof new W

CAN B TVSOINOes

ool trarsition ine

ervironrmer i freadly technologen (e.g, sokar Pty
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Conclusion

7 policy char

= Theability to concurrently assess the production,
economuc, and environmental consequencesof the
interventions provides a new, integrated capaaty to
analyze and inform strtegies and speafic applications.

= Constraints and gaps were studied based on field
expenience {and ex—ante analysis) and comresponding
mitigation strafegies were proposcd.

* This example shows how the IDSS will be used in

subsequent constraint and gaps analvas identified by this
COMITELES,
DUSAID s AL, @ ey == " IR @
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Way forward
* We seek vour help onidentifying and priontizing
opportunities and constrnts that apply to SSI
interventions for further IDSS amalysis in Tanzanian case.
» A range of scenarios will be studied to show how the
congraints can be mitigated and by how much?
= Optimum solutions that consider production,

environmental and econnmic consequences will be
looked for.
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wrwn undthulutisw goe
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Field-scale irrigation management

= Dronghts and rainfall vanability keep the agncultursl production
very low in Ethiopia and sub-Saharen Africa.

o Thedurstion of the rainy season was about three months that
fanmerscultivate only once in a yeat,

= APEX model wisised to assess water and nutrients
requirement for tomato prochction during dry sesson using
varieusirrigation pumping technofogy tested at the field
studies and amont of labor and time required for imigation.

SUsaiD yive AL s === " R g
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Constraints and gaps of the partial liat (grevns are studied
and grays not studied)

pwihmte wonxased

wulls, enc)

Land owenesdhilp v reodal {oale 2y
C ot tediteond bes weser acossms e g, digattigg for
o Aconsto seedsforagricunil Imensfication

Water liftingy tnchcdogy noceens (s foraied S sdar jusmgm
Labor ryminementaiyrds
Micro finanoe nocesmfor irrgmtiom tertmologesand inputs /00
Aonpedudicrvonyven oo aoceny JEPRE sonvey 2005

o Acosstomarded for productst vegetables, (odder, livestock)
Energy and

o Highnurbeers of low producing Tivessod(

Low leveds of mechand zation

P g ey [ 31y
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Economic gaps and constraints

Sae AT

o Constrnts redatod to WLTs include labor, mamtenance, and capetal
costs, a3 well as equipment bregkdowns.

Tahks Worer Iefting technciogies (W1 T)
Tyt of WLT Fiowmne  Coat WLT

Crpesratod by (L mind B} Feon/Consaine
Pulleytudi Hand 15 1310 reguere mane S bor
Rope and washes pomp Hand " aa frecpest besshidome:
Motoe patng Fol 17 E500 highy maintremnos costs
Sol pump Sobw 3 16000 highcepital ooets.
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9 Annex 4: Workshop evaluation

At the end of the workshop participants were asked to fill in a brief, 1-page, 18 question workshop
evaluation questionnaire focusing on both the workshop content and the workshop process. Overall
the responses were positive with a few respondents saying they would have liked a bit more time for
presentations, group work and Q&A. The results of the evaluation are as follows:

Workshop content Agree Strongly
Agree
| clearly understand the aims and work of the ILSSI project 10% 90%
| clearly understand the component contributions of each of the project partners 50% 50%
| clearly understand how the IDSS is supporting the overall objectives of the project 20% 80%
The constraints identified for prioritization were the right ones for the Tanzanian context 50% 60%
The workshop provided a good opportunity to share research and experiences on small-scale | 50% 50%
irrigation and irrigated fodder interventions in Tanzania
| would like to be kept informed of further ILSSI project work and developments 30% 70%
| am happy to be involved in future ILSSI project stakeholder engagement activities 40% 60%
Workshop process Disagree Agree Strongly
Agree
There was a good balance between presentations and group work 1% 5% 34%
| would have liked more time for the group work 10% 70%
| would have liked more time for the presentations 20% 60%
| clearly understood what was being asked of the participants 10% 20%
There was enough time for discussion 30%
There was enough time for Q&A 40%
The workshop was the right length for the content 60%
| found the workshop a useful learning and information sharing experience 20%
The information materials provided before and during the workshop were relevant and 20%
useful
Communication about the workshop was clear and well timed 70%

In response to the question 'What would you like more information about in any follow up from the ILSSI
project team?' respondents replied:

On ground implementation

To be informed on further ILSSI project work and development

Selection of priority project areas

About the modal APEX, SWAT and FARMSIM

Research findings to be shared with the research department in the National Irrigation
Commission

Workshop report to be shared among participants

Implementation on irrigation of fodder/forage and marketing of products from the project areas
Share the presentations

Viable SSI technologies

Feedback of the meeting, prioritized constraints and the way forward

Gender issues on irrigation

A summary of policy statements for line ministries

Waiting for full results/outcomes from ILSSI

Additional comments:

A useful workshop that gives insights on future work on irrigation and household studies.
More collaboration between ILSSI and other Feed the Future projects

Well-organized workshop, organizers, facilitator and presenters

Grateful to share experiences in this workshop

Research work on irrigation of fodder/forage in semi-arid areas

| invite organizers to visit my Basin Authority at Wami Ruvu to see constraints and challenges
we are facing.
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