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Foreword

Climate change poses significant challenges to the small island nation of Tuvalu, particularly in
the sectors of coastal management, water resources, and agriculture. As we strive to adapt to
these changes, it is crucial to identify and overcome the barriers that hinder our progress and
to establish an enabling framework that supports the implementation of prioritised
technologies.

This Barrier Analysis and Enabling Framework report focuses on three critical sectors:

I. Coastal Areas: Tuvalu’s low-lying atolls are highly vulnerable to sea-level rise, coastal
erosion, and extreme weather events. Enhancing the resilience of our coastal areas
through innovative technologies and sustainable practices is essential to protect our
communities and ecosystems.

2. Water Resources: Freshwater availability is a pressing concern in Tuvalu,
exacerbated by saltwater intrusion and changing precipitation patterns. Prioritizing
technologies that improve water conservation, storage, and desalination will be vital in
ensuring a reliable supply of clean water for all.

3. Agriculture: The impacts of climate change on agriculture threaten food security and
livelihoods. Introducing salt-tolerant crop varieties, improving soil management, and
adopting climate-smart agricultural practices are key to sustaining and enhancing
agricultural productivity.

This report aims to provide a comprehensive assessment of the barriers to technology
adoption in these sectors and to propose actionable strategies to create an enabling
environment for their implementation. By addressing these challenges, we can build a more
resilient and sustainable future for Tuvalu.

As Minister of Home Affairs and Climate Change responsible for the climate change concerns,
it gives me great pleasure to present this TNA report for proper consideration by the UNEP
Copenhagen Climate Centre.

Hon. Dr. Maina Vakafua Talia
Minister for Home Affairs, Climate Change, and Environment.
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Executive Summary

Introduction

The Technology Action Plan (TAP) for Climate Change Adaptation in Tuvalu outlines strategic
initiatives to enhance resilience in the coastal, water, and agriculture sectors. This summary
provides a concise overview of the main points of the TAP, designed for non-technical readers.

The TAP aims to devise a detailed action plan for the deployment and diffusion of the
technologies that were prioritised in the TNA Report 1. TAP builds on measures identified to
overcome barriers identified for successful diffusion of the prioritised adaptation technologies
in Tuvalu. These technologies proved to mitigate the adverse effects of climate change in
Tuvalu on three key sectors. It emphasizes sustainable and locally appropriate solutions.

Coastal Sector

In summary the coastal challenges in Tuvalu involve coastal erosion, rising sea levels, and
increased frequency of extreme weather events. The prioritised technologies to overcome these
challenges comprise of coastal protection structures and monitoring equipment such:

1) Computer Monitoring Model to assess the coastal behavior processes, currents
movement as well sea floor changes.
ii) Land Reclamation Technology to provide coastal protection and additional land for

social development.
iii) Wave Breakers Technology to impede wave damages on coastal areas.

The expected outcomes of the above technologies will enhance the reduction of coastal erosion,
enhanced natural barriers, and improved disaster preparedness.

Water Sector

The key challenges in the water sector include limited freshwater resources, contamination, and
inefficient water management. The identified technologies to overcome these challenges
comprise of proper and efficient water harvesting along with water-efficient appliances and
desalination.

i) Solar Reverse Osmosis Technology or Desalination will provide sufficient water
during drought periods.
ii) Water Reticulation System Technology to provide water availability to households

and businesses.
iii) Groundwater Solar Extraction Technology will assist communities in extracting
groundwater from various sources.

The expected outcomes involved the improvement of water availability, reduced dependency
on imported water, and better water quality.

Agriculture Sector
The key challenges comprise of increasing salinity, unpredictable weather patterns, and soil
degradation. The technologies identified include the introduction of salt-tolerant crop varieties,
improved irrigation systems, and organic farming practice.
i) Composting with Tolerant Varieties Technology will improve food crops growth on
arid lands which common in Tuvalu.
ii) Horticulture Technology through Beddings aid to avoid food crops impact from salt
intrusion and inundation.
iii)  Cultivator with Irrigation will assist the growth of food crops on poor soil or land.

The expected outcomes is to enhanced food security, increased crop yields, and sustainable
farming practices.

2|Page



Implementation Strategy

Stakeholder Engagement is priority for the involvement of local communities, government
agencies, and international partners.

Capacity Building through training programs for local technicians and farmers.

Funding and Resources through the identification of funding sources and efficient allocation
of resources.

For Monitoring and Evaluation, it is important to consider:

Performance Indicators as metrics to assess the effectiveness of implemented technologies.
Feedback Mechanisms as regular reviews and updates to the TAP based on stakeholder
feedback and technological advancements.

In conclusion the TAP for Climate Change Adaptation in Tuvalu is a comprehensive plan that
addresses the critical needs of the coastal, water and agriculture sectors. By implementing these
technologies, Tuvalu aims to build a resilient and sustainable future in the face of climate
change.
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Technology Action Plan and Project Ideas for the
Coastal Sector

1. TAP for the Coastal Sector

.l Sector overview

Country background

Tuvalu consist of 9 islands which are very low-lying with an average height of 1-2 m above sea
level and maximum height of approximately 5 meters, making them vulnerable to cyclones,
tsunamis, king tides and other extreme tidal or weather events. This makes Tuvalu one of the
most vulnerable countries to sea-level rise and climate change.

Role of the coastal sector

The coastal sector in Tuvalu is crucial for the nation’s economy, culture, and daily life. It
encompasses fisheries, tourism, and coastal protection. Fisheries are particularly vital,
providing food security and livelihoods for a significant portion of the population. The coastal
areas also support tourism, which, although limited, contributes to the economy.

Vulnerability

The coastal landscape of Tuvalu is inherently dynamic, with erosion and accretion of sands and
sediments along the coastal margin a common feature, especially during tropical cyclones
associated with high seas and storm surges. Coastal erosion processes in Tuvalu are most severe
on the western side of islands or atolls where the sediment size is generally smaller. Its common
characteristic of vulnerability to extreme weather events, sea-level rise and ocean acidification
is rated high. The impact of these occurrences on coral will reduce the protection that the reefs
and lagoons provide to the coastal zone. Coastal infrastructure and beach front properties will
be more exposed to damage as storm events become more extreme. The low-lying atolls are at
risk of inundation, which threatens infrastructure, freshwater supplies, and agricultural land.
Coastal erosion and saltwater intrusion further exacerbate these challenges, impacting food
security and livelihoods.

GHG emissions level and trends

Tuvalu’s greenhouse gas (GHG) emissions are relatively low on a global scale. The country has
committed to reducing emissions from the electricity generation sector by 100% by 2030 and
aims to reduce total emissions from the energy sector by 60% below 2010 levels by 2025.
Despite these efforts, the overall contribution of Tuvalu to global GHG emissions remains
minimal due to its small size and population.

Existing Policies and Measures

Tuvalu has implemented several policies and measures to address the challenges faced by the
coastal sector. These include coastal protection projects, climate adaptation strategies, and
regulations aimed at sustainable resource management. Below is a table summarizing some of
the key policies:

Table 1.1: Existing policies and measures related to the Coastal Sector development and technology deployment.

Main Content Enacted Revised

National  Strategy It covers 5 Strategic Priority Areas (SPA): - 2021 - 2030.
for Sustainable | e Enabling  environment to  strengthen

Development institutional,  policy = and  regulatory

(NSSD) or Te Kete frameworks

e Economic development to sustain the
economy for equitable distribution through
comprehensive  review and  effective
implementation of tariffs, taxes and traditional



NAPA

Tuvalu Second
National
Communication
(SNC)

Tuvalu National
Energy Policy

Tuvalu Agriculture
Policy Framework

Marine Resources
Act
Tuvalu Coastal

Adaptation Strategy

Nationally
Determined
Contributions
(NDC)
Conservation Areas
Act

sharing norms, job creation and income
generation opportunities are achieved.

e Social development to achieve a healthy,
educated, appropriately skilled, spiritual and
cultural value-based society that is committed,
proactive and innovative.

e Island and culture development to build a
vibrant and resilient island communities
enhanced by the protection and promotion of
our unique cultural heritage for sustainable
livelihoods.

e Infrastructure development to establish an
enabling infrastructure that contributes to the
resilience of people from the impacts of
climate change and natural disasters.

Targeting 3 Technology Needs Assessment:

e Coastal soft protection measure through
planting coastal resilient trees including
vetivar grass.

e Food security by developing cemented pit
catchment on top of the ground to avoid salt
intrusion, for the growth of pulaka (giant
swamp taro — Cyrtosperma Chamissonis).

e Water security through robust awareness
programmes for safe water usage.

The SNC consists of five main chapters:

1. National Circumstances

2. GHG Inventory

3. Vulnerability and Adaptation Assessment

4. Mitigation Analysis

5. Other Information including technology

transfer, public awareness, capacity building, and

data availability and gaps.

Aiming for 100% renewable energy for Tuvalu in

2030.

Covering 6 goals:

1. Strengthened enabling environment for the
agriculture sector.

2. A strengthened and
department.

3. Farmers have adopted more resilient,
productive and environmentally sustainable
farming practices and techniques.

4. Demand for domestic agriculture products
encouraged to grow.

5. Agriculture workforce increased, inclusive of
landowners, youth and women.

6. Access to safe, affordable and nutritious food
enhanced.

Management and conservation of marine

resources, including penalties for violations

sound functioning

Framework for addressing coastal inundation and
erosion through various measures like the
reclamation land (eg: Tuvalu Coastal Adaptation
Project).

Commitments to reduce GHG emissions and
enhance climate resilience through mitigation
measures as in the Government Energy Policy to
make Tuvalu 100% renewable energy by 2030.
Establishes conservation areas to protect marine
biodiversity

2000 —2015.

2009

2014-2023.

2006

2015

2015-2021

1999

2021-2030

2012, 2017

Ongoing

2022
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Current Technology Profile

Tuvalu is leveraging various technologies to enhance coastal resilience and sustainability.

These include:

e LIDAR Technology: Used for precise mapping of land surface height and sea floor depth
to inform coastal adaptation projects.

e Wave Inundation Modelling: Helps predict and plan for the impacts of sea-level rise and
storm surges.

e Renewable Energy: Efforts are underway for transition to renewable energy sources to
reduce GHG emissions.

[.2 Action Plan for the Computer Monitoring Model
[.2.1  Introduction

A computer monitoring tool or model is a complex technical equipment required to monitor the
behaviour of coastal areas as a result of natural disasters (cyclones, hurricanes, waves, storm
surges) and anthropogenic behaviours (removal of sand and gravel). Coastal erosion is an
ongoing phenomenon in Tuvalu that exacerbated by climate change variation and its impacts.
So, through computer monitoring tools, data on coastal behaviour will be collected and collated
to inform decision making that will facilitate the selection and designing of an appropriate
technology for coastal protection. Currently, the exposure of community facilities to the impact
of coastal erosion is high and therefore the need for their protection via coastal protection is a
high priority. Their cost-effectiveness, predictive capabilities, and broad range of economic,
environmental, and social benefits make them a crucial component of coastal management
strategies.

The reasons for selecting these models are multifaceted, encompassing cost-effectiveness,
mitigation and adaptation potential, economic benefits, environmental benefits, and social
benefits.

Cost-Effectiveness is a significant factor. Although the initial investment in setup and data
collection can be substantial, the long-term benefits and cost savings from informed decision-
making and preventive measures far outweigh these initial expenses. Once established, these
models can operate with relatively low costs, providing continuous monitoring and updates.

In terms of Mitigation and Adaptation Potential, these models excel in predictive capability.
They can forecast short-term impacts of storms and long-term effects of sea-level rise, enabling
timely and effective mitigation and adaptation strategies. Additionally, they facilitate scenario
analysis, allowing policymakers and coastal managers to evaluate various scenarios and
implement measures that reduce vulnerability and enhance resilience.

The Economic Benefits are also noteworthy. By predicting potential impacts, these models
help reduce economic losses from coastal disasters through better preparedness and risk
management. They assist in prioritizing investments in coastal protection and infrastructure,
ensuring that resources are allocated efficiently.

From an Environmental Benefits perspective, these models support sustainable coastal
management by providing insights into the long-term impacts of climate change, helping to
preserve coastal ecosystems. They also contribute to conservation efforts by identifying critical
areas that need protection, thereby aiding in biodiversity preservation.

Lastly, the Social Benefits are profound. By forecasting potential hazards, these models
enhance community safety and preparedness, reducing the risk to human lives and property.
They also raise public awareness about the impacts of climate change on coastal areas, fostering
a culture of resilience and proactive adaptation.
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1.2.2  Ambition for the TAP

Ambition:

The ambition of this Technology Action Plan (TAP) is to catalyze the widespread deployment
and diffusion of the Computer Monitoring Model technology within Tuvalu on the coastal
sector by 2030, as identified during the Technology Needs Assessment (TNA) stage. This plan
aims to harness this technology to deliver substantial socio-economic and environmental
benefits, thereby contributing to sustainable development and climate resilience.

By setting an ambitious yet achievable scale for technology deployment and diffusion, this TAP
seeks to transform Tuvalu coastal sector, delivering long-term socio-economic and
environmental benefits.

Scale of Implementation:
The Scale of Implementation for the TAP is comprehensive, aiming to cover national, sectoral,
and community levels.

National Coverage is a key aspect of the TAP, which envisions the deployment of this
technology across the entire country by 9 islands. This ensures that both urban and rural areas
benefit from technological advancements. The plan includes the implementation of renewable
energy systems, climate-smart agricultural practices, and advanced water management
technologies, ensuring widespread access and benefits.

In terms of Sectoral Integration, the TAP targets crucial sectors such as energy, agriculture,
water resources, and fisheries. By incorporating these technologies into sectoral strategies, the
plan aims to enhance productivity, reduce greenhouse gas emissions, and improve resource
efficiency. This integrated approach ensures that each sector contributes to and benefits from
the technological advancements.

Community Engagement is another vital component of the TAP. The plan emphasizes the
importance of involving the 9 islands local communities in the deployment process. Through
capacity-building programs, local communities will be equipped with the skills and knowledge
necessary to effectively utilize and maintain the technologies. This engagement ensures that the
benefits of the technology are maximized and sustained at the grassroots level.

Context deployment:
The Context for Deployment of this technology encompasses socio-economic benefits,
environmental benefits, and policy and institutional support.

The deployment is anticipated to bring significant Socio-Economic Benefits. It is expected to
create jobs, improve livelihoods, and stimulate economic growth. For example, the adoption of
renewable energy technologies will not only reduce energy costs but also generate employment
opportunities in the installation and maintenance sectors.

In terms of Environmental Benefits, the TAP aims to mitigate the impacts of climate change
by reducing greenhouse gas emissions and enhancing resilience to climate-related hazards.
Technologies such as climate-smart agriculture and sustainable fisheries management will play
a crucial role in preserving biodiversity and ensuring the sustainable use of natural resources.

The successful implementation of the TAP will be underpinned by strong Policy and
Institutional Support. This includes the establishment of robust policy frameworks and
institutional arrangements, such as regulatory incentives, financial mechanisms, and
partnerships with private sector stakeholders, to drive the adoption of these technologies.
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1.2.3  Actions and Activities selected for inclusion in the TAP

Summary of Barriers and Measures to Overcome Barriers

The Summary of Barriers and Measures to Overcome Barriers outlines several challenges
and the strategies to address them.

Identified Barriers include financial constraints, technical capacity issues, policy and
regulatory barriers, infrastructure limitations, and social acceptance challenges. Limited access
to funding hampers technology deployment, while insufficient technical skills and knowledge
among local stakeholders pose significant hurdles. Additionally, the lack of supportive policies
and regulatory frameworks, inadequate infrastructure, and resistance to change from local
communities further complicate the deployment of new technologies.

To Overcome These Barriers, several measures have been proposed. Establishing climate
financing mechanisms, such as green bonds and public-private partnerships, can mobilize the
necessary resources. Implementing training programs will enhance technical skills and
knowledge, while developing and enforcing supportive policies and regulatory frameworks will
create a conducive environment for technology adoption. Investing in infrastructure
improvements is crucial to support technology deployment, and conducting awareness
campaigns will engage local communities, ensuring their involvement and acceptance.

Actions selected for inclusion in the TAP
Actions Selected for Inclusion in the TAP are designed to address these barriers effectively.

Establishing a Green Financing Facility involves creating a dedicated financial facility to
support the deployment of reclamation technology. This measure addresses financial
constraints by providing a steady flow of funds for reclamation technology projects.
Technical Training Programs will organize training sessions for local stakeholders to build
technical capacity related to reclamation technology. This enhances the skills necessary for
successful implementation and maintenance.

Policy and Regulatory Framework Development focuses on formulating and implementing
policies that support reclamation technology adoption, ensuring a conducive environment for
its deployment and diffusion.

Infrastructure Enhancement Projects aim to upgrade existing infrastructure to accommodate
reclamation technology, addressing infrastructure limitations that hinder deployment.
Community Awareness and Engagement Initiatives will run campaigns to educate and
involve local communities, increasing social acceptance and ensuring community buy-in for
reclamation technology.

Activities Identified for Implementation of these selected actions include setting up the green
financing facility, identifying funding sources, and establishing governance structures. For
technical training programs, activities involve designing training curricula, selecting trainers,
and organizing training sessions. Policy and regulatory framework development will include
conducting policy reviews, drafting new regulations, and facilitating stakeholder consultations.
Infrastructure enhancement projects will involve conducting infrastructure assessments,
planning upgrades, and executing construction projects. Community awareness and
engagement initiatives will develop awareness materials, organize community meetings, and
conduct feedback sessions.

Actions to be Implemented as Project Ideas

The Actions to be implemented as Project Ideas encompass several key initiatives aimed at
supporting the deployment of climate reclamation technology.
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One of the primary actions is the establishment of a Green Financing Facility. This project
involves creating a national green financing facility to support the climate reclamation
technology project. The justification for this initiative is that it provides a sustainable financial
mechanism to support the long-term deployment of the technology.

Another crucial action is the launch of Technical Training Programs. This project idea
focuses on initiating a nationwide technical training program for climate reclamation
technology. The justification for this initiative is that it builds the necessary human capital to
support the adoption and maintenance of the technology.

The development of a Policy and Regulatory Framework is also a key action. This project
involves creating a comprehensive policy framework for the adoption of climate reclamation
technology. The justification for this initiative is that it creates an enabling environment for the
diffusion of the technology and ensures regulatory support.

Infrastructure Enhancement Projects are also essential. This project idea involves
implementing a series of infrastructure enhancement projects to support the deployment of
reclamation technology. The justification for this initiative is that it addresses critical
infrastructure gaps that impede the adoption of the technology.

Lastly, Community Awareness and Engagement Initiatives are vital. This project involves
conducting a national campaign to raise awareness and engage communities in climate
reclamation technology projects. The justification for this initiative is that it ensures community
support and participation, which is crucial for the success of the technology project.

|.2.4  Stakeholders and Timeline for implementation of TAP

Overview of Stakeholders for the Implementation of the TAP

The Overview of Stakeholders for the Implementation of the TAP highlights the roles of
various stakeholders involved in the Technology Action Plan (TAP) for the coastal sector. The
following Table 1.2 highlights the key stakeholders involved, their roles and timeline of
implementation.

Table 1.2: Key stakeholders involved.

Stakeholder | Roles \ Implementation period | Remarks
Government Ministries and Agencies
Public Works e Policy development. | Throughout the duration | Executing Agency
Department e Overall management | of the project —3-6 years
and implementation.
e Responsible to the
MPWIDW
Ministry  of  Public | Overall executing of the | 3-6 years Executing Agency
Works, Infrastructure, | technology
Disaster and Water
Ministry of  Natural | Policy advises and land | 3-6 years
Resources Development | issues
Ministry of Finance and | Act as an implementing | 3-6 years Implementing Agency
Economic Development | agency.
Department of | ¢ Social and | 0-2 years
Environment environment
safeguards.
e Revision of coastal
related policies
e EIA and SIA
Climate Change | Climate related policies | 0-2 years
Department reviewing.
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e Engaging with
international,
regional, and
national climate
forums for proper
procurement of the
technology are key
activities
Local Institutions and NGOs
Community based | Grassroots 3-6 years
organisation implementation and
community engagement
Private Sector | Practical deployment and | 3-6 years
Organisation sustainability — of  the
technology.
International Organisations and Donors
UNEP e Provide  essential | 3-6 years Donor partners
GEF technical and
FAO financial support.
UNFCCC e Necessary resources
and expertise are
available

The Mid-Term Phase (1-4 years) involves the implementation of training programs,
procurement of materials, and construction of facilities. Activities include developing training
packages, identifying training institutions, procuring equipment, and facilitating the diffusion
of the technology. The Implementing Agency which is the Ministry of Public Works,
Infrastructure, Disaster and Water though the Public Works Department will be responsible in
providing a proper plan or schedule of activities for the implementation.

In the Long-Term Phase (2-6 years), the focus shifts to full-scale implementation and
monitoring. Activities include rolling out training modules, constructing and equipping
facilities, and ensuring the sustainability of the implemented technology through a Computer
Monitoring Model.

1.2.5  Estimation of Resources Needed for Action and Activities
Estimation of capacity Building Needs

The Estimation of Capacity Building Needs is essential for the successful implementation of
the Technology Action Plan (TAP). This section outlines the specific capacity building needs
required to put into operation the identified actions and activities.

Training Programs are a key component. Technical training programs aim to enhance the
skills of local stakeholders, including government officials, community leaders, and
technicians. These programs may involve workshops, seminars, and hands-on training
sessions. Additionally, management training is crucial for project managers and coordinators
to improve their project planning, implementation, and monitoring skills.

Institutional Strengthening is another critical area. Capacity building for policymakers is
necessary to develop and enforce supportive policies and regulatory frameworks.
Furthermore, strengthening local institutions and organizations will improve their ability to
manage and sustain technology projects.

Community Engagement is vital for the success of the TAP. Awareness campaigns will
educate and engage local communities about the benefits and usage of new technologies.
Training on participatory approaches will involve communities in the decision-making
process, ensuring their active participation and support.

Estimations of Costs of Actions and Activities
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The Estimations of Costs of Actions and Activities section provides an estimate of the costs
associated with implementing the TAP. These estimations are based on the economic
assessment undertaken as part of the Barrier Analysis and Enabling Framework (BA&EF)
report.

Direct Costs include expenses for technology procurement, infrastructure development, and
training and capacity building. These costs cover purchasing and installing the required
technologies, upgrading or constructing infrastructure to support the new technologies, and
organizing and conducting training programs and workshops.

Indirect Costs encompass administrative costs, policy and regulatory development, and
community engagement. These costs relate to project management, coordination, and
monitoring, as well as developing and implementing supportive policies and regulations.
Additionally, conducting awareness campaigns and community meetings are part of these
costs.

Contingency Costs account for unforeseen expenses that may arise during the implementation
of the TAP. This buffer ensures that any unexpected costs can be managed without disrupting
the overall project.

The table below outline the overal cost and activities to be undertaken for the diffusion and
implementation of the technology.

Table 1.2: Proposed activities and their cost estimates.

Action/Activity Estimated Cost (USD) \
Technology Procurement $1,000,000

Infrastructure Development $500,000

Technical Training Programs $200,000

Management Training Programs $100,000

Policy and Regulatory Development $150,000

Community Awareness Campaigns $50,000

Administrative Costs $100,000

Contingency Costs $100,000

Total Estimated Cost $2,200,000

1.2.6  Management Planning

Risks and Contingency Planning

The Risks and Contingency Planning section provides a comprehensive overview of potential
risks that could impact the successful implementation of the Technology Action Plan (TAP)
and outlines contingency plans to mitigate these risks. By identifying immediate and critical
requirements, the TAP can achieve a sharpened focus and ensure that appropriate resources are
committed to their achievement.

Identified Risks include financial, technical, policy and regulatory, environmental, and social
risks. Financial risks involve insufficient funding or delays in financial disbursements.
Technical risks pertain to failures in technology performance or a lack of technical expertise.
Policy and regulatory risks involve changes in government policies or regulatory barriers.
Environmental risks include natural disasters or adverse environmental conditions. Social risks
encompass resistance from local communities or a lack of stakeholder engagement.

To address these risks, several Contingency Plans have been proposed. Financial contingency
involves establishing a reserve fund and diversifying funding sources to ensure financial
stability. Technical contingency includes developing backup plans for technology failures and
providing continuous technical training. Policy contingency focuses on engaging in continuous
dialogue with policymakers and advocating for supportive regulations. Environmental
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contingency involves implementing disaster risk reduction strategies and designing resilient
infrastructure. Social contingency includes conducting regular community consultations and
fostering strong stakeholder relationships.

Next Steps
The Next Steps section outlines immediate requirements and critical steps to proceed with the
TAP.

Immediate Requirements to Proceed include securing initial funding, establishing
governance structures, and stakeholder engagement. Securing initial funding involves
identifying and securing funds from government budgets, international donors, and private
sector partners to ensure sufficient financial resources to kick-start the implementation of the
TAP. Establishing governance structures involves setting up a dedicated project management
team and governance structures to oversee the implementation, providing clear leadership and
accountability. Stakeholder engagement involves conducting meetings to align on goals, roles,
and responsibilities, ensuring that all stakeholders are on board and committed to the TAP.

Critical Steps to Succeed include detailed planning and scheduling, capacity building,
monitoring and evaluation, and policy advocacy. Detailed planning and scheduling involve
developing a detailed implementation plan with clear timelines, milestones, and deliverables,
providing a roadmap for the successful execution of the TAP. Capacity building involves
implementing programs to enhance the skills and knowledge of all stakeholders, ensuring they
have the necessary expertise to carry out the actions and activities. Monitoring and evaluation
involve establishing a robust framework to track progress and make necessary adjustments,
enabling continuous improvement and ensuring that the TAP stays on track. Policy advocacy
involves engaging in efforts to secure supportive policies and regulatory frameworks, creating
an enabling environment for the successful implementation of the TAP.
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1.2.7 TAP overview table

Table 1.3: Technolog

TAP overview table

Action Plan Overview for Computer Monitoring Model

Sector

: Coastal

regulation

Sub-sector : Coastal protection

Technology : Computer Monitoring Model

Ambition : Installing 9 computer monitoring models for the 9 islands to assess coastal behavior, current movement and seabed changes.

Benefits : - Collecting of coastal behavior data.

- Data availability to inform decision making at the national level as well regional and international level.
- Availability of data for other uses and formulation of adaptation measures.
Action Activities to be Sources of Responsible Time frame | Risks Success criteria Indicators for Budget
implemented funding body and (Yr) Monitoring of per
focal point implementation activity
Us)
1. Green Financing 1.1: Setting up the | GCF MHCCE 1%t half 2025 | Low political Sub-sector The sector is 1,000,000
Facility facility. will. adequately functioning

captured in the consistently with

national planning | the TAP objective.

process.
1.2: Identifying GCF MHCCE 2" half 2025 | Delay in Concept note Approval of 500
funding sources. securing developed concept note and

funds. funding

1.3: Establishing GCF, GoT MHCCE 1%t half 2025 | Low political | Developed Governance 500
governance will policies structure for coastal
structures zones completed.

2. Technical Training | 2.1: Designing GoT Dep’t of Q2 -2025 Design delay Training needs Training completed | 200
Programmes training curricula. Education have been

(DOE). designed.
2.2: Selecting GoT Climate Q2 -2025 Fail to select Qualified trainers 100
trainers. Change Dep’t. high qualified | have been
(CCD) trainers selected
2.3: Organizing GoT DOE & CCD | Q2-2025 Delay in 200
training sessions. training
sessions.

3. Policy and 3.1: Conducting GoT Specialized Q3 -2025 Lack of GoT TOR development | One policy for the 800
Regulatory policy reviews. Consultant interest and Policies coastal sector have
Framework reviewed been reviewed
Development 3.2: Drafting new | GoT AG Office Q3 -2025 Lack of GoT One coastal Complete draft of 500

regulations. interest regulation is the coastal




reviewed and
amended.

3.3: Facilitating GoT AG Office Q3 -2025 Lack of GoT Consultation is Complete one 800
stakeholder and conducted as stakeholder
consultations. stakeholder anticipated. consultation.
interest
Infrastructure 4.1: Conducting GoT DOE & PWD | Q3 -2025 Lack of The assessment is | Complete the 500
Enhancement infrastructure funding designed and infrastructure
Project assessment. support implemented assessment
4.2: Planning GoT, UNDP | Planning Q4 -2025 Lack interest Designing the Complete a coastal | 500
upgrades. Department. of GoT coastal plan. plan.
4.3: Conducting GoT Planning Q4 -2025 Poor Conduction a Workshop is 500
feedback sessions. Department attendance of | workshop to completed
stakeholders collect feedback
Community 5.1: Developing GoT, TCAP, | Climate Q1-2026 Lac of interest | Awareness Complete and 300
Awareness and awareness CCD, PWD | Change of GoT materials are advocate awareness
Engagement materials. Department Departments developed materials
Initiatives
5.2: Organizing GoT, TCAP, | Climate Q2 -2026 No GoT Meetings Monthly 1,000
community CCD, PWD | Change support schedules and community
meetings. Department implementation meetings
5.3: Conducting GoT, TCAP, | Climate Q2 -2026 No GoT Conduct Bi weekly meetings | 1,000
feedback sessions. | CCD, PWD | Change support workshop are undertaken
Department biweekly
Total 2,200,000.

00




[.3 Action Plan for Land Reclamation Technology

I.3.] Introduction

Description

Land reclamation is an integral approach that has been proven and exist in Tuvalu as the most
appropriate technology that not only limit to coastal protection, however, provides a central
area of land addition for public use. A clear example of this is the Queen Elizabeth II Park
reclaimed land. The Tuvalu Coastal Adaptation Project conducting a similar approach will
further provide additional land for public use. Potential limitation of land in Tuvalu will obtain
great benefit of additional land through this technology.

Coastal reclamation technology involves creating new land by reclaiming areas from the sea at
the coastal zone. This reclaimed land will serve various purposes, such as urban development,
industrial zones, agriculture, or recreation.

Reasons for Selection and Analysis are due to:

e Costs: Coastal reclamation can be expensive due to construction, materials, and
maintenance costs. However, it’s often chosen for its potential long-term benefits.

e Mitigation and Adaptation: Reclaimed land can act as a buffer against rising sea levels,
storm surges, and erosion. It provides space for infrastructure and housing away from
vulnerable coastal areas.

e Economic Benefits: Reclaimed land can boost local economies by creating new real estate,
commercial zones, and tourism hubs.

e Environmental Benefits: Coastal reclamation can enhance biodiversity by creating new
habitats. It may also improve water quality and reduce coastal pollution.

e Social Benefits: Reclaimed land can accommodate population growth, alleviate housing
shortages, and enhance recreational spaces.

The success of coastal reclamation projects depends on careful planning, environmental
impact assessments, and sustainable management.

1.3.2 Ambition for the TAP

Ambition

The ambition of this Technology Action Plan (TAP) is to catalyze the widespread deployment
and diffusion of the Coastal Reclamation technology within Tuvalu on the coastal sector, as
identified during the Technology Needs Assessment (TNA) stage. This plan aims to harness
this technology to deliver substantial socio-economic and environmental benefits, thereby
contributing to sustainable development and climate resilience.

By setting an ambitious yet achievable scale for technology deployment and diffusion, this TAP
seeks to transform Tuvalu coastal sector, delivering long-term socio-economic and
environmental benefits.

Ambition for the Coastal Reclamation Technology in Tuvalu can be delivered successfully
through the following concepts:

Vision:
e To create resilient, sustainable, and thriving coastal communities in Tuvalu by
strategically implementing coastal reclamation technology by 2030.



Scale and Context

The Scale and Context of the coastal reclamation projects in Tuvalu involve a comprehensive
approach tailored to the unique needs of each of the nine inhabited islands. These projects will
prioritize areas based on their vulnerability to sea-level rise, population density, and existing
infrastructure. The proposed scale of the Technology shall include the followings.

Island-Level Deployment will ensure that each island’s specific needs are addressed. Coastal
reclamation projects will be customized to suit the conditions and requirements of each island,
ensuring that the most vulnerable areas receive the necessary attention and resources.

Sector-Specific Implementation will focus on various key areas. In urban development,
reclaimed land will be used to accommodate housing, commercial centers, and public spaces,
addressing the needs of growing populations. For agriculture and food security, reclaimed areas
will support agriculture, aquaculture, and food production, contributing to self-sufficiency. In
tourism and resilience, reclaimed zones near coastlines will enhance tourism opportunities
while acting as buffers against storm surges, providing both economic and protective benefits.

Community Participation is crucial for the success of these projects. Local communities,
including traditional leaders, will be actively engaged in the decision-making process to ensure
equitable access to reclaimed land and its benefits. This participatory approach will foster a
sense of ownership and commitment among the community members.

The Socio-Economic and Environmental Benefits of coastal reclamation are significant.
These projects will enhance resilience by protecting against sea-level rise, storm surges, and
erosion, thereby safeguarding lives, property, and livelihoods. Economic growth will be
stimulated as reclaimed land hosts businesses, markets, and tourism facilities, creating jobs and
increasing economic activity. Improved food production from reclaimed areas will contribute
to food security and self-sufficiency.

In terms of Climate Mitigation and Adaptation, reclaimed land can sequester carbon through
vegetation, and sustainable management practices will enhance ecosystem services. This will
contribute to climate change mitigation efforts and improve the overall resilience of the coastal
areas.

Community Well-Being will be improved through access to recreational spaces, parks, and
green areas, enhancing the quality of life for residents. Additionally, reduced overcrowding in
existing settlements will alleviate pressure on current infrastructure and resources.

However, there are Challenges to consider. Environmental impacts must be thoroughly
assessed to minimize negative effects and preserve biodiversity and coastal ecosystems.
Financial sustainability is another challenge, requiring the exploration of innovative financing
mechanisms such as climate bonds and public-private partnerships to balance costs with long-
term benefits. Climate-resilient design is essential, incorporating climate projections into the
design to build adaptive capacity and ensure the longevity of the projects.

This ambition requires collaboration among government agencies, international partners, and
local stakeholders. It’s a transformative step toward Tuvalu’s sustainable future.

1.3.3 Actions and Activities selected for inclusion in the TAP

Technology Action Plans (TAPs) play a crucial role in supporting the implementation of the
reclamation technology to achieve climate and development benefits.



Summary of Barriers and Measures to Overcome Barriers
Barriers

The identified barriers to meet the specified ambition for transfer and diffusion of the
reclamation technology include:

Financial Constraints: Funding limitations can hinder technology adoption. Reclamation
projects often require substantial investment in infrastructure, equipment, and skilled personnel.
At this stage, Tuvalu is not yet in a position to invest in huge projects like this reclamation
technology. However, given its vital role to protect the communities from sea level rise and
climate change variabilities, it essential that the government do consider investment into the
technology.

Technical Challenges: Implementing reclamation technologies may involve complex
engineering, design, and operational aspects. Lack of technical expertise can be a barrier. As
Tuvalu do not have this capacity, it is essential to consider tapping into technical assistance.
Regulatory Compliance: Compliance with environmental regulations, permits, and land-use
policies can pose challenges. Navigating legal requirements is crucial. Although Tuvalu has
provided some regulations related to coastal protection, this may be inadequate and therefore,
further review is recommended.

Stakeholder Engagement: Engaging local communities, government agencies, and other
stakeholders is essential. Resistance or lack of buy-in can hinder progress.

Market Demand: If there’s insufficient demand for reclaimed land or products, the economic
viability of reclamation projects may be compromised.

Measures to Overcome Barriers

The followings are the identified measures to meet the specified ambition for transfer and
diffusion of the reclamation technology.

Financial Innovations: Exploration of innovative financing mechanisms, such as public-
private partnerships, green bonds, or climate funds like the Green Climate Fund (GCF).
Leverage grants, subsidies, and concessional loans. The provision of a project proposal which
is common for Tuvalu is highly recommended and vital. The existing QEII Park which is the
product of reclamation, this has set an excellent approach in which has to be continued for the
benefit of the country and its population.

Capacity Building: Investment in training programs for engineers, technicians, and project
managers. Enhance technical skills to address complex challenges. Upgrading the knowledge
of existing experts and sending new professionals to be trained on the technology is vital and
highly recommended. Maintaining and sustaining the technology is vital and therefore capacity
building is highly recommended.

Streamlined Permitting: Working closely with regulatory bodies like Island Councils or
Kaupule to expedite permitting processes is recommended. Advocate for streamlined approvals
while ensuring environmental safeguards are highly essentials for the diffusion and
implementation of the technology.

Community Engagement: Conducting awareness campaigns, involve local communities and
considering gender balance, and address their concerns is vital. Taking into account the benefits
of reclamation through job creation, ecosystem restoration and protection of the livelihood of
the people are all essential entities in the diffusion and implementation of the technology.
Market Development: Assessing market demand for reclaimed land in terms of agriculture,
urban development, or conservation. Promote the economic value of reclamation.

Actions Selected for Inclusion in the TAP



The selected actions and key points for inclusion in the Technology Action Plan (TAP) focus
on resource feasibility, ensuring that each action is assessed for its practicality given the
available financial, technical, and human resources. This involves considering budget
constraints, existing infrastructure, and personnel capacity to prioritize actions that can be
realistically executed within the allocated resources. Funding can be secured through various
means, including grants and partnerships.

Financial Resources are critical for the successful implementation of the TAP. A thorough
budget analysis is necessary to identify funding gaps. Applying for grants from international
organizations, governments, and NGOs can provide additional financial support. Forming
partnerships with private sector companies, academic institutions, and other stakeholders can
help share costs. Additionally, crowdfunding platforms can be utilized to raise small amounts
of money from a large number of people.

Technical Resources are equally important. Evaluating the current technology infrastructure
and identifying areas for improvement is essential. Implementing training programs will
enhance the technical skills of the team. Collaborating with organizations that can provide the
necessary technology or expertise through technology transfer is beneficial. Starting with small-
scale pilot projects can test the feasibility of new technologies before full-scale implementation.
Human Resources play a vital role in the TAP. Investing in capacity-building initiatives will
enhance the skills and knowledge of the team. Engaging volunteers can support various aspects
of the project. Hiring consultants or experts for specialized tasks that require specific expertise
is also recommended. Forming interdisciplinary teams will leverage diverse skills and
perspectives.

Prioritization and Planning are crucial for effective resource management. Prioritizing
actions that are most feasible given the available resources ensures efficient use of funds and
efforts. Implementing projects in phases can help manage resources more effectively.
Establishing a robust monitoring and evaluation framework will track progress and allow for
necessary adjustments. Identifying potential risks and developing mitigation strategies will
address any challenges that arise.

Stakeholder Engagement

Stakeholder Engagement is a critical component of the Technology Action Plan (TAP),
ensuring that relevant stakeholders are involved in the selection and design process. This
involves consulting experts, local communities, government agencies, and industry
representatives to reflect a consensus on priorities and address the needs of different
stakeholders.

The first step is Stakeholder Mapping and Identification. This involves identifying all
relevant stakeholders, including local communities, government agencies, industry
representatives, NGOs, and academic institutions. Mapping out these stakeholders helps to
understand their interests, influence, and potential impact on the project.

Communication and Consultation are essential for effective stakeholder engagement. Initial
consultations are conducted to gather input and understand stakeholder concerns and
expectations. Regular updates are provided to stakeholders through newsletters, meetings, and
online platforms. Establishing feedback mechanisms allows stakeholders to provide input
throughout the project lifecycle.

Collaborative Planning is another key aspect. Organizing workshops and meetings facilitates
dialogue and collaboration among stakeholders. Involving stakeholders in the decision-making
process ensures their perspectives are considered. Consensus-building techniques are used to
address conflicts and reach agreements on priorities and actions.

Capacity Building is crucial for empowering stakeholders. Offering training programs
enhances stakeholders’ understanding of the project and its objectives. Sharing resources and
information builds their capacity to contribute effectively.



Monitoring and Evaluation ensure the effectiveness of stakeholder engagement activities.
Developing engagement metrics helps monitor these activities. Continuous improvement is
achieved by using feedback and evaluation results to refine engagement strategies. Inclusive
practices ensure that the needs of marginalized and vulnerable groups are considered. Striving
for equitable representation ensures that all stakeholder groups are fairly represented in the
engagement process.

Risks

Risk Assessment is a crucial component of the Technology Action Plan (TAP), involving the
evaluation of potential risks associated with each action. These risks can be environmental,
social, climate and economic risks. The goal is to identify minimal risks while ensuring long-
term benefits. Key actions and activities for evaluating these risks include:

e Environmental Risks

Environmental risks pertain to the potential negative impacts that proposed actions may have
on the natural environment. These risks are crucial to assess to ensure that actions do not cause
harm to ecosystems, biodiversity, and natural resources. Key aspects include:

e Environmental Impact Assessments (EIAs): These assessments are comprehensive
studies conducted to understand the potential environmental consequences of proposed
actions. EIAs evaluate various factors such as air and water quality, soil health, wildlife
habitats, and vegetation. They identify any negative effects and suggest mitigation
measures to minimize harm. This is conducted before the technology is implemented,
then continue reviewed during the implementation stage and after the implementation.

e Pollution Control Measures: Strategies to reduce pollution, such as controlling
emissions, managing waste, and preventing contamination of water bodies. This has to
be ongoing during the technology implementation.

e Habitat Restoration: Efforts to restore and rehabilitate damaged ecosystems to their
natural state, ensuring the preservation of biodiversity. This has to happen throughout
the life of the technology.

o Climate Risks

Climate risks involve the potential impacts of climate change on the proposed actions and how
these actions can affect climate resilience. These risks are assessed to ensure that actions are
sustainable and adaptable to changing climate conditions. Key aspects include:

e Climate Risk Analysis: This involves evaluating the vulnerability of proposed actions
to climate change impacts such as extreme weather events, sea-level rise, temperature
fluctuations, and changing precipitation patterns. The analysis helps in identifying areas
that are most at risk and require adaptation measures.

e Mitigation Strategies: Development and implementation of strategies to mitigate the
identified climate risks. These strategies can include enhancing infrastructure resilience,
adopting climate-smart agricultural practices, and implementing water management
systems.

e Adaptive Measures: Implementing measures that enhance the adaptability of
communities and ecosystems to climate change, such as creating buffer zones,
diversifying crops, and investing in renewable energy sources.

e Social Risks

Social risks relate to the potential adverse effects that proposed actions may have on local
communities, including impacts on their health, livelihoods, and social structures. Assessing
social risks ensures that actions are fair and inclusive, promoting social well-being. Key aspects
include:

e Social Impact Assessments (SIAs): These assessments analyze the potential social
impacts of proposed actions on communities. They examine aspects such as
displacement, changes in employment opportunities, access to resources, and
community health.



e Stakeholder Consultations: Engaging with local communities, stakeholders, and interest
groups to gather their input, concerns, and suggestions regarding proposed actions. This
process ensures that the perspectives of those affected are considered in decision-
making.

e Equity and Inclusion: Ensuring that proposed actions are inclusive and equitable. This
means addressing the needs of marginalized and vulnerable groups, ensuring fair
distribution of benefits, and preventing any form of discrimination.

o Economic Risks

Economic risks involve the potential financial implications and economic viability of proposed
actions. These risks are assessed to ensure that actions are financially sustainable and provide
economic benefits. Key aspects include:

e Cost-Benefit Analysis: Evaluating the financial costs of proposed actions against the
expected economic benefits. This analysis helps in determining the feasibility and return
on investment of the actions.

¢ Funding and Investment: Identifying potential sources of funding and investment to
support the implementation of proposed actions. This can include government grants,
private sector investments, and international aid.

e Economic Resilience: Assessing how proposed actions can enhance the economic
resilience of communities and regions. This involves diversifying income sources,
creating employment opportunities, and strengthening local economies.

By thoroughly assessing these risks and implementing appropriate measures, the Technology
Action Plan (TAP) can ensure sustainable and inclusive development while minimizing

potential negative impacts.

Activities Identified for Implementation of Selected Actions
The identified activities for the implementation of the selected actions are tabulated below.

Table 1.4: Identified activities for the selected actions.

Category Activity
Resource Feasibility - Develop financial policy and regulatory framework, including reviewing

existing policies for climate impact elements. <br> - Conduct technical
training for local experts on the job and send new graduates for further
education. <br> - Develop project proposals to address budget constraints.

Stakeholder Engag t - Involve stakeholders during the design and overall implementation stages.
<br> - Conduct awareness workshops with communities.
Risk Assessment - Conduct risk monitoring assessments for environmental, social, and

economic status throughout the project implementation

Actions to Be Implemented as Project Ideas

To transform the identified actions into concrete project ideas, it is essential to consider their
impact potential, feasibility, and alignment with national priorities. Here are some project ideas
based on the actions discussed:

Project Idea 1: Community-Based Climate Resilience Program

Actions to Implement:

e Stakeholder Engagement: Conduct initial consultations and regular updates with local
communities, government agencies, and NGOs.

e Capacity Building: Implement training programs for local communities on climate
resilience practices.

e Environmental Impact Assessment: Conduct EIAs to identify potential environmental risks
and mitigation strategies.



Arguments:

e Impact Potential: High, as it directly involves and benefits local communities.

o Feasibility: Feasible with existing resources and through partnerships with NGOs and
government agencies.

e Alignment with National Priorities: Aligns with national goals of enhancing community
resilience to climate change.

Project Idea 2: Sustainable Fisheries Management Initiative

Actions to Implement:

e Technology Assessment: Evaluate current fishing technologies and identify sustainable
alternatives.

e Training Programs: Provide training for fishers on sustainable fishing practices.

o Stakeholder Consultations: Engage with fishers, industry representatives, and government
agencies to gather input and build consensus.

Arguments:

e Impact Potential: High, as it promotes sustainable use of marine resources and supports
livelihoods.

e Feasibility: Feasible with support from government agencies and international
organizations.

e Alignment with National Priorities: Supports national objectives of sustainable fisheries
management and marine conservation.

Project Idea 3: Coastal Ecosystem Restoration Project

Actions to Implement:

e Environmental Impact Assessment: Conduct EIAs to identify areas for restoration and
potential environmental risks.

e Pilot Projects: Implement small-scale pilot projects to test restoration techniques.

e Stakeholder Engagement: Involve local communities and stakeholders in the planning and
implementation process.

Arguments:

e Impact Potential: High, as it enhances coastal resilience and biodiversity.

e Feasibility: Feasible with support from environmental NGOs and government agencies.

e Alignment with National Priorities: Supports national objectives of ecosystem conservation
and climate adaptation.

Project Idea 4: Climate Finance Mechanism Development

Actions to Implement:

e Partnerships: Form partnerships with international organizations and financial institutions
to develop innovative climate finance mechanisms.

e Risk Assessment: Evaluate potential financial and economic risks associated with new
finance mechanisms.

e Monitoring and Evaluation: Establish a robust monitoring and evaluation framework to
track the effectiveness of finance mechanisms.

Arguments:

e Impact Potential: High, as it provides sustainable funding for climate projects.

e Feasibility: Feasible with collaboration from financial institutions and international
organizations.

e Alignment with National Priorities: Aligns with national goals of securing sustainable
funding for climate initiatives.



1.3.4

Stakeholders and Timeline for implementation of TAP

The table below tend to describe the process of stakeholder identification and actions to be
implemented along with sequence and timing of specific activities, as well as the nature and

scale of the activity.

Table 1.5: Scheduling and sequencing

of actions and specific activities

Actions

Activity

Phase 1: Planning and initial consultations (1-3 months)

Timeline

1.1 Stakeholder 1.1.1 Identify and map all relevant 0-1 month Small, involving key
identification and stakeholders. The Public Works project team members.
mapping Department will be responsible in
identifying key stakeholders.
1.2 Initial 1.2.1 Conduct initial consultations 1-2 months Medium, involving
consultations with stakeholders to gather input and multiple stakeholders
build consensus. groups.
1.3 Environmental and 1.3.1 Conduct EIAs and SIAs to 2-3 months Large, involving

social impact
assessments

identify potential risks and mitigation
strategies.

technical experts and
community participants.

Phase 2: Capacity Building and Project Implementation (4-9 months)

2.1 Training programmes | 2.1.1 Implement training programs 4-6 months | Medium, involving local

for stakeholders, experts | for local communities and communities and NGOs.

and Contractor. stakeholders. Trainings to include:

e Data review and analysis of
existing projects/programs.

2.2 Project 2.2.1 Launch small-scale pilot 6-9 months Medium to large,

implementation projects to test feasibility and gather depending on the scope

preparation and data. of the projects.

mobilization.

Phase 3: Full-Scale Implementation (Months 10-24)

3.1 Grant Applications 3.1.1 Apply for grants and secure 10-12 Medium, involving

and Funding Securing. funding from various sources. months project team and
financial experts.

3.2 Infrastructure 3.2.1 Implement necessary 12-18 Large, involving

Upgrades and infrastructure upgrades and transfer months government agencies,

Technology Transfer. technology. private sector, and
technical experts.

3.3 Full-Scale Project 3.3.1 Roll out full-scale projects 18-24 Large, involving all

Implementation based on pilot results and stakeholder | months stakeholders.

feedback.

Phase 4: Monitoring, Evaluation, and Scaling Up (Months 25-36)

4.1 Monitoring and 4.1.1 Establish a robust monitoring 25-30 Medium, involving

Evaluation. and evaluation framework to track months academic institutions and
progress. consultants.

4.2 Scaling Up 4.2.1 Scale up successful pilot 30-36 Large, involving all

Successful Initiatives. projects and initiatives based on months stakeholders.

evaluation results.

The following table highlights the identified stakeholders and their roles in the implementation
of the TAP.

Table 1.6: Stakeholders and roles
Stakeholders Roles

1.

Climate Change Department

Overall management, designing and overseeing the TAP
implementation.

2. Public Works Department Designing and planning of required activities identified in the TAP.

3. Environment Department Monitoring and assessing environmental risks of activities
implemented under the TAP.

4. Energy Department Overseeing and managing energy related activities.




5. Kaupule & Falekaupule Support the implementation and assist in the designing process.

6. AG Office Provide advisory roles in the designing and planning to ensure
alignment with national policies and regulations.

7. Department of Planning

For the successful implementation of the Technology Needs Assessment (TNA) for land
reclamation technology in Tuvalu, it is essential to involve several key stakeholders to ensure
a comprehensive and inclusive approach. This approach addresses both the technical and social
aspects of the projects. The identified key stakeholders include:

Government Agencies play a crucial role in overseeing and managing various aspects of the
project. The Ministry of Natural Resources is responsible for land use and management,
ensuring that the land reclamation projects are effectively planned and executed. The Ministry
of Environment ensures environmental sustainability and compliance with regulations,
safeguarding the natural ecosystem. The Ministry of Finance manages funding and financial
resources, ensuring that the projects are financially viable and sustainable.

Local Authorities are vital for engaging with local communities and addressing their needs
and concerns. The Kaupule (Island Councils) play a key role in this engagement, ensuring that
the projects are aligned with the community’s interests. Community leaders facilitate
participation and support from local residents, fostering a sense of ownership and collaboration.

International Organizations such as the United Nations Environment Programme (UNEP)
and the Global Environment Facility (GEF) provide essential technical support, guidance, and
financial assistance. Their involvement ensures that the projects benefit from global expertise
and resources.

Non-Governmental Organizations (NGOs), both local and international, support community
engagement, capacity building, and advocacy. They play a crucial role in ensuring that the
projects are inclusive and that the voices of all community members are heard.

Academic and Research Institutions contribute by conducting research and providing
expertise on land reclamation technologies and environmental impacts. Universities and
research centres offer valuable insights and innovative solutions to address the challenges of
land reclamation.

The Private Sector is involved in implementing land reclamation projects and providing
technical expertise. Construction and engineering firms bring the necessary skills and
experience to execute the projects, while technology providers supply innovative solutions and
equipment.

Local Communities, including residents and landowners, participate in consultations and
decision-making processes. Their involvement ensures that the projects meet their needs and
respect local customs and traditions, fostering community support and sustainability.

Donor Agencies, including bilateral and multilateral donors, provide funding and technical

assistance for project implementation. Their support is crucial for securing the necessary
resources to carry out the projects effectively.

1.3.5 Estimation of Resources Needed for Action and Activities

Estimation of Resources Needed for Actions and Activities.



These estimates provide a comprehensive overview of the resources needed for capacity
building and the implementation of the TAP. They are based on the economic assessment from
the BA&EF report and are designed to ensure that each action is feasible and impactful.

Estimation of Capacity Building Needs:
e Community-Based Climate Resilience Program

o Training Programs: Conduct workshops and training sessions on climate
resilience practices.

o Technical Assistance: Provide ongoing technical support to local communities.

o Capacity Building Workshops: Organize workshops to enhance the skills of
community leaders and local government officials.

e Sustainable Fisheries Management Initiative

o

o

o

Training for Fishers: Implement training programs on sustainable fishing practices
and technology use.

Technical Support: Provide technical assistance for the adoption of sustainable
fishing technologies.

Capacity Building for Regulatory Bodies: Enhance the capacity of regulatory bodies
to monitor and enforce sustainable fishing practices.

e Renewable Energy Infrastructure Development

o

o

o

Technical Training: Offer training programs for technicians and engineers on
renewable energy technologies.

Capacity Building for Policy Makers: Conduct workshops for policy makers on
renewable energy policies and regulations.

Community Awareness Programs: Implement awareness programs to educate
communities about the benefits of renewable energy.

e Coastal Ecosystem Restoration Project

[e]

Training on Restoration Techniques: Provide training on coastal ecosystem
restoration techniques.

Capacity Building for Local Authorities: Enhance the capacity of local authorities
to manage and monitor restoration projects.

Community Engagement: Conduct community engagement sessions to involve
local communities in restoration efforts.

e Climate Finance Mechanism Development

o

o

o

Training on Finance Mechanisms: Offer training programs on innovative climate
finance mechanisms.

Capacity Building for Financial Institutions: Enhance the capacity of financial
institutions to develop and manage climate finance mechanisms.

Workshops for Stakeholders: Organize workshops for stakeholders to understand
and participate in climate finance initiatives.

Estimations of Costs of Actions and Activities

These estimates provide a comprehensive overview of the resources needed for capacity
building and the implementation of the TAP. They are based on the economic assessment from
the BA&EF report and are designed to ensure that each action is feasible and impactful. The
following table highlights estimation of costs of actions and activities

Table 1.7: Estimation of costs of actions and activities



Estimation of costs of actions and activities

Action 1; Community-Based Climate Resilience Programme.

Activities Costs

1. Training programmes 50,000
2. Technical assistance 30,000
3. Workshops and materials 50,000

Action 2: Sustainable fisheries management intitiatives

1. Training for fishers 50,000
2. Technical support 30,000
3. Capacity building for regulatory bodies 50,000

Action 3: Renewable energy infrastructure development

1. Technical training 60,000
2. Capacity building for policy makers 30,000
3. Community awareness programmes 50,000
4. Infrastructure upgrades 800,000

Action 4: Coastal ecosystem restoration project

1. Training on restoration techniques 50,000
2. Capacity building for local communities 90,000
3. Community engagement 20,000
4. Restoration activities 1,000,000

Action 5: Climate finance mechanism development

1. Training on finance mechanism 50,000
2. Capacity building for financial institutions 30,000
3. Workshops for stakeholders 50,000
4. Development of finance mechanisms 100,000
Overall total 2,590,000

1.3.6 Management Planning

Risk and Contingency Planning
By focusing on the following immediate and critical steps, you can ensure a sharpened focus
and commit appropriate resources to achieve the desired outcomes.

Step 1: Management Planning
Key Points/Issues to be considered includes:

Clear Objectives: Define clear, measurable objectives for each project to ensure
alignment with overall goals.

Stakeholder Roles: Clearly outline the roles and responsibilities of all stakeholders
involved.

Resource Allocation: Ensure efficient allocation of financial, technical, and human
resources.

Timeline and Milestones: Develop a detailed timeline with specific milestones to track
progress.

Communication Plan: Establish a robust communication plan to keep all stakeholders
informed and engaged.

Monitoring and Evaluation: Implement a monitoring and evaluation framework to
assess progress and make necessary adjustments.

Step 2: Risks and Contingency Planning



Key Points/Issues to be considered includes:
e Environmental Risks:
o Issue: Potential negative impacts on ecosystems and biodiversity.
o Contingency Plan: Conduct thorough Environmental Impact Assessments (EIAs)
and implement mitigation strategies.
e Social Risks:
o Issue: Displacement or adverse effects on local communities.
o Contingency Plan: Engage in continuous stakeholder consultations and develop
social impact mitigation plans.
e Economic Risks:
o Issue: Budget overruns and financial instability.
o Contingency Plan: Perform cost-benefit analyses and establish contingency funds.
e Technical Risks:
o Issue: Failure of new technologies or infrastructure.
o Contingency Plan: Start with pilot projects to test feasibility and have backup plans
for alternative technologies.
e Political Risks:
o Issue: Changes in government policies or political instability.
o Contingency Plan: Maintain flexibility in project plans and build strong
relationships with multiple government agencies.
e Operational Risks:
o Issue: Delays in project implementation due to logistical challenges.
o Contingency Plan: Develop detailed operational plans and have alternative suppliers
or contractors ready.

Next Steps

a) Immediate Requirements to Proceed:

o Stakeholder Engagement: Conduct initial consultations with all identified stakeholders
to gather input and build consensus.

o Resource Mobilization: Secure initial funding and resources required for the planning
phase.

o Baseline Assessments: Perform baseline environmental, social, and economic
assessments to inform project planning.

o Team Formation: Assemble a project team with clear roles and responsibilities.

b) Critical Steps to Succeed:

o Detailed Planning: Develop detailed project plans, including timelines, milestones, and
resource allocation.

o Capacity Building: Implement capacity-building initiatives to ensure all stakeholders
are equipped to contribute effectively.

o Pilot Projects: Launch pilot projects to test feasibility and gather data for full-scale
implementation.

o Monitoring and Evaluation: Establish a robust monitoring and evaluation framework to
track progress and make necessary adjustments.

o Risk Management: Continuously monitor risks and implement contingency plans as
needed.

o Scaling Up: Based on the success of pilot projects, scale up initiatives to achieve broader
1impact.



1.3.7 TAP overview table

Table 1.8: TAP overview for the Land Reclamation Technology

Sector Coastal
Sub-sector Land reclamation
Technology Land Reclamation Technology
Ambition To catalyze the widespread deployment and diffusion of the Coastal Reclamation technology within Tuvalu on the coastal sector
Benefits e Deliver substantial socio-economic and environmental benefits.
e  Contributing to sustainable development and climate resilience.
e Secks to transform Tuvalu coastal sector.
e  Delivering long-term socio-economic and environmental benefits.
Action Activities to be implemented | Sources of | Responsibl | Time Risks Success criteria Indicators for Budget
funding e body and | frame Monitoring of per
focal point implementation activity
1. Community | 1.1 Training programmes GoT, FFA | DoE, 1-2 mths | Inadequate Training 1 training program 80,000
—based CCD, financial support. | programs are completed
climate MHACCE conducted
resilience 1.2 Technical assistance GoT, FFA | DoE, 2-3 mths | Lack of support Deployment of Complete technical 50,000
programme CCD, from regional technical assistance tasks
MHACCE, counterparts. assistance
SPC
1.3 Workshops and materials | GoT, FFA | DoE, 2-3 mths | Lack of funding Workshop One workshop was 80,000
CCD, support. conducted as conducted for the
MHACCE planned first quarter
2. Sustainable | 2.1 Training for fishers GoT, MHACCE, | 3-4 mths | Lack of interest of | Training One training was 100,000
fisheries Taiwan DoF both fishers and conducted as accomplished.
managemen Embassy, the GoT. planned.
t initiatives FFA
2.2 Technical support FFA, GoT, | DoF, CCD, | 4-5 mths | Insufficient Deployment of TA support was 50,000
SPC SPC support from support as accomplished as
regional partners. | planned. planned.
2.3 Capacity building for SPC, GoT | SPC,DoF | 6-7 mths | Lack of funding A workshop 2 workshops 100,000
regulatory bodies support conducted for conducted in Q1 and
regulatory bodies | Q2
3. Coastal 4.1 Training on restoration UNDP. MHACCE, | 25-26 Low participation | Training of key One training 100,000
ecosystem techniques. GoT Kaupule mths turn out stakeholders conducted.
restoration 3.2 Capacity building for GoT, MHACCE, | 26-27 Low participation | A workshop was | One workshop 90,000
project local communities. Kaupule Kaupule mths turn out conducted conducted




3.3 Community GoT, Kaupule, 27-28 Low participation | Pilot project One pilot project on 50,000
engagement. UNDP MHACCE | mths turn out restoration coastal restoration
conducted carried out.
3.4 Restoration activities UNDP, Kaupule, 28-30 Low participation | Planned activities | One planned activity | 1,000,000
GoT MHACCE | mths turn out were conducted. conducted
4. Climate 5.1 Training on Finance GoT, MHACCE, | 31-32 Low turned out of | Training was One training was 100,000
finance Mechanism UNDP MFED mths participation conducted as conducted
mechanism scheduled.
development | 5.2 Capacity building for GoT, MFED 32-33 Low turned out of | Workshop was One workshop 100,000
financial institutions UNDP mths participation conducted conducted as
scheduled
5.3 Workshops for GoT, MFED 34-35 Insufficient A workshop was | One workshop 100,000
stakeholders UNDP mths funding to support | conducted conducted as
the workshop. scheduled
5.4 Development of finance | UNDP. MFED, 36 39 Lack of interest of | A financial Complete the 100,000
mechanisms GoT MHACCE | mths the GoT mechanism was development of the
developed. financial mechanism.
Total 2,100,000




|.4 Action Plan for Wave Breakers Technology

1.4.1 Introduction

The selected technology for further analysis is Wave Breaker Technology. This innovative
solution has been chosen due to its significant potential in mitigating coastal erosion and
protecting coastal infrastructure. Wave Breaker Technology involves the installation of
structures designed to reduce the energy of incoming waves, thereby minimizing their impact
on shorelines.

Description of the Technology

Wave Breaker Technology consists of strategically placed barriers that disrupt the force of
waves before they reach the shore. These barriers can be constructed from various materials,
including concrete, rock, or specialized synthetic materials, and are designed to absorb and
dissipate wave energy. A nature-based solution like mangrove restoration is another solution
that can go together with artificial technology. The technology is adaptable to different coastal
environments and can be customized based on specific site conditions and requirements.

Main Reasons for Selection

e Cost-Effectiveness: Compared to traditional coastal defence mechanisms, Wave
Breaker Technology offers a cost-effective solution. The materials used are often
readily available, and the construction process is relatively straightforward, reducing
overall project costs.

e Adaptation Potential: This technology is highly adaptable to various coastal settings,
making it suitable for a wide range of environments. It can be tailored to address specific
erosion issues, providing a flexible approach to coastal management.

e Environmental Benefits: Wave Breaker Technology promotes the preservation of
natural coastal habitats. By reducing wave energy, it helps to maintain the integrity of
shorelines and supports the growth of marine vegetation, which can further stabilize the
coast.

e Economic Benefits: Protecting coastal infrastructure from erosion can prevent costly
damage and maintenance. This technology helps safeguard properties, roads, and other
critical infrastructure, ensuring their longevity and reducing economic losses.

e Social Benefits: By mitigating coastal erosion, Wave Breaker Technology contributes
to the safety and well-being of coastal communities. It helps to preserve beaches and
recreational areas, enhancing the quality of life for residents and supporting local
tourism.

1.4.2 Ambition for the TAP

By implementing Wave Breaker Technology on a national scale, Tuvalu aims to achieve
significant socio-economic and environmental benefits, ensuring a resilient and sustainable
future for its coastal areas.

The ambition for deploying Wave Breaker Technology in Tuvalu is to significantly enhance
coastal resilience and protect vulnerable shorelines from the adverse effects of climate change.
This technology aims to be implemented on a large scale across the most at-risk coastal areas,
ensuring comprehensive protection and sustainable development. Deployment and
implementation will be carried out on the capital Funafuti as well on outer islands at main
settlement areas by 2030.

Scale and Context for Technology Deployment
e National Coverage: The goal is to deploy Wave Breaker Technology along the entire
coastline of Tuvalu, prioritizing areas with the highest rates of erosion and those critical to



the country’s infrastructure and communities. This includes key locations such as Funafuti,
Nanumea, and Nukufetau.

e Integration with Existing Coastal Management Plans: The deployment will be integrated
with existing coastal management and climate adaptation plans to ensure a cohesive
approach. This includes aligning with the National Adaptation Programme of Action
(NAPA) and other relevant frameworks.

e Community Involvement: Engaging local communities in the planning and implementation
process is crucial. This ensures that the technology meets the specific needs of the residents
and leverages local knowledge for optimal placement and effectiveness.

Proposed Scale of Implementation

e Pilot Projects: Initial pilot projects will be conducted in the most vulnerable areas to
demonstrate the effectiveness of Wave Breaker Technology. These pilots will serve as
models for broader implementation and provide valuable data for refining the approach.

e Phased Rollout: Following successful pilot projects, a phased rollout will be implemented.
This approach allows for gradual scaling up, ensuring that lessons learned from earlier
phases are incorporated into subsequent deployments.

e Capacity Building: Training programs will be established to build local capacity for the
installation and maintenance of Wave Breaker Technology. This ensures long-term
sustainability and empowers local communities to manage their coastal defenses.

Socio-Economic and Environmental Benefits

e Economic Resilience: By protecting coastal infrastructure, Wave Breaker Technology helps
to prevent economic losses from erosion and storm damage. This supports the stability of
local economies and preserves livelihoods.

e Environmental Preservation: The technology promotes the preservation of natural coastal
habitats, supporting biodiversity and enhancing ecosystem services. This contributes to the
overall health of marine and coastal environments.

e Social Well-Being: Improved coastal protection enhances the safety and well-being of
coastal communities. It helps to preserve cultural heritage sites and recreational areas,
contributing to the quality of life for residents.

1.4.3 Actions and Activities selected for inclusion in the TAP

Summary of Barriers and Measures to Overcome Barriers

Barriers and Measures to Overcome Them

In the pursuit of implementing wave breaker technology for coastal protection, several barriers
have been identified. Financial constraints pose a significant challenge, as there is limited
funding available for large-scale coastal protection projects. Additionally, there is a lack of
local technical expertise in the design, installation, and maintenance of wave breaker
technology. Community engagement is also insufficient, with low levels of involvement and
awareness about the benefits of this technology. Furthermore, there are environmental
concerns regarding the potential negative impacts on marine ecosystems during the installation
process.

To overcome these barriers, several measures have been proposed. Securing funding is a
priority, with efforts directed towards pursuing international grants, forming partnerships, and
obtaining government funding to support the project. Capacity building initiatives will be
implemented to develop local technical expertise through training programs. Community
outreach will be enhanced by conducting awareness campaigns and involving local
communities in the planning and implementation process. To address environmental concerns,



thorough environmental impact assessments will be performed, and eco-friendly
construction practices will be adopted.

Actions Selected for Inclusion in the Technology Action Plan (TAP)

Funding Acquisition: To ensure the successful implementation of wave breaker technology, it
is crucial to secure the necessary funding. This will be achieved through international grants,
partnerships with NGOs, and government allocations. The availability of financial resources is
essential for the project’s success.

Technical Training Programs: Developing and implementing training programs for local
engineers and technicians is vital. These programs will focus on the design, installation, and
maintenance of wave breakers. Building local capacity ensures long-term sustainability and
reduces dependency on external expertise.

Community Engagement Initiatives: Organizing workshops, seminars, and community
meetings will raise awareness and involve local residents in the project. Engaging the
community fosters local support and ensures that the technology meets the specific needs of the
residents.

Environmental Impact Assessments: Conducting comprehensive environmental impact
assessments is necessary to identify and mitigate potential negative effects on marine
ecosystems. Ensuring environmental sustainability is crucial for the long-term success of the
project. However, prior conducting the EIA, it is essential to conduct site inspection at most
impacted areas and proposed a proper type of wave-breaker that will ensure resilient of the
community in general. Again it is appropriate to design a combination wave-breaker of artificial
and nature-based solution like mangrove rehabilitation.

Activities Identified for Implementation of Selected Actions

To ensure the successful implementation of wave breaker technology, several key activities
have been identified across different areas of focus.

Funding Acquisition: Efforts to secure funding will involve identifying potential sources and
preparing grant applications. The Public Works Department in close collaboration with the
Ministry of Finance will be responsible for preparation of grant application. Establishing
partnerships with international organizations and NGOs will be crucial, as will advocating for
government budget allocations to support the project.

Technical Training Programs: Developing local expertise is essential. This will be achieved
by collaborating with experts to create training curricula, organizing training sessions and
workshops for local engineers and technicians, and providing ongoing support and mentorship
to trainees.

Community Engagement Initiatives: Raising awareness and involving the community is vital
for the project’s success. Informational materials about wave breaker technology will be
designed and distributed. Community meetings and workshops will be hosted to gather input
and feedback, and a community advisory board will be established to oversee project
implementation.

Environmental Impact Assessments: To ensure environmental sustainability, baseline
environmental studies will be conducted to assess current conditions. Mitigation plans will be
developed and implemented to address identified impacts, and environmental conditions will
be monitored throughout the project lifecycle.

Actions to be Implemented as Project Ideas
Pilot Project for Wave Breaker Installation: A pilot project will be implemented in a high-

priority area to demonstrate the effectiveness of wave breaker technology. This pilot project
will provide a proof of concept and valuable data for scaling up the technology.



National Training Program for Coastal Engineers: A national training program will be
established to build local expertise in coastal engineering and wave breaker technology.
Developing local capacity is essential for the long-term sustainability of coastal protection
efforts.

Community-Led Coastal Protection Initiative: A community-led initiative will be launched
to involve local residents in the planning and implementation of wave breaker projects.
Community involvement ensures that the technology is tailored to local needs and enhances
project acceptance and success.

By addressing these barriers and implementing the proposed actions and activities, Tuvalu can
effectively deploy Wave Breaker Technology to protect its coastlines and enhance resilience
against climate change impacts.

1.4.4 Stakeholders and Timeline for implementation of TAP

Overview of Stakeholders for the Implementation of the TAP
The successful implementation of the Technology Action Plan (TAP) involves a diverse group
of stakeholders, each playing a crucial role.

Government Agencies are at the forefront of this initiative. The Ministry of Environment
(MHACCE) serves as the lead agency, overseeing the TAP’s implementation, ensuring
alignment with national environmental policies, and securing necessary approvals. The
Ministry of Finance and Economic Development is pivotal in securing funding, managing
budgets, and handling financial reporting. Local Government Authorities facilitate
community engagement, provide local insights, and support on-the-ground implementation.

International Organizations and NGOs also play a significant role. The United Nations
Development Programme (UNDP) offers technical assistance, funding, and capacity-building
support. The Global Environment Facility (GEF) provides financial support and expertise in
environmental projects. Various Non-Governmental Organizations (NGOs) assist with
community outreach, environmental assessments, and capacity-building initiatives.

Academic and Research Institutions contribute their expertise as well. Local universities and
research centers conduct environmental impact assessments, provide technical expertise, and
develop training programs. International research institutions collaborate on research and
share best practices and innovations in wave breaker technology.

The Private Sector is responsible for the practical aspects of the project. Construction
companies handle the installation and maintenance of wave breaker structures, while
consulting firms provide specialized expertise in coastal engineering and project management.

Finally, Local Communities are integral to the project’s success. Community leaders and
residents participate in planning and decision-making processes, provide local knowledge, and
support implementation efforts. Community advisory boards oversee project progress and
ensure community interests are represented.

Scheduling and Sequencing of Specific Activities

The implementation of the TAP is structured into four phases, each with specific activities and
timelines.

Phase 1: Preparation (Months 1-6): During the preparation phase, initial meetings with all
stakeholders will be conducted to establish roles and responsibilities. Efforts to secure funding



from international organizations, government budgets, and other sources will be prioritized.
Baseline environmental studies will be performed, and mitigation plans will be developed.

Phase 2: Pilot Projects (Months 7-18): In this phase, high-risk areas for pilot projects will be
identified and prioritized. Training sessions for local engineers and technicians will be
developed and delivered. Community outreach will be organized through workshops and
meetings to raise awareness and gather community input.

Phase 3: Implementation (Months 19-36): The implementation phase will see the
construction of wave breaker structures in pilot areas. Regular monitoring of environmental
conditions and project progress will be conducted, with adjustments made as needed. Training
programs will continue, providing ongoing support to local teams.

Phase 4: Scaling Up (Months 37-60): Based on the results of the pilot projects, wave breaker
installations will be expanded to additional high-risk areas. Active engagement with local
communities will be maintained to ensure continued support and adaptation. A system for long-
term monitoring and maintenance of wave breaker structures will be established, ensuring the
project’s sustainability at a national level, with regular assessments conducted from months 55-
60 and beyond.

By following this detailed schedule and sequence of activities, Tuvalu can effectively
implement Wave Breaker Technology, ensuring comprehensive coastal protection and
resilience against climate change impacts.

1.4.5 Estimation of Resources Needed for Action and Activities

Estimation of Capacity Building Needs
To effectively implement the Wave Breaker Technology Action Plan (TAP), several capacity-
building initiatives are essential.

Technical Training Programs are crucial for equipping local engineers, technicians, and
construction workers with the necessary skills. These programs will cover the design,
installation, and maintenance of wave breaker structures. The training will begin with an
intensive 2-3 week course, followed by periodic refresher courses to ensure ongoing
proficiency. Resources required for these programs include training materials, expert trainers,
training facilities, and specialized equipment.

Community Engagement and Education initiatives are vital for involving local
communities, including leaders and residents, in the project. These initiatives will focus on
educating the community about the benefits of wave breaker technology, their role in planning
and implementation, and the importance of environmental stewardship. This will be achieved
through ongoing workshops and community meetings. Necessary resources include educational
materials, facilitators, venues, and communication tools to effectively reach and engage the
community.

Environmental Monitoring and Assessment Training is essential for environmental
scientists and local authorities. This training will cover conducting environmental impact
assessments, monitoring coastal ecosystems, and implementing mitigation measures. The initial
training will last 1-2 weeks, with ongoing support provided to ensure continuous improvement.
Resources needed for this training include monitoring equipment, expert trainers, and data
analysis tools.

By addressing these capacity-building needs, the TAP can be implemented effectively, ensuring
the sustainability and success of wave breaker technology in protecting coastal areas.



Estimations of Costs of Actions and Activities
The estimated costs for implementing the TAP can be broken down into several key
components. The table below tabulate the estimated costs of actions and activities.

Table 1.9: Proposed estimated costs of actions and activities.

Action Activity Estimated Cost (US)
1. Funding Acquisition 1.1 Preparation of grant 100,000
applications,

1.2 Establishing partnerships,
1.3 Securing government

allocations.
2. Technical Training 2.1 Development and delivery of 200,000
Programs training sessions

2.2 Development of training
materials, trainers, and

facilities.
3. Community Engagement 3.1 Organizing workshops, 150,000
Initiatives 3.2 Producing educational
materials
3.3 Facilitating community
meetings.
4. Environmental Impact 4.1 Conducting baseline studies, 250,000
Assessments 4.2 Developing mitigation plans,
4.3 Ongoing environmental
monitoring.
5. Monitoring and 5.1 Regular monitoring of 100,000
Evaluation environmental conditions and

project progress,
5.2 Data collection and analysis.
6. Capacity Building and 6.1 Continued training programs, 200,000

Ongoing Support 6.2 Support for local teams,
6.3 Capacity-building initiatives.
7. Scaling Up 7.1 Expanding  wave  breaker 2,000,000
Implementation installations to additional high-
risk areas based on pilot project
results.
Total Estimated Cost 4,000,000

These cost estimates are based on the economic assessment undertaken as part of the Barrier
Analysis and Enabling Framework (BA&EF) report. They provide a comprehensive overview
of the financial resources required to implement the TAP effectively, ensuring the successful
deployment and diffusion of Wave Breaker Technology in Tuvalu.

1.4.6 Management Planning

Risks and Contingency Planning

Implementing wave breaker technology involves several risks, each requiring a well-thought-
out contingency plan. The following are some identified risks.

Financial Shortfalls pose a significant risk, as insufficient funding could halt the project. To
mitigate this, a diversified funding strategy will be established, including multiple grant
applications, partnerships with international organizations, and government budget allocations.
Additionally, a reserve fund will be maintained to cover unexpected expenses.



Technical Challenges in the design, installation, or maintenance of wave breaker structures
are another concern. To address this, experienced coastal engineers and consultants will be
engaged during the planning phase. A robust training program for local technicians and
engineers will be implemented, and pilot projects will be conducted to refine techniques before
full-scale implementation.

Community Resistance could also impede progress if there is a lack of support or opposition
to the project. Extensive community outreach and education campaigns will be conducted to
raise awareness about the benefits of wave breaker technology. Involving community leaders
in the planning and decision-making process will ensure local buy-in.

Environmental Impact is a critical consideration, as the installation of wave breakers could
negatively affect marine ecosystems. Thorough environmental impact assessments will be
performed, and mitigation strategies will be developed. Eco-friendly materials and construction
methods will be used, and environmental conditions will be continuously monitored and
adjusted as needed.

Natural Disasters, such as extreme weather events, could disrupt project activities. A disaster
response plan will be developed, including protective measures for ongoing construction and
maintenance activities. Critical tasks will be scheduled during periods of lower risk for extreme
weather.

Next Steps
To proceed with the project, several immediate requirements must be addressed.

Finalize Stakeholder Engagement by conducting initial meetings with all identified
stakeholders to confirm roles and responsibilities. A steering committee will be established to
oversee the project.

Secure Funding by submitting grant applications and finalizing partnerships with international
organizations and NGOs. Government budget allocations for the initial phases of the project
will also be secured.

Conduct Environmental Impact Assessments by beginning baseline environmental studies
in high-priority areas and developing mitigation plans based on assessment results.

For the project to succeed, several critical steps must be taken.

Pilot Project Implementation involves selecting pilot sites and beginning the construction of
wave breaker structures. The effectiveness of pilot projects will be monitored and evaluated to
inform broader implementation.

Capacity Building will be achieved by developing and delivering technical training programs
for local engineers and technicians. Ongoing support and mentorship for trained personnel will
be established.

Community Engagement will be enhanced by organizing workshops and meetings to involve
local communities in the project. A community advisory board will be created to provide
continuous feedback and oversight.

Scaling Up will involve using lessons learned from pilot projects to refine techniques and
approaches. Wave breaker installations will be gradually expanded to additional high-risk areas.

By addressing these immediate requirements and critical steps, Tuvalu can ensure the
successful implementation and sustainability of Wave Breaker Technology, enhancing coastal
resilience and protecting vulnerable shorelines.






1.4.7 TAP overview table

Table 1.10: TAP overview for Wave Breakers Technology

TAP overview table ‘

Sector Coastal
Sub-sector Wave Breakers
Technology Wave Breaker Technology
Ambition The ambition for deploying Wave Breaker Technology in Tuvalu is to significantly enhance coastal resilience and protect vulnerable shorelines from the
adverse effects of climate change.
Benefits Socio-Economic and Environmental Benefits
e Economic Resilience: By protecting coastal infrastructure, Wave Breaker Technology helps to prevent economic losses from erosion and storm
damage. This supports the stability of local economies and preserves livelihoods.
e  Environmental Preservation: The technology promotes the preservation of natural coastal habitats, supporting biodiversity and enhancing ecosystem
services. This contributes to the overall health of marine and coastal environments.
e Social Well-Being: Improved coastal protection enhances the safety and well-being of coastal communities. It helps to preserve cultural heritage
sites and recreational areas, contributing to the quality of life for residents.
[Action| Activities to be Sources of Responsible body | Time Risks Success Indicators for Budget per Commented [FM1]: | believe one of the actions ite should be
implemented funding and focal point frame criteria Monitoring of activity site assessment and deciding on the design of wave breaker
implementation
1.Funding 1.1 Preparation of GoT, TCAP MFED, TCAP 1-4 mths | Lack interest of | Grant Completed grant 50,000
Acquisition grant applications the GoT applications | applications
prepared
1.2 Establishing GoT, TCAP, TCAP, MFED 5-6 mths | Lack interest of | Managed to Complete 20,000
partnerships ADB partners establish establishment of
partnerships | partnerships
1.3 Securing ADB, GoT, MFED, ADB, WB | 6-7 mths | Lack interest of | Managed to Complete 30,000
government WB, UNDP donors secure allocations for the
allocations. allocations government
through donor
support
2 Technical 2.1 Development and ADB, WB, GoT | MFED, ADB 7-9 mths | Slow processing | Managed to | Complete training 100,000
Training delivery of training of trainings develop and | sessions as
Programs sessions deliver scheuled
trainings as
planned
2.2 Development of ADB, WB, MFED, ADB 9-11 Slow processing | Developmen | Complete activities | 100,000
training materials, | UNDP mths and ignorant tare in as planned
trainers, and progresses
facilities.



3 Community 3.1 Organizing ADB, WB, MFED, TCAP 11-12 Low turnover of | Managed to | Complete 50,000
Engagement workshops UNDP mths articipants conduct the | workshops as
Initiatives workshops planned
3.2 Producing ADB, UNDP, GoT, TCAP 12-15 Slow processing | Managed to | Complete 50,000
educational WB mths of materials produce producing
materials materials educational
materials
3.3 Facilitating ABD, WB, GoT | TCAP, MFED 16-17 Low turnover of | Meetings are | Complete meetings | 50,000
community mths stakeholders in progress as planned
meetings. as planned
4. Environmental 4.1 Conducting ADB, WB, TCAP, MHACCE 18-22 Slow Baseline Complete baseline 75,000
Impact baseline studies, UNDP, GoT mths implementation | studies were | studies
Assessments of studies conducted
4.2 Developing ADB, WB MHACCE, TCAP | 23-24 Slow processes Plans were Complete 75,000
mitigation plans, mths of plans developed development of
plans
4.3 Ongoing ADB, WB, GoT | MHACCE, TCAP | 25-27 Lack interest Conduct Complete 100,000
environmental mths and support of ongoing monitoring as
monitoring. stakeholders and | environment | planned
local partners monitoring
5 Monitoring and | 5.1 Regular monitoring | ADB, WB, GoT | MHACCE, TCAP | 20-30 Lack support Conduct Continue regular 50,000
Evaluation of environmental mths from local regular monitoring as
conditions and partners and monitoring planned
project progress stakeholders
5.2 Data collection and | ADB, WB, MHACCE, TCAP | 31-33 Late collection Conduct Complete data 50,000
analysis. UNDP mths of data as data collection
planned collection as
planned
6 Capacity 6.1 Continued training | ADB, WB, MHACCE, TCAP | 34-35 Low turnover of | Training Complete training 50,000
Building and programs UNDP, GoT mths participants conducted as | as planned
Ongoing planned
Support 6.2 Support for local ADB, WB, GoT | TCAP, MHACCE | 36-37 Lack interest of | Conduct Complete required | 75,000
teams mths local team support to support to local
local teams teams
6.3 Capacity-building | ADB, UNDP TCAP, MHACCE | 38-39 Lack of program | Conduct Complete these 75,000
initiatives mths initiatives initiative intiatives
programs
7 Scaling Up 7.1 Expanding wave ADB, WB, TCAP, MHACCE, | 40-52 Funding support | New Program ongoing 2,000,000
Implementation breaker UNDP PWD mths not ready as program as scheduled.
installations to anticipated developed

additional high-
risk areas based on

and executed




pilot project
results.

Total

3,000,000




1.5 Project Ideas for the Coastal Sector

[.5.1 Brief summary of the Project Ideas for the Coastal Sector

The section provides project ideas that are concrete actions supporting the realisation of the
overall target indicated in the Technology Action Plan for the coastal sector. It indicate how
project ideas are identified and developed, and how they can contribute to the transfer,
diffusion, and deployment targets of relevant adaptation technologies.

Identification and Development

The identification and development of project ideas begin with stakeholder engagement. This
involves local communities, governments, and the private sector working together to identify
pressing coastal issues and potential solutions. Research and data collection are crucial, as
thorough research on coastal ecosystems, climate impacts, and socio-economic factors informs
project development. Additionally, Technology Needs Assessments (TNAs) are conducted to
evaluate current technologies and identify gaps where new or improved technologies can be
implemented.

Concrete Actions
Several concrete actions have been identified to address coastal challenges:

Coastal Erosion Control:

Implement natural barriers such as mangrove restoration and artificial reefs.

Use advanced materials and engineering techniques for seawalls and breakwaters.
Habitat Restoration:

Restore degraded coastal habitats such as wetlands, coral reefs, and seagrass beds.
Use innovative techniques like coral gardening and seagrass transplantation.

Climate Resilient Infrastructure:

Build resilient infrastructure that can withstand extreme weather events.

Incorporate green infrastructure solutions like permeable pavements and rain gardens.

These project ideas contribute to the transfer, diffusion, and deployment of adaptation
technologies through several key actions:

Capacity Building: Training local communities and stakeholders in new technologies and
practices is essential for sustainable implementation.

Policy Support: Developing policies that encourage the adoption of sustainable technologies
and practices helps create an enabling environment.

Funding and Investment: Securing funding from international donors, governments, and
private investors is crucial for supporting project implementation.

Monitoring and Evaluation: Establishing systems to monitor the effectiveness of
implemented projects ensures continuous improvement and adaptation.

These project ideas aim to enhance the resilience of coastal areas, protect ecosystems, and
support sustainable development goals. They are designed to facilitate the transfer and diffusion

of relevant technologies, ensuring their effective deployment in mitigating and adapting to
climate change impacts.

[.5.2 Specific Project Ideas

Here are detailed outlines for specific project ideas in the coastal sector:



1. Coastal Erosion Control

Introduction/Background:
This project aims to mitigate coastal erosion in the Bay Area of California through the
implementation of natural and engineered solutions. The project was developed based on
extensive research and stakeholder consultations highlighting the urgent need to protect
coastal areas from erosion.
e Natural Solutions:

o Beach Nourishment and Restoration: Adding sand to replenish eroded beaches,
restoring natural coastal processes, and providing a buffer against wave
energy.

o Dune Restoration and Stabilization: Restoring and enhancing dune systems
along the coastline to trap sediment and act as a natural barrier against erosion.

o Mangrove Restoration: Planting mangroves along the shoreline to reduce wave
energy and trap sediments.

e Engineered Solutions:

o Seawalls and Revetments: Building structures to absorb and deflect the energy
of incoming waves.

o Groynes: Constructing structures perpendicular to the shoreline to trap sand
moving along the coast.

o Living Shorelines: Using natural elements like plants, sand, and rock to
stabilize the shoreline.

e Timeline:

o Year 1: Conduct initial research, stakeholder consultations, and site
assessments.

o Year 2: Begin beach nourishment and dune restoration.

Year 3: Implement mangrove restoration and construct seawalls and groynes.
o Year 4: Monitor and maintain the implemented solutions, adjust strategies as
needed.

(¢]

Objectives:
e Reduce coastal erosion rates.
e Protect coastal infrastructure and habitats.
e Enhance the resilience of coastal communities.

Outputs:
o Installation of natural barriers (e.g., mangroves, dunes).
e Construction of engineered structures (e.g., seawalls, breakwaters).
e Measurable reduction in erosion rates.
e Relationship to Sustainable Development Priorities: Aligns with national strategies for
climate adaptation and disaster risk reduction. Supports biodiversity conservation and
sustainable coastal development.

Project Deliverables:
e Enhanced coastal protection.
e Increased community resilience.
e Preservation of coastal ecosystems.

Project Scope and Implementation:
e Broad scope covering multiple coastal regions.
e Feasible with existing technologies and practices.
e Linked to past coastal protection projects.

Project Activities:



e Site assessments and planning that include design of the appropriate barriers.
e Community engagement and training.
e Construction and planting activities.

Timelines:
e Planning: 6 months.
e Implementation: 1-2 years.
e Monitoring: Ongoing.

Budget/Resource Requirements:
e Estimated budget: $2 million.
e Funding: Government grants, international donors, private sector partnerships.
e Resources: Staff, consultants, local labor.

Measurement/Evaluation:
e Regular monitoring of erosion rates.
e Community feedback and surveys.
e Environmental impact assessments.

Possible Complications/Challenges:
e Natural disasters.
e Community resistance.
e Funding shortfalls.

Responsibilities and Coordination:

This table below provides a clear overview outlining the roles and responsibilities in coastal
zone management for the Coastal Erosion Control project:

Entity Roles and Responsibilities

- Lead the project implementation and
oversight

- Develop and enforce policies and regulations
- Coordinate with all partners

- Ensure compliance with environmental
standards

Coastal Management Agency (Public Works Department)

- Provide local support and resources

- Facilitate community engagement

- Implement local-level interventions and
maintenance

- Monitor progress and report to the lead
agency

Local Governments (Department of Local Government)

- Offer expertise and technical assistance
NGOs (Tuvalu Non-Government Organisation & Red - Conduct awareness and education campaigns
Cross) - Support community participation

- Assist in monitoring and evaluation

- Participate in project activities
Community Groups (Island Community Groups — Women, - Provide local knowledge and insights
Youth, etc) - Help in maintaining implemented solutions

- Raise community awareness and involvement

2. Habitat Restoration



e Introduction/Background: This project aims to restore degraded coastal habitats such
as wetlands, coral reefs, and seagrass beds. It was developed based on scientific
research and community input on the importance of healthy ecosystems.

Objectives:
e Restore and protect coastal habitats.
e Enhance biodiversity and ecosystem services.
e Support climate adaptation and mitigation.

Outputs:
e Restored habitats (e.g., hectares of wetlands, coral reefs).
e Increased biodiversity.
e Improved ecosystem services (e.g., water filtration, carbon sequestration).
e Relationship to Sustainable Development Priorities: Aligns with national biodiversity
and climate strategies. Supports sustainable fisheries and coastal protection.

Project Deliverables:
e Healthy and resilient ecosystems.
e Enhanced livelihoods for local communities.
e Climate adaptation benefits.

Project Scope and Implementation:
e Broad scope covering multiple habitat types.
e Feasible with scientific and community support.
e Linked to past restoration projects.

Project Activities:
e Site selection and planning.
e Restoration activities (e.g., planting, coral gardening).
e Community engagement and education.

Timelines:
e Planning: 6 months.
e Implementation: 1-2 years.
e Monitoring: Ongoing.

Budget/Resource Requirements:
e Estimated budget: $3 million.
e Funding: Government grants, international donors, NGOs.
e Resources: Staff, scientists, local volunteers.

Measurement/Evaluation:
e Biodiversity surveys.
e Ecosystem service assessments.
e Community feedback.

Possible Complications/Challenges:
e Natural disasters.
e Invasive species.
e Funding and resource constraints.

Responsibilities and Coordination:



e Lead: Environmental protection agency.
e Partners: Research institutions, NGOs, community groups.
e Coordination: Regular progress reports and stakeholder meetings.

These outlines provide a comprehensive framework for developing and implementing specific
project ideas in the coastal sector



Technology Action Plan and Project Ideas for the Water
Sector

TAP for the Water Sector
Sector overview

Sector role

The water sector plays a crucial role in providing safe drinking water, sanitation, and drainage
services to households and businesses. It is essential for public health, environmental protection,
and economic growth. The sector is also a significant consumer of energy and contributor to
greenhouse gas (GHG) emissions.

The technologies identified under this sector includes:

e Reverse Osmosis or Desalination

e  Water reticulation system

e Groundwater solar extraction
GHG Emissions Level and Trends
The water sector’s GHG emissions primarily come from energy use in water treatment and
distribution, as well as wastewater treatment processes. Emissions trends are influenced by
factors such as population growth, urbanization, and climate change. Efforts are being made to
reduce emissions through energy efficiency improvements and the adoption of renewable
energy sources.

Vulnerability

The water sector is vulnerable to climate change impacts, including increased frequency and
severity of droughts, floods, and extreme weather events. These impacts can disrupt water
supply and quality, posing risks to public health and the environment.

Existing Policies and Measures

Below is a table summarizing key policies, regulations, and measures related to the water
sector’s development and technology deployment:

Table 2.1: Tuvalu Policies related to the deployment of the water sector technologies.
Policy Name Enacted Revised Main Contents \

National Strategy for - 2021-2030 e  Enabling Environment: Institutional, policy, and
Sustainable regulatory enablers are essential platforms that
Development (NSSD) facilitate the effective achievement of the national
“Te Kete” vision.

e Economic Development: A sustainable economy
with equitable wealth distribution through
comprehensive review and effective
implementation of tariffs, taxes, traditional sharing
norms, job creation, and income generation
opportunities.

e Social Development: Aiming for a healthy,
educated, appropriately skilled society with strong
spiritual and cultural values, committed to being
proactive and innovative.

e Island and Culture Development: Building vibrant
and resilient island communities by protecting and
promoting unique cultural heritage for sustainable
livelihoods.

e Infrastructure Development: Establishing physical
infrastructure that enhances resilience to climate



change and natural disasters, contributing to the
overall resilience of the population.

Tuvalu National 2016 2020-2030 -« Strengthened access to climate finance and strategic
Climate Change Policy partnerships.
(Te Vaka Fenua * Reduced vulnerability to climate change impacts
oTuvalu) through enhanced resilience.

» Managed human mobility and protection of national

sovereignty.
Tuvalu National 2009 TNEP is developed with six (6) guiding principles:
Energy Policy (TNEP) . sustainability,

. gender equity,

. environment compatibility,

. stakeholder participation,

. good governance, and

. cultural and traditional compatibility.
Sustainable and 2012- - This policy aims to provide the people of Tuvalu with
Integrated Water and 2021 safe, reliable, affordable, and sustainable water and
Sanitation Policy sanitation facilities. It supports Tuvalu’s National

Strategy for Sustainable Development (Te Kakeega II)
and aligns with regional frameworks like the Pacific
Regional Action Plan for Sustainable Water

Management.
Tuvalu National 2012- - e  Strengthening Adaptation Actions to Address
Strategic Action Plan 2016 Current and Future Vulnerabilities
For Climate Change e Improving Understanding and Application of
and Disaster Risk Climate Change Data, Information and Site
Management Specific Impacts Assessment to Inform Adaptation

and Disaster Risk Reduction Programmes.

e  Enhancing Tuvalu’s Governance Arrangements
and Capacity to Access and Manage Climate
Change and Disaster Risk Management Finances.

e Developing and Maintaining Tuvalu’s
Infrastructure to Withstand Climate Change
Impacts, Climate Variability, Disaster Risks and
Climate Change Projection

e  Ensuring Energy Security and a Low Carbon
Future for Tuvalu.

e Planning for Effective Disaster Preparedness,
Response and Recovery

e Guaranteeing the Security of the People of Tuvalu
from the Impacts of Climate Change and the
Maintenance of National Sovereignty.

Tuvalu National 2016- - e  Strengthened Enabling Environment: Creating a
Agriculture Sector Plan | 2023 supportive policy and regulatory framework for
(NASP) agriculture.

e Department of Agriculture: Enhancing the
capacity and functionality of the Department of
Agriculture.

e Resilient Farming Practices: Encouraging farmers
to adopt more resilient, productive, and
environmentally sustainable farming techniques.

e Domestic Agriculture Demand: Promoting the
consumption and demand for locally produced
agricultural products.

e Inclusive Workforce: Increasing the agricultural
workforce, including landowners, women, and
youth.

e Food Security: Ensuring access to safe, affordable,
and nutritious food

Current Technology Profile

The water sector employs a range of technologies for water treatment, distribution, and
wastewater management. These include conventional treatment methods, advanced filtration,
desalination, and smart water management systems.



Selected Technologies (from the TNA Report):

e Reverse Osmosis or Desalination is the elimination of sodium chloride and other
dissolved elements from seawater, brackish waters, or contaminated freshwater. This
technology support climate change adaptation, primarily through modification of water
supply and resilience to water quality degradation. Modification of water supply can
provide alternate or supplementary sources of water when current water resources are
inadequate in quantity or quality.

e Water reticulation system is the approach of transporting safe water supply from a
source through a pipeline to reach households at various destinations or sites. It can be
transported through gravity process or using a pressure pump on long distance locations.
Pipelines are critical in this technology as damages may occur anytime. So proper
connection and sizes selection of pipes at various points is crucial to avoid very slow of
water flow.

e Groundwater solar extraction refer to the extraction of underground water using solar
energy pump to extract underground water efficiently and in a very sustainable process.
It is essential that the technology allows the utilization of groundwater which is not
easily affected by rainfall inconsistency, also supports mitigation benefits as well where
there are offsets in greenhouse gas emissions.

Future Targets

The water sector aims to achieve net-zero carbon emissions by 2050, improve water use
efficiency, and enhance resilience to climate change impacts. This includes increasing the
adoption of renewable energy, implementing advanced water treatment technologies, and
promoting sustainable water management practices.

Action Plan for Solar Reverse Osmosis System (Desalination Plant)
Introduction
Description of the Technology

The Water Reverse Osmosis (RO) System, also known as a desalination plant, is a market
technology that designed to convert seawater into potable water by removing salts and other
impurities. This process involves forcing seawater through a semi-permeable membrane under
high pressure, which allows water molecules to pass while blocking the majority of dissolved
salts and other contaminants.

Reasons for Selection

Cost-Effectiveness: RO systems have become increasingly cost-effective due to advancements
in membrane technology and energy recovery systems. These improvements have significantly
reduced the operational costs, making desalination a viable option for small island nations like
Tuvalu.

Mitigation/Adaptation Potential: Tuvalu faces severe water scarcity issues, exacerbated by
climate change and limited freshwater resources. RO systems provide a reliable and sustainable
source of freshwater, crucial for both daily consumption and agricultural needs. This technology
helps mitigate the impacts of droughts and ensures water security.

Economic Benefits: The implementation of RO systems can stimulate local economies by
creating jobs in the construction, operation, and maintenance of the plants. Additionally, a
stable water supply can support other economic activities, such as tourism and fisheries.



Environmental Benefits: Modern RO systems are designed to minimize environmental
impacts. They use energy-efficient processes and can be powered by renewable energy sources,
reducing the carbon footprint associated with water production.

Social Benefits: Access to clean and safe drinking water is a fundamental human right. RO
systems improve public health by providing a consistent supply of potable water, reducing the
incidence of waterborne diseases. This technology also enhances the quality of life for residents
by ensuring a reliable water supply.

Ambition for the TAP
Scale and Context for Technology Deployment

The ambition for the Technology Action Plan (TAP) for the Reverse Osmosis (RO) System in
Tuvalu is to establish a comprehensive and scalable solution to address the critical water
scarcity issues faced by the nation. The deployment of RO systems aims to ensure a sustainable
and reliable supply of potable water, which is essential for the well-being of the population and
the overall socio-economic development of the country by 2026.

Proposed Scale of Technology Implementation

Nationwide Coverage: The goal is to implement RO systems across all islands of Tuvalu,
ensuring that every community has access to clean and safe drinking water. This includes the
installation of multiple RO units in strategic locations to maximize coverage and efficiency.

Capacity Building: Training and capacity-building programs will be established to equip local
technicians and operators with the necessary skills to maintain and operate the RO systems.
This will ensure the long-term sustainability and resilience of the technology.

Integration with Renewable Energy: To enhance the environmental benefits, the RO systems
will be integrated with renewable energy sources, such as solar and wind power. This will
reduce the carbon footprint of the desalination process and promote the use of clean energy in
Tuvalu.

Community Engagement: Active involvement of local communities in the planning,
implementation, and monitoring of the RO systems will be prioritized. This participatory
approach will ensure that the technology meets the specific needs of the communities and
fosters a sense of ownership and responsibility.

Socio-Economic and Environmental Benefits

Water Security: The implementation of RO systems will significantly improve water security,
reducing the dependency on rainwater and imported bottled water. This will enhance the
resilience of Tuvalu to climate change impacts and extreme weather events.

Public Health: Access to clean drinking water will reduce the incidence of waterborne diseases,
improving public health outcomes and quality of life for residents.

Economic Development: A reliable water supply will support various economic activities,
including agriculture, fisheries, and tourism, contributing to the overall economic growth of
Tuvalu.

Environmental Sustainability: By integrating renewable energy sources, the RO systems will
minimize environmental impacts and promote sustainable water management practices.

In general, the ambition for the TAP is to create a robust framework for the deployment and
diffusion of RO technology in Tuvalu, ensuring that it delivers substantial socio-economic and
environmental benefits for the nation.

Actions and Activities selected for inclusion in the TAP



Summary of Barriers and Measures to Overcome Barriers

Identified Barriers:

High Initial Costs: The installation of RO systems requires significant upfront investment,
which can be a barrier for small island nations like Tuvalu.

Energy Consumption: RO systems are energy-intensive, and the high energy costs can be a
challenge, especially in remote areas with limited access to affordable energy.

Technical Expertise: The operation and maintenance of RO systems require specialized skills,
which may not be readily available locally.

Environmental Concerns: The disposal of brine, a byproduct of the desalination process, can
have negative environmental impacts if not managed properly.

Measures to Overcome Barriers:

Financial Support and Subsidies: Securing funding from international donors, development
banks, and government subsidies to offset the initial costs.

Renewable Energy Integration: Utilizing solar and wind energy to power RO systems,
reducing operational costs and environmental impact.

Capacity Building: Implementing training programs to develop local expertise in the operation
and maintenance of RO systems.

Sustainable Brine Management: Developing and adopting environmentally friendly methods
for brine disposal, such as Zero Liquid Discharge (ZLD) systems.

Actions Selected for Inclusion in the TAP
Securing Financial Support through project proposals:

o Description: Engage with international donors, development banks, and government
agencies to secure funding and subsidies for the installation of RO systems. The
Ministry of Finance will be responsible to prepare project proposals.

o Rationale: Financial support is crucial to overcome the high initial costs and make the
technology accessible for Tuvalu.

Integrating Renewable Energy:

o Description: Install solar panels and wind turbines to power the RO systems, reducing
reliance on fossil fuels and lowering operational costs.

o Rationale: Renewable energy integration will make the RO systems more sustainable
and cost-effective in the long run.

Capacity Building Programs:

o Description: Develop and implement training programs for local technicians and
operators to ensure proper operation and maintenance of the RO systems.

o Rationale: Building local expertise is essential for the long-term sustainability and
resilience of the technology.

Sustainable Brine Management:

o Description: Adopt Zero Liquid Discharge (ZLD) systems and other environmentally
friendly methods for brine disposal.

o Rationale: Proper brine management is necessary to minimize environmental impacts
and ensure the sustainability of the desalination processl.



Activities Identified for Implementation of Selected Actions
Financial Support:

o Activity:

o Writing proposals

o Conduct stakeholder meetings and proposal submissions to secure funding from
international donors and development banks.

o Activity: Develop a financial plan outlining the cost-benefit analysis of the RO systems.

Renewable Energy Integration:

o Activity: Conduct feasibility studies to identify suitable locations for solar and wind
installations.
o Activity: Procure and install renewable energy systems to power the RO units.

Capacity Building:

o Activity: Design and implement training workshops for local technicians and operators.
o Activity: Establish partnerships with educational institutions for ongoing technical
training and support.

Sustainable Brine Management:

o Activity: Research and implement ZLD systems and other sustainable brine disposal
methods.
o Activity: Monitor and evaluate the environmental impact of brine disposal practices.

Actions to be Implemented as Project Ideas

e Project Idea 1: Renewable Energy-Powered RO Systems:
o Description: Develop a project to install solar and wind energy systems to power
RO units across Tuvalu.
o Rationale: This project will reduce operational costs and environmental impact,
making the RO systems more sustainable.
e Project Idea 2: Capacity Building for RO System Maintenance:
o Description: Create a comprehensive training program for local technicians and
operators to ensure the effective operation and maintenance of RO systems.
o Rationale: Building local capacity is essential for the long-term success and
sustainability of the technology.
e Project Idea 3: Sustainable Brine Management Solutions:
o Description: Implement ZLD systems and other environmentally friendly brine
disposal methods to minimize the environmental impact of the desalination process.
o Rationale: Proper brine management is crucial for the sustainability of the RO
systems and the protection of local ecosystems1.

Stakeholders and Timeline for implementation of TAP
Overview of Stakeholders for the Implementation of the TAP
1. Government Agencies.

o Ministry of Public Utilities: Responsible for overseeing the implementation of the RO
systems, ensuring compliance with national water policies, and coordinating with other
stakeholders.

o Ministry of Finance: Provides financial oversight, secures funding, and manages budget
allocations for the project.

o Environmental Protection Agency (EPA): Ensures that the RO systems comply with
environmental regulations and oversees sustainable brine management practices.



2. International Donors and Development Banks.

o Global Environment Facility (GEF): Provides financial support and technical assistance for
the implementation of RO systems.

o Asian Development Bank (ADB): Offers funding and expertise in project management and
capacity building.

3. Local Communities.

o Community Leaders: Facilitate community engagement, ensure local needs are addressed,
and promote ownership of the project.

o Residents: Participate in training programs and provide feedback on the performance and
impact of the RO systems.

4. Technical Experts and Consultants.

o Engineering Firms: Design and install the RO systems, ensuring they meet technical
specifications and performance standards.

o Environmental Consultants: Advise on sustainable brine management and environmental
impact assessments.

5. Educational Institutions.

o Technical Training Institutes: Provide training programs for local technicians and operators
to build capacity for the operation and maintenance of the RO systems.

Scheduling and Sequencing of Specific Activities
Phase 1: Planning and Preparation (Months 1-6)

o Activity 1: Conduct stakeholder meetings to finalize project plans and secure commitments.

o Activity 2: Develop detailed project proposals and submit them to international donors and
development banks for funding.

o Activity 3: Perform feasibility studies and environmental impact assessments.

Phase 2: Capacity Building and Training (Months 7-12)

o Activity 1: Design and implement training programs for local technicians and operators.
o Activity 2: Establish partnerships with educational institutions for ongoing technical
support.

Phase 3: Installation and Integration (Months 13-24)

o Activity 1: Procure and install RO systems in strategic locations across Tuvalu.
o Activity 2: Integrate renewable energy sources, such as solar and wind, to power the RO
systems.

Phase 4: Monitoring and Evaluation (Months 25-36)

o Activity 1: Monitor the performance of the RO systems and assess their impact on water
security and public health.

o Activity 2: Evaluate the effectiveness of capacity-building programs and make necessary
adjustments.

Phase 5: Sustainable Brine Management (Ongoing)

o Activity 1: Implement sustainable brine disposal methods, such as Zero Liquid Discharge
(ZLD) systems.

o Activity 2: Continuously monitor and mitigate any environmental impacts associated with
brine disposal.

This structured approach ensures that the implementation of the RO systems is efficient,
sustainable, and aligned with the socio-economic and environmental goals of Tuvalu.



Estimation of Resources Needed for Action and Activities
Estimation of Capacity Building Needs
1. Training Programs:

e Technical Training: Comprehensive training programs for local technicians and
operators to ensure they are proficient in the operation, maintenance, and
troubleshooting of RO systems. This includes both theoretical and hands-on training
sessions.

e Management Training: Training for project managers and supervisors on effective
management practices, including project planning, resource allocation, and
performance monitoring.

e Environmental Training: Specialized training on sustainable brine management
practices and environmental compliance to minimize the ecological impact of the
RO systems.

2. Educational Partnerships:

e Collaboration with Educational Institutions: Establish partnerships with local and
regional technical institutes and universities to develop and deliver ongoing training
programs. This ensures a continuous supply of skilled personnel and supports
knowledge transfer.

3. Community Engagement:

e Awareness Campaigns: Conduct community awareness programs to educate
residents about the benefits of RO systems, proper water usage, and the importance
of maintaining the systems. This fosters community support and involvement.

Estimations of Costs of Actions and Activities

Here's a table summarizing the actions, activities, and associated costs for the implementation
and operation of RO systems. Based on industry standards and previous economic assessments,
the estimated total cost over a 10-year period can be calculated using the Total Cost of
Ownership (TCO) approach.

Table 2.2: Summarising actions, activities and cost assosciated for the implemention.
Category Actions and Activities Associated Costs (US

- Procurement of Equipment - RO membranes, pumps, valves, and other components
- Installation and Construction - Sit€ preparation, construction, commissioning

Initial Capital Outlays _ Engineering and Design - Engineering and design services fees
- Permits and Regulatory - Permit acquisition and compliance costs

Compliance Total Cost = 500,000

- Electricity or fuel costs
- Energy Consumption

- Salaries, benefits, training
- Personnel Expenses

- Sourcing and pre-treating seawater

Operational Costs - Water Source Costs

- Cleaning agents, antiscalants, consumables
- Chemicals and Consumables

- Brine and waste disposal costs

- Waste Disposal
Total Cost = 1,000,000

Maintenance and - Routine Maintenance - Regular maintenance activities

Repair - Spare Parts and Repairs - Spare parts and repair costs



Category Actions and Activities Associated Costs (US

- Preventive Maintenance - Preventive maintenance services fees

Services

Total Cost = 500,000

- Replacing critical components (RO membranes,
Replacement - Component Replacement pumps)
Expenses - System Upgrades - Significant upgrades or renovations costs

Total Cost = $300,000

- Costs from production losses due to system issues
Downtime and - Production Losses - Expenses during downtime, lost revenue, additional
Production - Downtime Expenses operational costs

Total Cost = $300,000

Management Planning

Risks and Contingency Planning

Identified Risks:
e Technical Failures:

o Risk: Malfunctions or breakdowns of RO system components, such as membranes,
pumps, or valves.

o Contingency Plan: Establish a robust maintenance schedule and keep an inventory
of critical spare parts. Train local technicians to perform routine checks and repairs
promptly

e Energy Supply Disruptions:

o Risk: Interruptions in the energy supply, especially if relying on renewable sources
like solar or wind.

o Contingency Plan: Implement hybrid energy systems combining renewable sources
with backup generators. Develop energy storage solutions to ensure continuous
operation during supply disruptions.

e Environmental Impact:

o Risk: Negative environmental effects from brine disposal and chemical usage.

o Contingency Plan: Adopt sustainable brine management practices, such as Zero
Liquid Discharge (ZLD) systems. Use environmentally friendly chemicals and
regularly monitor environmental impact.

e Financial Constraints:

o Risk: Insufficient funding for initial setup, maintenance, or unexpected expenses.

o Contingency Plan: Secure diverse funding sources, including international donors,
government subsidies, and private investments. Establish a financial reserve for
unforeseen costs.

e Community Resistance:

o Risk: Lack of community support or resistance to the implementation of RO
systems.

o Contingency Plan: Engage with community leaders and residents through awareness
campaigns and participatory planning. Address concerns and incorporate
community feedback into project design.

Next Steps

a) Immediate Requirements to Proceed:



e Stakeholder Engagement:
o Conduct meetings with key stakeholders, including government agencies, international
donors, and local communities, to finalize project plans and secure commitments.
e Feasibility Studies:
o Perform detailed feasibility studies and environmental impact assessments to identify
suitable locations and ensure compliance with regulations.
e Funding Secured:
o Develop and submit detailed project proposals to secure funding from international
donors and development banks.

b) Critical Steps to Succeed:
e Capacity Building:
o Implement comprehensive training programs for local technicians and operators to
ensure they are equipped to manage and maintain the RO systems effectively.
e Renewable Energy Integration:
o Install and integrate renewable energy sources, such as solar panels and wind
turbines, to power the RO systems and reduce operational costs.
e Sustainable Brine Management:
o Develop and implement sustainable brine disposal methods, such as ZLD systems,
to minimize environmental impact.
e Monitoring and Evaluation:
o Establish a robust monitoring and evaluation framework to track the performance
of the RO systems, assess their impact, and make necessary adjustments.
e Community Engagement:
o Maintain ongoing engagement with local communities to ensure their needs are met
and to foster a sense of ownership and responsibility for the RO systems.

By focusing on these immediate and critical requirements, Tuvalu can ensure the successful
implementation and sustainability of the RO systems, delivering significant socio-economic
and environmental benefits to the nation.



TAP overview table
Table 2.2: Overview of the TAP

TAP overview table

Sector Water
Sub-sector Desalinated water
Technology Reverse Osmosis System (Desalination Plant) — Market Technology
Ambition To establish a comprehensive and scalable solution to address the critical water scarcity issues faced by the nation. The deployment of RO systems aims to ensure
a sustainable and reliable supply of potable water, which is essential for the well-being of the population and the overall socio-economic development of the 9
islands of Tuvalu.
Benefits . . .o . .
e Cost-Effectiveness due to advancements in membrane technology and energy recovery systems, thus significantly reduced the operational costs, making
desalination a viable option for Tuvalu.
e  Mitigation/Adaptation Potential in providing a reliable and sustainable source of freshwater, crucial for both daily consumption, agricultural needs and helps
mitigate the impacts of droughts and ensures water security.
e Economic Benefits by creating jobs in the construction, operation, and maintenance of the plants, as well support other economic activities, such as tourism
and fisheries.
e Environmental Benefits as they are designed to minimize environmental impacts, use energy-efficient processes and can be powered by renewable energy
sources, reducing the carbon footprint associated with water production.
e Social Benefits through access to clean and safe drinking water, providing a consistent supply of potable water, reducing the incidence of waterborne diseases
and ensuring a reliable water supply.
Action Activities to be Sources of Responsible body | Time Risks Success Indicators for Budget per
implemented funding and focal point frame criteria Monitoring of activity
implementation
1: Planning 1.1 Conduct stakeholder GoT, ADB Ministry of Home | 1-6 Lack interest of | Stakeholder Meetings conducted 2,500.00
and meetings to finalize Affairs, Climate months | Government and | meeting quarterly for 3 years.
preparation project plans and secure Change and stakeholders. conducted
commitments. Environment
(MHACCE)
1.2 Develop detailed GoT, ADB, WB | MHACCE and 1-6 Lack interest of | Project The project proposal | 500.00
project proposals and Ministry of months | donors and proposal is completed and
submit them to Finance and unsatisfactory developed. submitted within 6
international donors and Economic project months.
development banks for Development proposals.
funding. (MFED)
1.3 Perform feasibility GoT, ADB, WB | MHACCE, PWD 1-6 Lack of studies Feasibility The 2 reports are 4,000.00
studies and environmental months | undertaken. study and completed
impact assessments.




EIA

conducted.
2: Capacity 2.1 Design and implement | ADB PWD, MHACCE | 7-12 Lack of curiosity | Training Three training 3,000.00
building and training programs for local months | to conduct programmes | programmes are
training technicians and operators. trainings. are conducted.
implemented.

2.2 Establish partnerships | ADB MHACCE, 7-12 Delay in Partnership Partnership with 4,000.00

with educational Department of months | establishing establishment | donors and TAs

institutions for ongoing Education partnerships. is completed. | completed.

technical support.
3: Installation 3.1 Procure and install RO | ADB, GoT MFED 13024 Inadequate Procurement | Procurement is 4,000,000.00
and integration | systems in strategic months | funding pose is conducted. | completed as

locations across Tuvalu. risk of planned.

implementation.

3.2 Integrate renewable ADB, GoT Energy 13-24 Inadequate Sufficient 8 RO systems have 800,000.00

energy sources, such as Department, TEC | months | funding pose funds to been procured.

solar and wind, to power risk of purchase RO

the RO systems. implementation. | systems.
4: Monitoring | 4.1 Monitor the ADB, GoT MHACCE 25-36 Poor monitoring | RO systems Monitoring of the 500,000.00
and evaluation | performance of the RO months | processes. are monitored | systems are

systems and assess their according to | conducted on

impact on water security the plan. quarterly basis.

and public health.

4.2 Evaluate the GoT, ADB MHACCE 25-36 Lack and poor Evaluation is | Evaluation conducted | 600,000.00

effectiveness of capacity- months | evaluation conducted quarterly for 3 years.

building programs and processes. and

make necessary completed.

adjustments.
5: Sustainable | 5.1 Implement sustainable | ADB, GoT Energy Ongoing | Lack of Implementati | Implementation 400,000.00
brine brine disposal methods, Department implementation. | on of the completed and
management such as Zero Liquid method is monitored.

Discharge (ZLD) system. completed.

5.2 Continuously monitor | ADB, GoT MHACCE Ongoing | Poor and lack of | Environment | Monitoring 500,000.00

and mitigate any monitoring al monitoring | conducted every two

environmental impacts programs. continuously | months.

associated with brine conducted,

disposal.




Action Plan for Water Reticulation System Technology — Solar Powered

Introduction

This brief introduction highlights the key aspects and benefits of the solar-powered water
reticulation system, making it a viable and sustainable choice for further analysis and
implementation.

Description of the Technology

The solar-powered water reticulation system is an innovative technology designed to harness
solar energy to pump and distribute water through a network of pipes from a designated well or
a desalinated water supply.. This system typically includes solar panels, a solar-powered pump,
storage tanks, and a distribution network. The technology is particularly suitable for remote and
off-grid areas where conventional power sources are unreliable or unavailable.

Main Reasons for Selection
Cost-Effectiveness:

e Initial Investment vs. Long-Term Savings: While the initial setup cost for solar-powered
systems can be higher compared to traditional systems, the long-term savings on energy
costs make it a cost-effective solution. Solar energy is free and abundant, reducing the
operational costs significantly over time.

e Maintenance Costs: Solar-powered systems generally have lower maintenance costs
compared to diesel-powered pumps, as they have fewer moving parts and do not require
fuel.

Mitigation/Adaptation Potential:

¢ Climate Change Mitigation: By utilizing renewable solar energy, this technology reduces
greenhouse gas emissions, contributing to climate change mitigation efforts.

e Adaptation to Climate Variability: Solar-powered systems are resilient to climate variability,
ensuring a reliable water supply even during periods of drought or other climate-related
disruptions.

Economic Benefits:

e Job Creation: The installation and maintenance of solar-powered water systems can create
local employment opportunities, boosting the local economy.

e Energy Independence: Reducing reliance on imported fuels enhances energy security and
economic stability.

Environmental Benefits:

e Reduced Carbon Footprint: Solar-powered systems produce no emissions during operation,
significantly lowering the carbon footprint compared to fossil fuel-based systems.

e Sustainable Resource Use: Utilizing solar energy promotes the sustainable use of natural
resources, aligning with environmental conservation goals.

Social Benefits:

e Improved Access to Water: Reliable water supply improves public health and quality of life,
particularly in remote and underserved communities.

e Empowerment of Communities: Access to clean water can empower communities, enabling
better agricultural practices, improved hygiene, and overall socio-economic development.

Ambition for the TAP
Scale and Context for Technology Deployment and Diffusion:

The ambition for deploying and diffusing the solar-powered water reticulation system in Tuvalu
is to achieve widespread and sustainable access to clean water, particularly in remote and
underserved areas. This technology will be implemented at a national scale, targeting all



households and entire community on 9 islands which identified as high-priority during the
Technology Needs Assessment (TNA) process. This is expected to be diffused as early as
possible propably by 2026.

Proposed Scale of Technology Implementation:
National Coverage:

o [Initial Phase: The initial phase will focus on installing solar-powered water reticulation
systems in the four islands (Nanumea, Nanumaga, Niutao, Nui), selected based on their
vulnerability to water scarcity and lack of reliable energy sources. These are islands on the
northern part of Tuvalu.

e Expansion Phase: Over the next five years, the program aims to expand to the five islands
and their communities to the south of Tuvalu, ensuring that even the most remote areas have
access to clean and reliable water supplies.

Integration with Existing Infrastructure:

e Upgrading Current Systems: Existing water reticulation systems will be upgraded to
incorporate solar power, enhancing their efficiency and sustainability.

e New Installations: In areas without existing infrastructure, new solar-powered systems will
be installed, providing a comprehensive solution to water access challenges.

Socio-Economic and Environmental Benefits:
Socio-Economic Benefits:

e Improved Public Health: Reliable access to clean water will reduce waterborne diseases,
improving overall public health and reducing healthcare costs.

e Economic Development: Access to water will support agricultural activities, boosting local
economies and enhancing food security.

e Community Empowerment: Empowering communities with sustainable water solutions
will enhance their resilience and self-sufficiency.

Environmental Benefits:

e Reduction in Greenhouse Gas Emissions: By replacing diesel-powered pumps with solar-
powered systems, the project will significantly reduce greenhouse gas emissions,
contributing to national climate goals.

e Sustainable Resource Management: Utilizing renewable solar energy promotes the
sustainable use of natural resources, aligning with environmental conservation efforts.

Conclusion:

The ambition for the solar-powered water reticulation system is to create a scalable, sustainable,
and resilient water supply network that addresses the socio-economic and environmental
challenges faced by Tuvalu. By leveraging solar energy, this technology will provide a reliable
and clean water source, improve public health, support economic development, and contribute
to climate change mitigation efforts. The successful implementation of this technology will
serve as a model for other regions and countries facing similar challenges.

Actions and Activities selected for inclusion in the TAP

Summary of Barriers and Measures to Overcome Barriers.

Identified Barriers:



e High Initial Costs:

o Barrier: The initial investment for solar-powered water reticulation systems can be
high, which may deter adoption.

o Measure: Implement financing schemes such as subsidies, grants, and low-interest
loans to reduce the financial burden on communities and local governments.

e Technical Expertise:

o Barrier: Lack of technical knowledge and expertise in installing and maintaining
solar-powered systems.

o Measure: Conduct training programs and workshops for local technicians and
engineers to build capacity and ensure proper installation and maintenance.

e Infrastructure Challenges:

o Barrier: Inadequate infrastructure in remote areas can hinder the deployment of
solar-powered systems.

o Measure: Develop infrastructure improvement plans, including road access and
communication networks, to facilitate the installation and maintenance of the
systems.

e Regulatory and Policy Barriers:

o Barrier: Lack of supportive policies and regulations for renewable energy projects.

o Measure: Advocate for policy reforms and the creation of a regulatory framework
that supports the adoption of solar-powered water systems.

Actions Selected for Inclusion in the TAP

¢ Financial Incentives:
o Description: Provide financial incentives such as subsidies, grants, and low-interest
loans to support the initial investment in solar-powered water systems.
o Justification: Financial incentives will lower the entry barrier for communities and
local governments, encouraging widespread adoption.
e Capacity Building:
o Description: Implement training programs and workshops for local technicians,
engineers, and community members.
o Justification: Building local capacity ensures the sustainability and proper
maintenance of the systems, reducing dependency on external experts.
e Infrastructure Development:
o Description: Improve infrastructure in remote areas, including road access and
communication networks.
o Justification: Enhanced infrastructure will facilitate the installation, maintenance,
and monitoring of solar-powered water systems.
e Policy Advocacy:
o Description: Advocate for policy reforms and the establishment of a supportive
regulatory framework for renewable energy projects.
o Justification: Supportive policies and regulations will create an enabling
environment for the adoption and diffusion of solar-powered water systems.

Activities Identified for Implementation of Selected Actions

¢ Financial Incentives:
o Activity: Develop and implement a subsidy program for solar-powered water
systems.
o Activity: Establish partnerships with financial institutions to provide low-interest
loans and grants.
e Capacity Building:
o Activity: Organize training workshops for local technicians and engineers on the
installation and maintenance of solar-powered systems.



o Activity: Develop educational materials and conduct awareness campaigns to
inform communities about the benefits and operation of solar-powered water
systems.

e Infrastructure Development:

o Activity: Conduct assessments to identify infrastructure needs in target areas.

o Activity: Implement infrastructure improvement projects, including road
construction and communication network enhancements.

e Policy Advocacy:

o Activity: Engage with policymakers and stakeholders to promote the adoption of
supportive policies and regulations.

o Activity: Develop policy briefs and position papers to highlight the benefits of solar-
powered water systems.

Actions to be Implemented as Project Ideas

e Community Solar Water Projects:
o Description: Implement pilot projects in selected communities to demonstrate the
effectiveness and benefits of solar-powered water systems.
o Justification: Pilot projects will provide practical examples and build confidence in
the technology, encouraging wider adoption.
e National Training Program:
o Description: Establish a national training program for technicians and engineers
specializing in solar-powered water systems.
o Justification: A national training program will ensure a consistent and high level of
technical expertise across the country.
e Infrastructure Enhancement Initiative:
o Description: Launch an initiative to improve infrastructure in remote areas, focusing
on road access and communication networks.
o Justification: Improved infrastructure will support the deployment and maintenance
of solar-powered water systems, ensuring their long-term success.

By addressing these barriers and implementing the proposed actions and activities, the TAP
aims to facilitate the successful transfer and diffusion of solar-powered water reticulation
systems, delivering significant socio-economic and environmental benefits to Tuvalu.

Stakeholders and Timeline for implementation of TAP

Overview of Stakeholders for the Implementation of the TAP.

1. Government Agencies:

e Role: Provide regulatory support, policy formulation, and funding. Key agencies include
the Ministry of Water Resources, Ministry of Energy, and local government bodies.

e Responsibilities: Ensure compliance with national standards, facilitate permits and
approvals, and allocate budgetary resources.

2. Non-Governmental Organizations (NGOs):

e Role: Offer technical expertise, community engagement, and additional funding. NGOs
such as WaterAid and local environmental groups will be crucial.

e Responsibilities: Conduct community training, raise awareness, and provide technical
support for installation and maintenance.

3. Private Sector:



e Role: Supply and install solar-powered water systems, provide maintenance services, and
innovate technology solutions.

e Responsibilities: Ensure timely delivery and installation of equipment, offer after-sales
support, and engage in capacity-building initiatives.

4. Financial Institutions:

e Role: Provide financial products such as loans, grants, and subsidies to support the project.
e Responsibilities: Develop and manage financial schemes to make the technology affordable
for communities.

5. Local Communities:

Role: Participate in the planning, implementation, and maintenance of the systems.
e Responsibilities: Engage in training programs, contribute to the upkeep of the systems, and
provide feedback for continuous improvement.

6. International Donors and Development Partners:

e The SPC is likely to be the most relevant key stakeholder here.

Role: Offer funding, technical assistance, and policy advice.

e Responsibilities: Support project implementation through grants and technical expertise,
and monitor and evaluate project outcomes.

Scheduling and Sequencing of Specific Activities
Phase 1: Planning and Preparation (Months 1-6)

e Activity: Conduct baseline assessments to identify target areas and infrastructure needs.
o Activity: Develop detailed project plans, including timelines, budgets, and stakeholder roles.
e Activity: Secure funding and financial incentives from government and international donors.

Phase 2: Capacity Building and Community Engagement (Months 7-12)

e Activity: Organize training workshops for local technicians, engineers, and community
members.

e Activity: Conduct awareness campaigns to inform communities about the benefits and
operation of solar-powered water systems.

e Activity: Establish local committees to oversee project implementation and maintenance.

Phase 3: Infrastructure Development and Installation (Months 13-24)

e Activity: Improve infrastructure in target areas, including road access and communication
networks.

e Activity: Procure and install solar-powered water reticulation systems in selected
communities.

e Activity: Conduct regular monitoring and quality checks to ensure proper installation and
functionality.

Phase 4: Monitoring, Evaluation, and Expansion (Months 25-36)

e Activity: Monitor and evaluate the performance of installed systems, collecting data on
water access, system reliability, and community satisfaction.

e Activity: Address any technical issues and provide ongoing maintenance support.

e Activity: Plan and implement the expansion phase to additional communities based on
lessons learned and evaluation results.

By involving a diverse range of stakeholders and following a structured timeline, the
implementation of the solar-powered water reticulation system will be efficient, sustainable,
and impactful, ensuring long-term benefits for the communities involved.



Estimation of Resources Needed for Action and Activities

Estimation of Capacity Building Needs.

1

2

3

. Training Programs:

Technical Training: Conduct workshops and training sessions for local technicians and
engineers on the installation, operation, and maintenance of solar-powered water
reticulation systems. This includes hands-on training and certification programs.
Community Education: Develop educational materials and conduct awareness campaigns
to inform community members about the benefits, operation, and maintenance of the
systems. This will ensure community involvement and ownership.

. Institutional Strengthening:

Capacity Building for Government Agencies: Provide training for government officials and
staff on policy formulation, regulatory frameworks, and project management related to
solar-powered water systems.

Support for NGOs and Local Organizations: Offer capacity-building programs for NGOs
and local organizations involved in the implementation and monitoring of the systems.

. Development of Training Materials:

Manuals and Guides: Create comprehensive manuals and guides on the design, installation,
and maintenance of solar-powered water systems.

Online Resources: Develop online training modules and resources to provide continuous
learning opportunities for stakeholders.

Estimations of Costs of Actions and Activities

The table below shows the proposed estimated costs of actions and activities for the successful
diffusion of the technology into Tuvalu.

Table 2.3: Estimated costs of actions and activities for the water reticulation system — solar

powered.
Actions Activities Estimated Cost (US) ‘
1. Financial Incentives 1.1 Subsidy Program (9 islands) 1,000,000
1.2 Low-Interest Loans and Grants (200 | 2,000,000
communities)
2. Capacity Building 2.1 Technical Training Workshops (10 | 200,000
workshops)
2.2 Community Education Campaigns 150,000

2.3 Institutional Strengthening Programs 100,000
2.4 Development of Training Materials 50,000

3. [Infrastructure Development @ 3.1 Road and Communication Network | 3,000,000

Improvements
4. Installation and | 4.1 Procurement and Installation of | 5,000,000
Maintenance Systems (9 islands)

4.2 Ongoing Maintenance and Support = 500,000
(annual)

5. Policy Advocacy 5.1 Engagement with Policymakers 100,000



Total Estimated Cost Initial Phase (9 islands Communities) 9,000,000

Expansion Phase (Additional 8 Island | 10,000,000
Communities and 4 Villages on Funafuti

Annual Maintenance 500,000

Overall total 31,600,000

These estimates are based on the economic assessment undertaken as part of the BA&EF report
and provide a comprehensive overview of the resources needed to implement the Technology
Action Plan (TAP) for solar-powered water reticulation systems. By addressing capacity
building needs and estimating costs accurately, the TAP aims to ensure the successful
deployment and sustainability of the technology.

Management Planning

Risks and Contingency Planning.

Identified Risks:
e Technical Failures:

o Risk: Potential technical issues with solar panels, pumps, or other system
components.

o Contingency Plan: Establish a robust maintenance schedule and ensure availability
of spare parts. Train local technicians to handle common technical problems.

¢ Financial Constraints:

o Risk: Insufficient funding or delays in financial disbursements.

o Contingency Plan: Secure multiple funding sources, including government grants,
international aid, and private sector investments. Develop a financial buffer to
manage delays.

e Environmental Factors:

o Risk: Extreme weather conditions (e.g., storms, prolonged cloudy periods) affecting
solar energy generation.

o Contingency Plan: Design systems with battery storage or hybrid solutions (e.g.,
combining solar with wind or grid power) to ensure continuous operation.

e Community Acceptance:

o Risk: Resistance from local communities due to lack of awareness or cultural
barriers.

o Contingency Plan: Conduct extensive community engagement and education
campaigns to build trust and acceptance. Involve community leaders in the planning
and implementation process.

e Regulatory and Policy Changes:

o Risk: Changes in government policies or regulations that could impact project
implementation.

o Contingency Plan: Maintain regular communication with policymakers and
advocate for supportive policies. Develop flexible project plans that can adapt to
regulatory changes.

Next Steps

a) Immediate Requirements to Proceed:
e Secure Funding:



o Finalize agreements with funding partners and ensure the availability of financial

resources to initiate the project.
e Baseline Assessments:

o Conduct detailed assessments of target areas to gather data on water needs, existing

infrastructure, and community readiness.
e Stakeholder Engagement:

o Organize initial meetings with key stakeholders, including government agencies,
NGOs, private sector partners, and community representatives, to align on project goals
and roles.

e Develop Detailed Project Plan:

o Create a comprehensive project plan outlining timelines, budgets, roles, and

responsibilities.

b) Critical Steps to Succeed:
e Capacity Building:

o Implement training programs for local technicians, engineers, and community
members to ensure they have the skills needed to install, operate, and maintain the
systems.

e Infrastructure Development:

o Improve infrastructure in target areas, including road access and communication

networks, to facilitate the installation and maintenance of the systems.
e Community Engagement:

o Conduct ongoing community engagement and education campaigns to ensure

community buy-in and participation.
e Monitoring and Evaluation:

o Establish a robust monitoring and evaluation framework to track project progress,

identify challenges, and make necessary adjustments.
e Policy Advocacy:

o Continue to engage with policymakers to advocate for supportive policies and
regulations that facilitates the adoption and diffusion of solar-powered water
systems.

By addressing these risks and following the outlined next steps, the management planning for
the solar-powered water reticulation system will be comprehensive and effective, ensuring the
successful implementation and sustainability of the project.



TAP overview table

Table 2.4: TAP overview for the implementation of the Water Reticulation Technology

Sector Water
Sub-sector Water reticulation
Technology Water Reticulation System — Solar Powered
Ambition To achieve widespread and sustainable access to clean water, particularly in remote and underserved areas. This technology will be implemented at a
national scale, targeting 60% at the intial phase that been identified as high-priority during the Technology Needs Assessment (TNA) process. Then a
scale up of 40% in Phase 2.
Benefits Socio-Economic Benefits:
e Improved Public Health: Reliable access to clean water will reduce waterborne diseases, improving overall public health and reducing healthcare
costs.
e Economic Development: Access to water will support agricultural activities, boosting local economies and enhancing food security.
e  Community Empowerment: Empowering communities with sustainable water solutions will enhance their resilience and self-sufficiency.
Environmental Benefits:
e Reduction in Greenhouse Gas Emissions: By replacing diesel-powered pumps with solar-powered systems, the project will significantly reduce
greenhouse gas emissions, contributing to national climate goals.
e Sustainable Resource Management: Utilizing renewable solar energy promotes the sustainable use of natural resources, aligning with environmental
conservation efforts.
Action Activities to be Sources of Responsible body | Time Risks Success criteria | Indicators for Budget
implemented funding and focal point frame Monitoring of per
implementation activity
Us)
1. Financial 1.1 Subsidy Program (9 | SPC, GoT PWD, Kaupule 1-5 mths | Poor Proper Ongoing program for | 1,000,000
Incentives islands) management administration the subsidy
of the subsidy
1.2 Low-Interest Loans | SPC, GoT PWD, Kaupule 6-10 Poor Proper Ongoing program and | 1,000,000
and Grants (9 island mths management administration monitoring of the
communities) of the scheme scheme
2. Capacity 2.1 Technical Training SPC, GoT PWD, Kaupule 11-12 Low turnover | Workshops Complete workshops | 200,000
Building ‘Workshops mths of participants | conducted
2.2 Community SPC, GoT PWD, Kaupule 13-14 Campaigns not | Campaigns Complete campaigns | 150,000
Education mths conducted as conducted after
Campaigns planned plan revised
2.3 Institutional SPC, GoT PWD, SPC 15-16 Lack interest Strengthening Complete 100,000
Strengthening mths of institutions | programs strengthening
Programs conducted programs
2.4 Development of SPC, GoT PWD, Department | 16-18 Training Materials were Complete 50,000
Training Materials of Education mths materials developed lately | development of
(DoE) developed training materials
lately




3. Infrastructure | 3.1 Road and SPC, GoT PWD, GoT 19-26 Lack of labour | Conduct road Complete 3,000,000
Development Communication mths force and improvement works
Network requirement communication
Improvements network
improvements
4. TInstallation 4.1 Procurement and GoT, SPC PWD, GoT 27-33 Slow process Processes Complete 5,000,000
and Installation of mths of conducted lately | procurement and
Maintenance Systems (9 islands) procurement installation processes
4.2 Ongoing SPC, GoT PWD, GoT, 34-36 Lack of Ongoing Ongoing maintenance | 500,000
Maintenance and Kaupule mths labourers maintenance continue
Support (annual) conducted
5. Policy 5.1 Engagement with SPC, GoT PWD, AG Office 37-38 Lack interest Engage Ongoing engagement | 100,000
Advocacy Policymakers mths of policymakers of policymakers
policymakers | throughout the
process
Total 11,100,000




Action Plan for Ground Water Extraction Technology — Solar Powered

Introduction
Description of the technology.

Ground Water Extraction - Solar Powered is a sustainable technology designed to harness solar
energy for the extraction of groundwater. It is crucial that pumping is controlled and monitored
properly to avoid underground water depletion or brackish. This technology has been selected
for further analysis due to its numerous benefits:

o Cost-Effectiveness: Utilizing solar power reduces operational costs associated with
traditional fuel-based water extraction methods. The initial investment in solar
infrastructure is offset by long-term savings on energy expenses.

e Mitigation/Adaptation Potential: Solar-powered groundwater extraction significantly
lowers greenhouse gas emissions, contributing to climate change mitigation. It also
enhances water security in regions vulnerable to climate variability, supporting adaptation
efforts.

e Economic Benefits: The technology promotes local economic development by creating
jobs in the installation and maintenance of solar systems. It also reduces dependency on
imported fuels, fostering energy independence.

e Environmental and Social Benefits: Solar-powered systems minimize environmental
impact by reducing carbon footprints and preserving natural resources. They also provide
reliable water access to remote and underserved communities, improving quality of life and
supporting sustainable development.

Ambition for the TAP

The ambition for the Ground Water Reticulation - Solar Powered Technology in Tuvalu is to
significantly enhance water security and sustainability through the deployment of solar-
powered groundwater reticulation systems to cover all households (100%) in Tuvalu by 2026.
This initiative aims to address the critical water scarcity issues exacerbated by climate change
and rising sea levels.

Scale and Context

e National Coverage: The goal is to implement this technology across all islands of Tuvalu,
ensuring that every community has access to reliable and sustainable water sources.

e Capacity Building: Training local technicians and communities to maintain and operate the
systems, fostering local ownership and sustainability.

e Integration with Existing Infrastructure: Leveraging existing water infrastructure where
possible to maximize efficiency and reduce costs.

e Environmental Impact: Utilizing renewable energy sources to minimize carbon footprint
and promote environmental sustainability.

Socio-Economic and Environmental Benefits

o Improved Water Security: Ensuring a consistent and reliable supply of clean water for
drinking, agriculture, and other essential uses.

o Health Benefits: Reducing waterborne diseases by providing access to clean and safe water.

e Economic Development: Supporting agricultural activities and other water-dependent
industries, thereby boosting local economies.

e Climate Resilience: Enhancing the resilience of communities to climate change impacts,
particularly in terms of water availability.



e Sustainable Development: Contributing to the achievement of Sustainable Development
Goals (SDGs), particularly SDG 6 (Clean Water and Sanitation) and SDG 13 (Climate
Action).

This ambitious plan aligns with Tuvalu’s broader goals of sustainable development and climate
change adaptation, ensuring that the benefits of technology diffusion are maximized for the
well-being of its people and the environment.

Actions and Activities selected for inclusion in the TAP
Summary of Barriers and Measures to Overcome Barriers
Barriers:

e High Initial Costs: The upfront investment for solar-powered groundwater extraction
systems can be prohibitive.

e Technical Expertise: Limited local expertise in installing and maintaining solar-powered
systems.

o Infrastructure Challenges: Inadequate existing infrastructure to support new technology
deployment.

e Regulatory and Policy Barriers: Lack of supportive policies and regulations for renewable
energy technologies.

e Community Acceptance: Resistance from communities due to unfamiliarity with the
technology.

Measures to Overcome Barriers:

¢ Financial Incentives and Subsidies: Providing financial support to reduce initial costs.

e Capacity Building Programs: Training local technicians and communities to build technical
expertise.

e Infrastructure Development: Upgrading existing infrastructure to support new technology.

e Policy and Regulatory Support: Developing and implementing supportive policies and
regulations.

e Community Engagement and Education: Conducting awareness campaigns to increase
community acceptance.

Actions Selected for Inclusion in the TAP

e Provision of Financial Incentives:
o Description: Implementing subsidies, grants, and low-interest loans to reduce the
financial burden on adopters.
o Justification: Financial incentives will make the technology more accessible and
attractive to potential users.
e Capacity Building and Training Programs:
o Description: Establishing training programs for local technicians and community
members.
o Justification: Building local expertise ensures the sustainability and proper
maintenance of the technology.
¢ Infrastructure Enhancement:
o Description: Upgrading and expanding existing water infrastructure to integrate
solar-powered systems.
o Justification: Improved infrastructure will facilitate the efficient deployment and
operation of the technology.
e Policy and Regulatory Framework Development:
o Description: Creating policies and regulations that support the adoption of
renewable energy technologies.



o Justification: A supportive regulatory environment is crucial for the successful
diffusion of the technology.
e Community Engagement Initiatives:
o Description: Conducting educational campaigns and workshops to inform
communities about the benefits and operation of the technology.
o Justification: Increased awareness and acceptance among communities will drive
adoption and ensure long-term success.

Activities Identified for Implementation of Selected Actions
Financial Incentives:

e Activity: Developing a subsidy program for initial installation costs.
e Activity: Establishing a grant scheme for community projects.
e Activity: Offering low-interest loans for technology adopters.

Capacity Building:

e Activity: Designing and conducting training workshops for local technicians.
e Activity: Creating educational materials and resources for community members.
e Activity: Partnering with educational institutions for ongoing training programs.

Infrastructure Enhancement:

e Activity: Assessing current infrastructure and identifying upgrade needs.
e Activity: Implementing infrastructure improvement projects.
e Activity: Integrating solar-powered systems with existing water networks.

Policy and Regulatory Framework:

e Activity: Drafting and advocating for supportive policies and regulations.
e Activity: Engaging with policymakers and stakeholders to promote regulatory changes.
e Activity: Monitoring and evaluating the impact of new policies.

Community Engagement:

e Activity: Organizing community meetings and workshops.
e Activity: Developing informational campaigns through various media.
e Activity: Creating demonstration projects to showcase the technology.

Actions to be Implemented as Project Ideas

e Community Solar Water Projects:
o Description: Implementing pilot projects in selected communities to demonstrate
the benefits and feasibility of solar-powered groundwater extraction.
o Justification: Pilot projects will provide practical examples and build confidence in
the technology.
e Technical Training Centers:
o Description: Establishing centers dedicated to training local technicians and
providing ongoing support.
o Justification: Ensuring a steady supply of skilled technicians is essential for the
long-term success of the technology.
e Policy Advocacy Campaigns:
o Description: Launching campaigns to advocate for supportive policies and
regulations.
o Justification: Policy changes are necessary to create an enabling environment for
technology adoption.

These actions and activities are designed to address the identified barriers and support the
successful transfer and diffusion of solar-powered groundwater extraction technology in Tuvalu.



Stakeholders and Timeline for implementation of TAP
Overview of Stakeholders for the Implementation of the TAP

This section describes the stakeholders identified for each action to be implemented and
clarifications on the roles of different stakeholders.

Stakeholders:

e Government Agencies: Responsible for regulatory approvals, monitoring, and providing
necessary permits.

e Local Communities: Beneficiaries of the technology, involved in the planning and feedback
process.

e Technical Experts: Provide expertise in the design, installation, and maintenance of the
technology.

¢ Funding Organizations: Provide financial support for the implementation and scaling of the
technology.

¢ Non-Governmental Organizations (NGOs): Facilitate community engagement and ensure
the technology meets local needs.

Scheduling and Sequencing of Specific Activities

The following is the sequence and timing of specific activities, as well as the nature and scale
of the activity.

Activity Timeline:

o Initial Assessment (Month 1-2): Conduct feasibility studies and environmental impact
assessments.

e Stakeholder Engagement (Month 3-4): Organize meetings and workshops with
stakeholders to gather input and build consensus.

e Design and Planning (Month 5-6): Develop detailed plans and designs for the
technology implementation.

e Permitting and Approvals (Month 7-8): Obtain necessary permits and approvals from
regulatory bodies.

o Installation (Month 9-12): Install the technology, ensuring all technical specifications
are met.

e Training and Capacity Building (Month 13-14): Train local communities and
stakeholders on the operation and maintenance of the technology.

e Monitoring and Evaluation (Month 15-16): Monitor the performance of the technology
and evaluate its impact on the community.

This structured approach above will help for a clearly outline of the stakeholders and timeline
for the proposed project.

Estimation of Resources Needed for Action and Activities

Estimation of Capacity Building Needs

To successfully implement the Ground Water Extraction - Solar Powered Technology, the
following capacity building needs have been identified:

Technical Training:

e Target Group: Local technicians, engineers, and community members.
e Content: Installation, operation, and maintenance of solar-powered groundwater
extraction systems.



e Duration: Initial intensive training (2 weeks) followed by periodic refresher courses
(every 6 months).
e Resources Needed: Training materials, expert trainers, training facilities, and equipment.

Community Education and Engagement:

e Target Group: Local communities, especially in rural and remote areas.

e Content: Benefits of solar-powered systems, water conservation practices, and basic
troubleshooting.

e Duration: Ongoing educational campaigns and workshops.

e Resources Needed: Educational materials, community outreach coordinators, and
demonstration projects.

Institutional Capacity Building:

Target Group: Government agencies and local authorities.

Content: Policy development, regulatory frameworks, and project management.
Duration: Workshops and seminars (quarterly).

Resources Needed: Policy experts, training materials, and logistical support.

Estimations of Costs of Actions and Activities

The estimated costs for implementing the Technology Action Plan (TAP) are based on the
economic assessment from the BA&EF report. The following are the key cost components:

These estimates provide a comprehensive overview of the resources needed to implement the
TAP effectively. The focus on capacity building ensures that the technology is sustainable and
benefits the local communities in the long term.

Table 2.5: Estimated costs of actions and activities

Actions Activities Estimated  Cost

(USD)

1. Financial Incentives 1.1 .Slllt‘!sldles, grants, and low-interest loans to reduce $500,000
1 initial costs for adopters.
and Subsidies
2. Capacity Building 2.1 Training ‘programs'for local tgchmclans, $300,000
P 2.2 community education campaigns, and
rograms 2.3 institutional capacity building.
3. Infrastructure 3.1 Upgradmg and expanding existing water infrastructure $700,000
to integrate solar-powered systems.
Enhancement
4. Policy and 4.1 Develqpmg and implementing supportive policies and $100,000
regulations.
Regulatory
Framework
Development
5, Gty 5.1 Educational campaigns, $150,000
5.2 Workshops, and
Engagement . .
A 5.3 Demonstration projects.
Initiatives
6. Monitoring and 6.1 Ongoing monltorlpg and evaluation of the technology’s $50,000
. performance and impact.
Evaluation
Total Estimated Cost $1,800,000

Management Planning

Risks and Contingency Planning
Identified Risks:
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Technical Failures: Potential breakdowns or malfunctions in the solar-powered
extraction systems.

Contingency Plan: Establish a maintenance and repair team with spare parts readily
available to address technical issues promptly.

Financial Constraints: Insufficient funding or delays in financial support.

Contingency Plan: Develop a diversified funding strategy, including multiple funding
sources such as government grants, international aid, and private sector investments.
Community Resistance: Lack of acceptance or resistance from local communities.
Contingency Plan: Implement robust community engagement and education programs
to build trust and demonstrate the benefits of the technology.

Regulatory Hurdles: Delays or challenges in obtaining necessary permits and approvals.
Contingency Plan: Engage with policymakers early in the process to ensure alignment
and expedite regulatory approvals.

Environmental Impact: Unintended negative impacts on the local environment.
Contingency Plan: Conduct thorough environmental impact assessments and implement
mitigation measures as needed.

Next Steps

Immediate Requirements to Proceed:

Secure Initial Funding: Obtain the necessary financial resources to kickstart the project.
Stakeholder Engagement: Organize initial meetings with key stakeholders to build
consensus and gather input.

Technical Assessment: Conduct detailed technical assessments to finalize the design
and specifications of the solar-powered systems.

Critical Steps to Succeed:

Develop Detailed Implementation Plan: Create a comprehensive plan outlining all
activities, timelines, and responsibilities.

Capacity Building: Initiate training programs for local technicians and community
members to ensure they are equipped to manage and maintain the technology.

Policy and Regulatory Support: Work closely with government agencies to develop
supportive policies and obtain necessary permits.

Community Outreach: Launch educational campaigns to inform and engage local
communities about the benefits and operation of the technology.

Monitoring and Evaluation: Establish a robust monitoring and evaluation framework to
track progress, identify challenges, and make necessary adjustments.

By focusing on these immediate and critical steps, the project can move forward effectively,
ensuring that appropriate resources are committed to achieving the desired outcomes.



TAP overview table
Table 2.6: TAP overview for

Sector Water
Sub-sector Groundwater
Technology Groundwater Solar Extraction Technology
Ambition To significantly enhance water security and sustainability through the deployment of solar-powered groundwater reticulation systems to cover 100%
households in Tuvalu by 2026. This initiative aims to address the critical water scarcity issues exacerbated by climate change and rising sea levels.
Benefits Socio-Economic and Environmental Benefits
e Improved Water Security: Ensuring a consistent and reliable supply of clean water for drinking, agriculture, and other essential uses.
e  Health Benefits: Reducing waterborne diseases by providing access to clean and safe water.
e Economic Development: Supporting agricultural activities and other water-dependent industries, thereby boosting local economies.
e Climate Resilience: Enhancing the resilience of communities to climate change impacts, particularly in terms of water availability.
e Sustainable Development: Contributing to the achievement of Sustainable Development Goals (SDGs), particularly SDG 6 (Clean Water and
Sanitation) and SDG 13 (Climate Action).
Action Activities to be Sources of Responsible body | Time Risks Success Indicators for Budget per
implemented funding and focal point frame criteria Monitoring of activity (USD)
implementation
1. Financial 1.1 Subsidies, grants, GoT, SPC, PWD, MFED 1-4 Poor The scheme in | Scheme 500,000
Incentives and and low-interest UNDP mths management of | progress successfully
Subsidies loans to reduce the scheme implemented
initial costs for
adopters.
2. Capacity 2.1 Training programs | SPC, GoT PWD, Kaupule 4-6 Low turnover Trainings were | Training programs | 100,000
Building for local mths of participants | conducted completed
Programs technicians,
2.2 Community SPC, GoT PWD, Kaupule 6-7 Low turnover Campaigns Campaign were 100,000
education mths of participants | were completed as
campaigns conducted scheduled
2.3 Institutional SPC, GoT PWD, Kaupule 8-9 Low turnover Capacity Complete capacity | 100,000
capacity building mths of participants | buildings buildings
conducted
3. Infrastructure | 3.1 Upgrading and SPC, GoT PWD, Kaupule 10-22 | Inadequate of Infrastructure Infrastructure 700,000
Enhancement expanding existing mths materials for upgrading were | upgrading
water implementation | conducted completed
infrastructure to
integrate solar-
powered systems.




Policy and 4.1 Developing SPC, GoT PWD, AG Office 23-27 | Delay in Policies and Complete 50,000
Regulatory supportive policies mths development of | regulations development of
Framework and regulations. policies and were policies and
Development regulations developed regulations
4.2 Implementing SPC, GoT PWD, AG Office 28-30 | Delay Policies and Ongoing 50,000
supportive policies mths implementation | regulations implementation of
and regulations. of policies and | were policies and
regulations implemented regulations
Community 5.1 Educational SPC, GoT PWD, Kaupule 31-32 | Delay in Campaigns Complete 50,000
Engagement campaigns, mths conducting of were conducting of
Initiatives campaigns conducted campaigns
5.2 Workshops. SPC, GoT PWD, Kaupule 33-34 | Low turnover Workshops Complete 50,000
mths of participants | were conducting of
conducted workshops
5.3 Demonstration SPC, GoT PWD, Kaupule 35-42 Lack interest of | Demonstration | Completed 50,000
projects. mths key projects demonstration of
stakeholders conducted projects
Monitoring 6.1 Ongoing SPC, GoT PWD, Kaupule 43-46 | Lack Monitoring and | Ongoing 50,000
and monitoring and mths contribution evaluation monitoring and
Evaluation evaluation of the from conducted as evaluation
technology’s stakeholders planned
performance and
impact.
Total 1,800,000




Project Ideas for the Water Sector

2.1.5.1 Brief summary of the Project Ideas for the Water Sector

The project ideas for the Water Sector are designed to support the realization of the overall
targets outlined in the Technology Action Plan (TAP). These projects focus on concrete actions
that facilitate the transfer, diffusion, and deployment of relevant mitigation and adaptation
technologies. Here’s a brief summary:

e Needs Assessment: Conduct thorough assessments to identify the specific water-related
challenges and needs of the community.

o Stakeholder Consultation: Engage with key stakeholders, including government agencies,
local communities, and technical experts, to gather input and build consensus on project
priorities.

e Feasibility Studies: Perform feasibility studies to evaluate the technical, economic, and
environmental viability of proposed projects.

e Pilot Projects: Develop and implement pilot projects to test and demonstrate the
effectiveness of new technologies in real-world conditions.

Identification and Development of Project Ideas
Key Project Ideas
e Solar-Powered Groundwater Extraction Systems:
o Objective: Enhance water security by utilizing solar energy to extract groundwater.
o Contribution: Reduces reliance on fossil fuels, lowers greenhouse gas emissions,
and provides a sustainable water source for communities.
e Rainwater Harvesting and Storage:
o Objective: Capture and store rainwater for use during dry periods.
o Contribution: Increases water availability, reduces pressure on existing water
sources, and promotes water conservation.
e Desalination Plants Using Renewable Energy:
o Objective: Convert seawater into potable water using renewable energy sources.
o Contribution: Provides a reliable source of drinking water, especially in coastal
areas, and reduces the environmental impact of desalination processes.
e Water Conservation and Management Programs:
o Objective: Implement programs to promote efficient water use and management
practices.
o Contribution: Enhances water use efficiency, reduces wastage, and supports
sustainable water resource management.
e Community-Based Water Monitoring Systems:
o Objective: Establish systems for monitoring water quality and quantity at the
community level.
o Contribution: Empowers communities to manage their water resources effectively
and respond to water-related issues promptly.
o Contribution to Transfer, Diffusion, and Deployment Targets

These project ideas contribute to the transfer, diffusion, and deployment of water sector

technologies by:

¢ Building Local Capacity: Training local technicians and community members to operate
and maintain new technologies.

e Enhancing Infrastructure: Upgrading existing water infrastructure to support the
integration of new technologies.

e Promoting Policy Support: Advocating for supportive policies and regulations that
facilitate the adoption of innovative water technologies.

e Fostering Community Engagement: Engaging communities in the planning and
implementation process to ensure their needs and preferences are addressed.



e Ensuring Sustainability: Implementing projects that are environmentally sustainable and
economically viable in the long term.

By focusing on these areas, the project ideas aim to achieve the overall targets of the TAP,
ensuring that the benefits of new technologies are maximized for the well-being of Tuvalu’s
communities and the environment.

Specific Project Ideas

Introduction/Background

This project aims to develop and implement a piloted solar-powered underground water
extraction system for all islands in Tuvalu. The technology harnesses solar energy to power
pumps that extract groundwater, providing a sustainable and renewable water source. This
project was developed in response to the increasing need for reliable water sources in remote
and arid regions, where traditional water supply methods are often impractical or unsustainable
like Tuvalu. In fact underground water in Tuvalu is very limited and brackish. The following
structure tend to provide a comprehensive framework for developing and implementing the
solar-powered underground water extraction technology project.

Objectives

e Provide a sustainable water source: Ensure a reliable supply of clean water for drinking,
irrigation, and other uses.

e Reduce dependency on fossil fuels: Utilize renewable solar energy to power water
extraction, reducing carbon emissions.

e Enhance water security: Improve access to water in remote and water-scarce regions.

Outputs and Measurability

o Installation of solar-powered water extraction systems: Number of systems installed.
e Volume of water extracted: Measured in litres per day.

e Reduction in carbon emissions: Measured in tons of CO2 equivalent.

Relationship to the Country’s Sustainable Development Priorities

This project aligns with Tuvalu’s sustainable development priorities by:

e Supporting water security: Addressing water scarcity issues.

e Promoting renewable energy: Reducing reliance on fossil fuels.

e Enhancing resilience to climate change: Providing a reliable water source in the face of
changing climate conditions.

Project Deliverables

e Value: Reliable access to clean water, reduced carbon footprint, and enhanced community
resilience.

e Benefits: Improved health outcomes, increased agricultural productivity, and sustainable
water management.

e Messages: Demonstrating the viability of renewable energy solutions for essential services.

Project Scope and Possible Implementation

e Scope: The project will be implemented in remote and arid regions of Tuvalu, with potential
expansion to other Pacific Island nations.

e Feasibility: High, given the availability of solar energy and the proven effectiveness of
solar-powered water extraction technologies.

e Linkages: This project builds on previous initiatives in renewable energy and water
management.



Project Activities

o Site assessment and selection: Identify suitable locations for system installation.

e System design and procurement: Develop specifications and acquire necessary equipment.

o Installation and commissioning: Set up and test the systems.

e Training and capacity building: Train local communities on system operation and
maintenance.

e Monitoring and evaluation: Regularly assess system performance and impact.

Timelines

e Phase 1 (6 months): Site assessment, system design, and procurement.
e Phase 2 (6 months): Installation and commissioning.

e Phase 3 (1 year): Training, capacity building, and initial monitoring.

e Phase 4 (Ongoing): Long-term monitoring and evaluation.

Budget/Resource Requirements

e Budget: Estimated at $500,000 for initial implementation.

¢ Funding: Sourced from government grants, international aid, and private sector partnerships.
e Resources: Staff, consultants, and local community engagement.

Measurement/Evaluation

e Water extraction volume: Monitored daily.

e System uptime: Percentage of time the system is operational.

e Community feedback: Surveys and interviews to assess satisfaction and impact.

Possible Complications/Challenges

e Technical issues: Potential for equipment failure or maintenance challenges.
e Funding constraints: Securing sufficient and sustained funding.

e Community engagement: Ensuring local buy-in and participation.

Responsibilities and Coordination

e Project Lead: The Public Works Department will oversee the overall project
implementation and management.

e Technical Team: This will include the PWD, Climte Change Department, Environment
Department, Local Government Department and Finance as responsible institutes for
system design, installation, and maintenance.

e Community Liaison: Engages with local communities like Women Association,
Falekaupule, Youths and facilitates training.

e Monitoring and Evaluation Team: Tracks project progress and impact by the PWD.



Technology Action Plan and Project Ideas for the
Agriculture Sector

Structure similar to Chapter | above.

Sector overview

Sector Description

The agriculture sector plays a crucial role in Tuvalu’s economy and food security. It involves
crop production, livestock farming, and fisheries. However, the sector faces significant
challenges due to climate change, limited arable land, and soil degradation. Composting with
tolerant varieties technology aims to enhance soil fertility, improve crop yields, and reduce
greenhouse gas (GHG) emissions by utilizing organic waste and resilient crop varieties. This
overview provides a comprehensive understanding of the role and potential of composting with
tolerant varieties technology in Tuvalu’s agriculture sector.

Vulnerability

The agriculture sector is highly vulnerable to climate change impacts such as sea-level rise,
increased temperatures, and extreme weather events. These factors affect crop productivity and
soil health, necessitating resilient agricultural practices.

Existing Policies and Measures
Tuvalu has implemented several policies to support sustainable agriculture and technology
deployment. Below is a table summarizing key policies:

Table 3.1: Key policies supporting the technology deployment.

Policy Name Enacted/Revised Main Contents

National Adaptation Programme 2007 Focuses on climate change

of Action (NAPA) adaptation strategies, including
sustainable agriculture.

Agriculture Strategic Plan 2015 Aims to enhance food security,

promote  sustainable  farming

practices, and improve livelihoods.
Renewable Energy and Energy 2012 Encourages the use of renewable
Efficiency Master Plan energy in agriculture, including

solar-powered composting.

Current Technology Profile

Composting with tolerant varieties involves the use of organic waste to produce compost, which
is then used to enhance soil fertility. Tolerant crop varieties are those that can withstand adverse
conditions such as drought, salinity, and pests. This technology is currently being adopted at a
small scale in Tuvalu, with pilot projects demonstrating its effectiveness.

Selected Technologies from the TNA Report

The Technology Needs Assessment (TNA) report identifies composting with tolerant varieties
as a priority technology for sustainable agriculture. The current level of uptake is moderate,
with ongoing efforts to scale up the technology through training and capacity-building
nitiatives.

Future Targets
e Increase adoption: Expand the use of composting with tolerant varieties across all
agricultural regions.



o Enhance capacity: Provide training and resources to farmers on composting techniques
and the use of tolerant varieties.

e Monitor and evaluate: Establish systems to track the impact of composting on soil health,
crop yields, and GHG emissions.

Action Plan for Composting with Tolerant Varieties Technology

Introduction

Description of the Technology: Composting with tolerant varieties technology involves the use
of organic waste materials to produce compost, which is then applied to agricultural fields to
enhance soil fertility and crop productivity. This technology integrates the use of crop varieties
that are tolerant to adverse conditions such as drought, salinity, and pests. The composting
process not only recycles organic waste but also improves soil structure, water retention, and
nutrient availability, making it a sustainable agricultural practice.

Main Reasons for Selection:
Cost-Effectiveness:

e Low Input Costs: Composting utilizes locally available organic waste materials,
reducing the need for expensive chemical fertilizers.

e Economic Benefits: Improved crop yields and soil health can lead to increased
agricultural productivity and income for farmers.

Mitigation/Adaptation Potential:

e GHG Emissions Reduction: Composting helps sequester carbon in the soil, reducing
greenhouse gas emissions from agricultural activities.

e Climate Resilience: Tolerant crop varieties enhance the resilience of agricultural
systems to climate change impacts such as drought and salinity.

Environmental Benefits:

e Soil Health Improvement: Composting enhances soil organic matter, improving soil
structure, fertility, and water retention.

e Waste Management: Effective recycling of organic waste reduces landfill use and
associated environmental issues.

Social Benefits:

e Community Engagement: Composting projects can involve local communities,
providing education and training opportunities.

e Food Security: Improved crop yields contribute to food security and nutritional
outcomes for local populations.

This technology has been selected for further analysis due to its comprehensive benefits across
economic, environmental, and social dimensions. It aligns with Tuvalu’s sustainable
development goals by promoting sustainable agricultural practices, enhancing food security,
and mitigating climate change impacts. For more detailed information, please refer to the
technology fact sheet.

Ambition for the TAP
Scale and Context for Technology Deployment and Diffusion

The ambition for deploying composting with tolerant varieties technology in Tuvalu is to
achieve widespread adoption across the agricultural sector by XXXX, enhancing both
environmental sustainability and socio-economic resilience. This ambition aligns with Tuvalu’s



commitment to sustainable development and climate change adaptation, as identified during
the technology prioritization stage of the Technology Needs Assessment (TNA).

Proposed Scale of Technology Implementation:
Nationwide Adoption:

e Target Areas: Implement composting practices in all agricultural sites, focusing on areas
most affected by soil degradation and climate change impacts on all islands.

e Farmer Participation: Engage a significant proportion of farmers, aiming for at least 70%
adoption within the next five years.

Capacity Building and Training:

e Training Programs: Establish comprehensive training programs for farmers, extension
officers, and community leaders on composting techniques and the use of tolerant crop
varieties.

e Knowledge Sharing: Facilitate knowledge exchange through workshops, demonstration
plots, and farmer field schools.

Infrastructure Development:

e Composting Facilities: Develop community-based composting facilities to manage
organic waste and produce high-quality compost.

e Distribution Networks: Create efficient distribution networks for compost and tolerant
crop seeds to ensure accessibility for all farmers.

Policy and Institutional Support:

e Policy Integration: Integrate composting with tolerant varieties into national agricultural
policies and strategies.

e Incentives: Provide financial incentives, such as subsidies and grants, to encourage
adoption and sustain implementation.

Socio-Economic and Environmental Benefits:
Environmental Benefits:

e Soil Health: Improve soil fertility and structure, enhancing agricultural productivity and
resilience.

e GHG Emissions Reduction: Reduce greenhouse gas emissions through carbon
sequestration and decreased reliance on chemical fertilizers.

Economic Benefits:

e Increased Yields: Boost crop yields and farm income, contributing to food security and
economic stability.

e Cost Savings: Lower input costs by reducing the need for chemical fertilizers and
pesticides.

Social Benefits:

e Community Engagement: Foster community involvement and empowerment through
participatory approaches and capacity-building initiatives.

e Health Improvements: Enhance food quality and nutrition, leading to better health
outcomes for the population.

By scaling up the implementation of composting with tolerant varieties technology, Tuvalu
aims to create a resilient and sustainable agricultural sector that can withstand the challenges
posed by climate change while delivering significant socio-economic and environmental



benefits. This ambition reflects Tuvalu’s dedication to achieving its sustainable development
goals and ensuring the well-being of its communities.

Actions and Activities selected for inclusion in the TAP
Summary of Barriers and Measures to Overcome Barriers

The following actions and activities are proposed for a good design to address the identified
barriers and support the successful transfer and diffusion of composting with tolerant varieties
technology in Tuvalu.

Identified Barriers:
Lack of Awareness and Knowledge:

e Many farmers are not aware of the benefits of composting and the use of tolerant
varieties.

Limited Access to Resources:

o Insufficient access to organic waste materials and tolerant crop seeds.
Financial Constraints:

e High initial costs for setting up composting facilities and purchasing seeds.
Technical Challenges:

e Lack of technical expertise in composting processes and managing tolerant varieties.
Policy and Institutional Gaps:

e Inadequate policies and institutional support for promoting sustainable agricultural
practices.

Measures to Overcome Barriers:
Awareness Campaigns:

e Conduct educational programs and workshops to raise awareness about the benefits of
composting and tolerant varieties.

Resource Accessibility:

e Establish community composting centers and seed banks to ensure easy access to
necessary resources.

Financial Support:
e Provide subsidies, grants, and low-interest loans to farmers for initial setup costs.
Technical Training:

e Offer training programs and technical assistance to farmers on composting techniques
and the use of tolerant varieties.

Policy Enhancement:

e Develop and implement supportive policies and institutional frameworks to promote
sustainable agriculture.

Actions Selected for Inclusion in the TAP

Educational and Awareness Programs:



e Description: Implement comprehensive educational campaigns to inform farmers about
the benefits and practices of composting with tolerant varieties.

e Justification: Raising awareness is crucial for widespread adoption and successful
implementation.

Establishment of Composting Centers and Seed Banks:

e Description: Set up community-based composting centers and seed banks to provide
resources and support to farmers.

e Justification: Ensures accessibility to essential materials and promotes community
involvement.

Financial Incentives and Support:

e Description: Provide financial assistance through subsidies, grants, and low-interest
loans to help farmers with initial costs.
e Justification: Reduces financial barriers and encourages adoption of the technology.

Technical Training and Capacity Building:

e Description: Conduct training sessions and workshops to equip farmers with the
necessary skills and knowledge.
e Justification: Enhances technical expertise and ensures effective implementation.

Policy Development and Institutional Support:

e Description: Develop policies and strengthen institutional frameworks to support
sustainable agricultural practices.

e Justification: Provides a conducive environment for the adoption and diffusion of the
technology.

Activities Identified for Implementation of Selected Actions
Educational and Awareness Programs:

Develop educational materials (brochures, videos, etc.).
Organize workshops and community meetings.

Launch media campaigns (radio, TV, social media).
Establishment of Composting Centers and Seed Banks:
Identify suitable locations for centers and banks.
Procure necessary equipment and materials.

Train staff to manage and operate the centers.

Financial Incentives and Support:

Design subsidy and grant programs.

Partner with financial institutions to offer low-interest loans.
Provide guidance on accessing financial support.

Technical Training and Capacity Building:

Develop training curricula and materials.

Conduct hands-on training sessions and demonstrations.
Establish a network of technical advisors for ongoing support.

Policy Development and Institutional Support:

e Review and update existing agricultural policies.

e Advocate for the inclusion of composting and tolerant varieties in national strategies.
e Strengthen coordination among relevant institutions and stakeholders.

e Actions to be Implemented as Project Ideas

Community Composting and Seed Bank Project:



e Description: Establish community-based composting centers and seed banks to support
local farmers.
o Justification: Ensures resource accessibility and promotes community engagement.

Farmer Training and Capacity Building Initiative:

e Description: Implement a comprehensive training program for farmers on composting
techniques and the use of tolerant varieties.

e Justification: Enhances technical skills and knowledge, ensuring effective
implementation.

Financial Support Scheme for Sustainable Agriculture:

e Description: Develop a financial support scheme to provide subsidies, grants, and low-
interest loans to farmers.

e Justification: Reduces financial barriers and encourages adoption of sustainable
practices.

Stakeholders and Timeline for implementation of TAP

Overview of Stakeholders for the Implementation of the TAP

This timeline and stakeholder overview provide a structured approach to implementing the TAP
for composting with tolerant varieties technology in Tuvalu. The identified stakeholders
comprise of:

Government Agencies:

e Ministry of Agriculture: Lead agency responsible for overall project coordination,
policy development, and monitoring.

e Ministry of Finance: Provides financial oversight and manages funding allocations.

e Ministry of Environment: Ensures environmental compliance and integration with
climate adaptation strategies.

Local Government and Community Leaders:

e Local Councils: Facilitate community engagement and support local implementation.
e Community Leaders: Act as liaisons between the project team and local farmers,
ensuring community buy-in and participation.

Farmers and Farmer Associations:

e Individual Farmers: Primary beneficiaries and implementers of composting practices.
e Farmer Associations: Provide a platform for collective action, knowledge sharing, and
advocacy.

Non-Governmental Organizations (NGOs):

e Environmental NGOs: Offer technical expertise, training, and capacity-building support.
o Agricultural NGOs: Assist with resource distribution and community mobilization.

Academic and Research Institutions:

e Universities and Research Centers: Conduct research on composting techniques and
tolerant varieties, and provide scientific support.

Private Sector:

e Suppliers of Composting Equipment and Seeds: Ensure the availability of necessary
materials and technologies.

e Financial Institutions: Offer financial products such as loans and grants to support
farmers.



International Donors and Development Partners:

Bilateral and Multilateral Agencies: Provide funding, technical assistance, and policy
support.
International NGOs: Offer expertise and resources for project implementation.

Scheduling and Sequencing of Specific Activities

Phase 1: Planning and Preparation (Months 1-6)

Activity: Stakeholder Engagement and Coordination

Description: Identify and engage key stakeholders, establish coordination mechanisms.
Scale: National and local levels.

Activity: Policy Review and Development

Description: Review existing policies, develop supportive policies for composting and
tolerant varieties.

Scale: National level.

Phase 2: Capacity Building and Resource Mobilization (Months 7-12)

Activity: Training Programs

Description: Develop and conduct training sessions for farmers and extension officers.
Scale: Community level.

Activity: Establishment of Composting Centers and Seed Banks

Description: Set up facilities and ensure resource availability.

Scale: Community level.

Phase 3: Implementation and Monitoring (Year 2)

Activity: Implementation of Composting Practices

Description: Farmers begin composting and using tolerant varieties.

Scale: Community level.

Activity: Monitoring and Evaluation

Description: Regularly assess project progress, collect data on outputs and outcomes.
Scale: National and community levels.

Phase 4: Scaling Up and Sustainability (Year 3 and Beyond)

Activity: Expansion to Additional Communities

Description: Scale up the project to new areas based on initial success.

Scale: National level.

Activity: Long-term Support and Maintenance

Description: Provide ongoing technical support, ensure sustainability of composting
practices.

Scale: Community level.

Estimation of Resources Needed for Action and Activities

Estimation of Capacity Building Needs

Training Programs:

Farmers and Extension Officers: Comprehensive training on composting techniques,
use of tolerant varieties, and sustainable agricultural practices.

Community Leaders: Training on project management, community mobilization, and
monitoring and evaluation.



e Technical Staff: Specialized training on the operation and maintenance of composting
facilities and seed banks.

Educational Materials:

e Development of brochures, manuals, videos, and other educational resources to support
training programs.
e Translation of materials into local languages to ensure accessibility and understanding.

Workshops and Demonstrations:

e Regular workshops and field demonstrations to showcase best practices and successful
case studies.
e Establishment of demonstration plots to provide hands-on learning experiences.

Capacity Building for Policy Makers:

e Training sessions for policy makers on the importance of composting and tolerant
varieties, and how to integrate these practices into national policies and strategies.

Estimations of Costs of Actions and Activities

Table: 3.2: Actions and activities estimated costs

Actions Cost estimates (AUD)  Activities and brakdown costs ‘
Educational and | 50,000 e Development of materials ($10,000),
Awareness Programs: e Media campaigns ($20,000),

e  Workshops and community meetings ($20,000).

Establishment of | 200,000 e Site selection and preparation ($50,000),
Composting Centers and e Procurement of equipment and materials
Seed Banks: ($100,000),

e Training of staff ($50,000).
Financial Incentives and 150,000 e Subsidies and grants ($100,000),
Support: e Administrative costs for managing financial

support programs ($50,000).

Technical ~Training and | 100,000 e Development of training curricula and materials
Capacity Building: ($20,000),

e Conducting training sessions and demonstrations

($50,000),

e Ongoing technical support ($30,000).
Policy Development and = 50,000 e Policy review and development ($20,000),
Institutional Support: e Advocacy and coordination activities ($30,000).
Total Estimated Cost: AUD $550,000

These estimates are based on the economic assessment undertaken as part of the BA&EF report
and are intended to provide a comprehensive overview of the resources needed to implement
the TAP for composting with tolerant varieties technology in Tuvalu.

Management Planning

Risks and Contingency Planning
The risks and contingency plans that were identified include the followings:

Identified Risks:



Technical Failures:

e Risk: Equipment malfunction or failure in composting centers.

e Contingency Plan: Establish a maintenance schedule and train local technicians for
quick repairs. Keep spare parts readily available.

Financial Constraints:

e Risk: Insufficient funding or delays in financial support.

e Contingency Plan: Diversify funding sources, including government grants,
international aid, and private sector partnerships. Establish a financial reserve for
emergencies.

Community Resistance:

e Risk: Lack of community buy-in or resistance to adopting new practices.

e Contingency Plan: Conduct extensive awareness campaigns and involve community
leaders in the planning and implementation process to build trust and acceptance.

Environmental Challenges:

e Risk: Adverse weather conditions affecting composting processes and crop growth.

e Contingency Plan: Implement climate-resilient practices and select tolerant crop
varieties that can withstand extreme conditions.

Policy and Regulatory Issues:

e Risk: Inadequate policy support or regulatory hurdles.

e Contingency Plan: Engage with policymakers early in the process to ensure supportive
policies are in place. Advocate for necessary regulatory changes.

Next Steps

a) Immediate Requirements to Proceed:
Stakeholder Engagement:
e Identify and engage key stakeholders, including government agencies, local
communities, NGOs, and private sector partners.
o Establish a project steering committee to oversee planning and implementation.
Resource Mobilization:
e Secure initial funding and resources for the project.
e Procure necessary equipment and materials for composting centers and seed banks.
Policy Review and Development:
e Review existing policies and develop supportive policies for composting and tolerant
varieties.
e Advocate for policy integration at national and local levels.

b) Critical Steps to Succeed:
Capacity Building:
e Develop and implement comprehensive training programs for farmers, extension
officers, and community leaders.
e Provide ongoing technical support and capacity-building initiatives.
Implementation of Pilot Projects:
e Start with pilot projects in selected communities to demonstrate the effectiveness of
composting with tolerant varieties.
e Monitor and evaluate pilot projects to gather data and refine practices.
Scaling Up:
e Based on the success of pilot projects, scale up the implementation to additional
communities.
e Ensure continuous monitoring and evaluation to track progress and make necessary
adjustments.
Sustainable Financing:
e Develop a sustainable financing model to ensure long-term viability of the project.
e Explore opportunities for public-private partnerships and international funding.



Community Engagement and Awareness:
e Conduct ongoing awareness campaigns to educate communities about the benefits of
composting and tolerant varieties.
e Foster community ownership and involvement in the project.

By addressing these immediate requirements and critical steps, the project can achieve a
sharpened focus and ensure the successful implementation of composting with tolerant varieties
technology in Tuvalu.



TAP overview table

Table 3.3: TAP Overview for Composting with Tolerant Varieties

TAP overview table ‘

Sector Agriculture
Sub-sector Composting
Technology Composting with tolerant varieties
Ambition To achieve widespread adoption across the agricultural sector, enhancing both environmental sustainability and socio-economic resilience. This ambition
aligns with Tuvalu’s commitment to sustainable development and climate change adaptation.
Benefits Socio-Economic and Environmental Benefits:
e Environmental Benefits: Soil Health: Improve soil fertility and structure, enhancing agricultural productivity and resilience.
e  GHG Emissions Reduction: Reduce greenhouse gas emissions through carbon sequestration and decreased reliance on chemical fertilizers.
Economic Benefits:
e Increased Yields: Boost crop yields and farm income, contributing to food security and economic stability.
e  Cost Savings: Lower input costs by reducing the need for chemical fertilizers and pesticides.
Social Benefits:
e  Community Engagement: Foster community involvement and empowerment through participatory approaches and capacity-building initiatives.
e Health Improvements: Enhance food quality and nutrition, leading to better health outcomes for the population.
Action Activities to be Sources of Responsible body | Time Risks Success Indicators for Budget per
implemented funding and focal point frame criteria Monitoring of activity
implementation
1. Educational 1.1 Development of SPC, GoT DoA, MNRD 1-4 mths | Late Materials Complete materials 10,000
and materials development | developed development after
Awareness of materials lately revision of schedule
Programs: 1.2 Media campaigns GoT, Tuvalu DoA, TMC 4-5 mths | Lack interest | Campaigns Complete campaigns | 20,000
Media of media staff | conducted lately
Corporation to conduct lately
(TMC) campaign
1.3 Workshops GoT, SPC DoA, MNRD 5-6 mths | Low turnover | Workshops Completed 20,000
and community of participants | conducted as | conducting of
meetings schedules workshops as planned
7. Establishment | 7.1 Site selection and | GoT, SPC DoA, Island 7-9 mths | Lack interest | Managedto | Complete preparation | 50,000
of Composting preparation Communities. of farmers or | select the site | of the site
Centers and landowners and make
Seed Banks preparation
7.2 Procurement of GoT, SPC MNRD, SPC 10-12 Delay of Procurement | Procurement 100,000
equipment and mths procurement has gone completed and
materials and delivery through the delivery on the way
process




7.3 Training of staff GoT, SPC DoA, SPC 13-14 Lack interest | Training One training 50,000
mths of staff conducted as | completed
scheduled
Financial 8.1 Subsidies and GoT, SPC, MNRD, SPC 15-18 Lack interest Endorsement | Subsidies and grants 100,000
Incentives and grants UNDP mths of donors of subsidies received and
Support: and grants
8.2Administrative UNDP, SPC, MNRD, SPC 19-20 Insufficient Obtained Programmes are 50,000
costs for managing GoT mths administrative | admin costs ongoing with
financial support costs efficient financial
programs support
Technical 4.1 Conducting GoT, SPC MNRD, SPC 21-23 Low turnover | Training Complete training 50,000
Training and training sessions mths of participants | sessions sessions as planned
Capacity and were
Building: demonstrations. conducted
4.2 Development of SPC, GoT DoA, SPC, 24-26 Delay in Training Complete training 20,000
training curricula Education mths development | materials curricula and
and materials. Department of training were materials
materials developed as | development
planned
4.3 Ongoing technical | SPC, GoT SPC, MNRD 27-30 Delay of Technical Complete technical 30,000
support mths technical support support as planned
support received
lately
Policy 5.1 Policy review and | SPC, GoT MNRD, SPC, AG | 31-33 Delay Development | Complete 20,000
Development development Office mths development | and review development and
and and review of | of policies review of policies
Institutional policies conducted
Support: 4.2 Advocacy and SPC, GoT DoA, SPC 34-36 Delay Advocacy Complete advocacy 30,000
coordination mths processing of | and and coordination
activities advocacy and | coordination | processes
coordination of activities
in progress
Total 550,000




Action Plan for Horticulture Through Beddings Technology

Beddings Technology in horticulture refers to the use of specialized materials and techniques
to create optimal growing environments for plants. This technology involves the use of organic
or synthetic materials as a base layer in which plants are grown. These materials can include
peat moss, coconut coir, perlite, vermiculite, and other substrates that provide essential nutrients,
retain moisture, and ensure good aeration.

Expected Benefits:

e Improved Plant Growth: Beddings technology provides a stable and nutrient-rich
environment, promoting healthier and more robust plant growth.

e Water Conservation: These materials help retain moisture more effectively, reducing
the need for frequent watering and conserving water.

e Disease Prevention: Proper aeration and drainage reduce the risk of root diseases and
pests, leading to healthier plants.

e Enhanced Nutrient Delivery: Beddings can be customized with specific nutrients
tailored to the needs of different plants, ensuring optimal growth conditions.

o Sustainability: Many bedding materials are biodegradable and environmentally friendly,
contributing to sustainable horticultural practices.

Introduction

Horticulture Through Beddings Technology

Horticulture plays a crucial role in Tuvalu’s agricultural landscape, contributing significantly
to food security, nutrition, and economic development. To enhance the productivity and
sustainability of horticultural practices, the adoption of advanced beddings technology has been
identified as a promising solution.

Description of the Technology:

Beddings technology involves the use of raised beds, which are elevated sections of soil
designed to improve plant growth conditions. This technology offers several advantages,
including better soil drainage, reduced soil compaction, and improved root development.
Additionally, raised beds can be tailored to optimize water usage and nutrient management,
making them highly suitable for Tuvalu’s unique environmental conditions.

Main Reasons for Selection:
Cost-Effectiveness:

e Beddings technology is relatively low-cost compared to other advanced agricultural
technologies. The materials required for constructing raised beds are readily available
and affordable, making it accessible for local farmers.

Mitigation and Adaptation Potential:

e Raised beds help mitigate the impacts of climate change by improving soil structure and
reducing erosion. They also enhance the resilience of horticultural systems to extreme
weather events, such as heavy rainfall and drought, which are becoming more frequent
in Tuvalu.

Economic Benefits:

e By increasing horticultural yields and quality, beddings technology can boost farmers’
incomes and contribute to the local economy. The improved efficiency in water and
nutrient use also reduces input costs, further enhancing economic viability.

Environmental Benefits:



e The technology promotes sustainable agricultural practices by minimizing soil
disturbance and preserving soil health. It also supports biodiversity by creating
favorable conditions for beneficial organisms.

Social Benefits:

e The adoption of beddings technology can improve food security and nutrition by
increasing the availability of fresh produce. It also provides opportunities for
community engagement and knowledge sharing, fostering a collaborative approach to
sustainable agriculture.

Ambition for the TAP
Ambition for Horticulture Through Beddings Technology

The ambition for deploying beddings technology in Tuvalu’s horticultural sector is to
significantly enhance agricultural productivity, sustainability, and resilience. This initiative
aims to transform horticultural practices by integrating advanced beddings technology on a
large scale like 80% of farmers adopted this technology by 2026, thereby delivering substantial
socio-economic and environmental benefits.

Scale and Context for Technology Deployment:
National Implementation:

e The goal is to implement beddings technology across all major horticultural sites of
roughly 80% households in Tuvalu. This widespread adoption will ensure that the
benefits of the technology are realized at a national level, contributing to overall
agricultural development.

Targeted Beneficiaries:

e The primary beneficiaries will be local farmers and horticulturists who will receive
training and support to adopt the technology. Special focus will be given to smallholder
farmers, women, and youth to promote inclusive growth and community empowerment.

Integration with Existing Practices:

e Beddings technology will be integrated with existing horticultural practices to enhance
efficiency and productivity. This approach will ensure a smooth transition and
maximize the impact of the technology.

Proposed Scale of Technology Implementation:
Pilot Projects:

e Initial pilot projects will be conducted in selected regions to demonstrate the
effectiveness of beddings technology. These pilots will serve as models for broader
implementation and provide valuable insights for scaling up.

Gradual Scaling:

e Based on the success of pilot projects, the technology will be gradually scaled up to
cover more regions and a larger number of farmers. This phased approach will allow
for continuous learning and adaptation.

Capacity Building:

e Comprehensive training programs will be organized to build the capacity of local
farmers and horticulturists. This will include hands-on training, workshops, and the
development of educational materials.



Monitoring and Evaluation:

e A robust monitoring and evaluation framework will be established to track progress,
measure impact, and identify areas for improvement. Regular assessments will ensure
that the technology is delivering the expected benefits.

Socio-Economic and Environmental Benefits:
Increased Productivity:

e The adoption of beddings technology is expected to significantly increase horticultural
yields and improve the quality of produce. This will enhance food security and nutrition
in Tuvalu.

Economic Growth:

e Higher productivity and improved efficiency will boost farmers’ incomes and contribute
to the local economy. The technology will also create new opportunities for employment
and entrepreneurship in the agricultural sector.

Environmental Sustainability:

e Beddings technology promotes sustainable agricultural practices by improving soil
health, reducing erosion, and optimizing water and nutrient use. This will help mitigate
the impacts of climate change and enhance the resilience of horticultural systems.

Social Benefits:

e The technology will foster community engagement and knowledge sharing, promoting
a collaborative approach to sustainable agriculture. It will also empower marginalized
groups, including women and youth, by providing them with new skills and
opportunities.

By setting an ambitious scale for the deployment and diffusion of beddings technology, Tuvalu
aims to achieve transformative changes in its horticultural sector, ensuring long-term socio-
economic and environmental benefits.

Actions and Activities selected for inclusion in the TAP

Summary of Barriers and Measures to Overcome Barriers

Identified Barriers:
Limited Awareness and Knowledge:

e Many local farmers and horticulturists may not be familiar with beddings technology
and its benefits.

Financial Constraints:

o Initial costs for setting up beddings technology can be a barrier for smallholder farmers.
Technical Challenges:

e Lack of technical expertise in constructing and maintaining raised beds.
Environmental Factors:

e Adverse weather conditions and soil types may pose challenges to the effective
implementation of the technology.



Measures to Overcome Barriers:
Awareness Campaigns:

e Conduct extensive awareness campaigns to educate farmers about the benefits of
beddings technology.

Financial Support:

e Provide subsidies, grants, or low-interest loans to help farmers cover the initial setup
costs.

Technical Training:

e Organize training programs and workshops to build technical skills among farmers and
horticulturists.

Adaptation Strategies:

e Develop and promote adaptation strategies to address environmental challenges, such
as using locally suitable materials and techniques.

Actions Selected for Inclusion in the TAP
Awareness and Education Programs:

e Description: Implement comprehensive awareness and education programs to inform
farmers about beddings technology.

e Rationale: Increasing knowledge and understanding will drive adoption and ensure
successful implementation.

Financial Incentives and Support:

e Description: Provide financial incentives, such as subsidies and grants, to reduce the
economic burden on farmers.

e Rationale: Financial support will make the technology accessible to smallholder farmers
and encourage widespread adoption.

Technical Training and Capacity Building:

e Description: Offer technical training and capacity-building workshops to equip farmers
with the necessary skills.

e Rationale: Ensuring farmers have the technical know-how is crucial for the effective
use and maintenance of the technology.

Pilot Projects and Demonstration Sites:

e Description: Establish pilot projects and demonstration sites to showcase the benefits
and practical application of beddings technology.

e Rationale: Demonstration sites will provide tangible examples and build confidence
among farmers.

Monitoring and Evaluation Framework:

e Description: Develop a robust monitoring and evaluation framework to track progress
and measure impact.

e Rationale: Continuous monitoring will help identify challenges and opportunities for
improvement, ensuring the technology’s long-term success.

Activities Identified for Implementation of Selected Actions

Design and Launch Awareness Campaigns:



e Develop educational materials (brochures, videos, workshops).
e Organize community meetings and field visits.

Establish Financial Support Mechanisms:

e Identify funding sources and partners.
e Develop application processes for subsidies and grants.

Conduct Technical Training Sessions:

e Schedule regular training workshops.
e Create training manuals and guides.

Implement Pilot Projects:

e Select pilot sites and participants.
e Monitor and document the progress and outcomes.

Set Up Monitoring and Evaluation Systems:
Define key performance indicators (KPIs).

e Conduct regular assessments and feedback sessions.

Actions to be Implemented as Project Ideas
Community Awareness and Education Initiative:

e Rationale: Raising awareness is the first step towards adoption. This initiative will
ensure that farmers understand the benefits and practicalities of beddings technology.

Financial Support Program for Smallholder Farmers:

e Rationale: Financial barriers are significant. This program will provide the necessary
financial assistance to make the technology accessible.

Technical Training and Capacity Building Project:

e Rationale: Technical expertise is essential for successful implementation. This project
will focus on building the necessary skills among farmers.

Pilot and Demonstration Project:

e Rationale: Demonstration sites will provide proof of concept and encourage wider
adoption. This project will showcase the technology in action.

By addressing these barriers and implementing these actions and activities, Tuvalu aims to
achieve the ambitious goals set for the deployment and diffusion of beddings technology in the
horticultural sector.

Stakeholders and Timeline for implementation of TAP
Overview of Stakeholders for the Implementation of the TAP

The followings are the identfied stakeholders for horticulture technology.
1. Government Agencies:

e Ministry of Agriculture: Lead agency responsible for overall coordination and policy
support.

e Ministry of Finance: Provides financial oversight and allocates funding for the project.

e Local Government Units: Facilitate implementation at the community level and ensure
alignment with local needs.



2. Research and Educational Institutions:

e Agricultural Research Institutes: Conduct research on beddings technology and provide
technical expertise.
e Universities and Colleges: Offer training programs and support capacity-building
initiatives.
3. Non-Governmental Organizations (NGOs):

e Environmental NGOs: Advocate for sustainable practices and assist in community
engagement.

e Development NGOs: Provide additional resources and support for implementation and
monitoring.

4. Private Sector:

e Suppliers and Vendors: Supply materials and equipment for beddings technology.
e Agricultural Consultants: Offer technical advice and support for farmers.

5. Local Farmers and Horticulturists:

e Farmers’ Associations: Represent the interests of farmers and facilitate knowledge
sharing.
e Individual Farmers: Primary beneficiaries and implementers of the technology.

6. International Partners:

e Donor Agencies: Provide funding and technical assistance.
e International Agricultural Organizations: Share best practices and offer expertise.

Scheduling and Sequencing of Specific Activities
Phase 1: Preparation (Months 1-3)
Stakeholder Engagement:

e Conduct initial meetings with all stakeholders to discuss roles and responsibilities.
e Develop a detailed implementation plan.

Awareness Campaigns:
e Design and launch awareness campaigns to educate farmers about beddings technology.
Financial Support Mechanisms:
e Establish funding sources and develop application processes for subsidies and grants.
Phase 2: Pilot Projects (Months 4-6)
Site Selection:
o Identify and select pilot sites for demonstration projects.
Technical Training:
e Organize training workshops for farmers and horticulturists.
Implementation of Pilot Projects:
e Set up raised beds at pilot sites and monitor initial results.
Phase 3: Scaling Up (Months 7-12)
Expansion of Pilot Projects:
e Gradually scale up the implementation based on pilot results.

Ongoing Training and Support:



e Continue providing technical support and training to new adopters.
Monitoring and Evaluation:
e Establish a monitoring system to track progress and measure impact.
Phase 4: Consolidation and Sustainability (Months 13-24)
Evaluation and Feedback:
e Conduct regular evaluations to identify challenges and opportunities for improvement.
Sustainability Measures:
e Promote sustainable practices and explore opportunities for further expansion.
Final Reporting:

e Compile and disseminate final reports on the outcomes and lessons learned.

By engaging a diverse group of stakeholders and following a structured timeline, the
implementation of beddings technology in Tuvalu’s horticultural sector aims to achieve
significant socio-economic and environmental benefits.

Estimation of Resources Needed for Action and Activities

Estimation of Capacity Building Needs

To successfully implement the Technology Action Plan (TAP) for horticulture through
beddings technology, significant capacity building is required. The following areas have been
identified for capacity building:

Training Programs:

e Farmers and Horticulturists: Training on the construction, maintenance, and benefits of
beddings technology.

e Technical Staff: Advanced training for agricultural extension officers and technicians
to provide ongoing support.

e Community Leaders: Workshops to engage and educate community leaders on
promoting and supporting the technology.

Educational Materials:

e Development of manuals, guides, and multimedia resources to support training
programs.
e Translation of materials into local languages to ensure accessibility.

Workshops and Field Demonstrations:

e Regular workshops and field demonstrations to provide hands-on experience and
practical knowledge.

e Establishment of demonstration sites to showcase successful implementation and best
practices.

Monitoring and Evaluation Training:

e Training for local stakeholders on monitoring and evaluation techniques to track
progress and impact.

Estimations of Costs of Actions and Activities



The estimated costs for implementing the TAP are based on the economic assessment
undertaken as part of the BA&EF report. The following are the estimated costs for key actions
and activities:

Table 3.4: Costs of identified actions and activities

Action Activities Costs (US)
L. Awareness and 1.1 De51gr-1 ar{d distribution of §ducat10nf11 materials, 50,000
. 1.2 Organization of community meetings, and field
Education Programs: i
VISIts.
2. Financial Support | 2.1 Provision of subsidies, grants, and low-interest loans to | 200,000
Mechanisms: support the initial setup costs for farmers. Initially there is
a need to identify scalability of the project and based on
unit price cost estimate the total amount needed to deploy
this technology.
3. Technical Training S Organlzl_n g traming WELEITE, 100,000
5 3.2 Developing training manuals, and
and Capacity 3.3 Providing ongoing technical support.
Building:
4. Pilot Projects and 4.1 Establishment of pilot projects and demonstration sites, | 150,000
Demonstration Sites: | including materials, equipment, and monitoring.
5. Monitoring and 5.1 Developmen.t ofa monitoring an'd evaluation system. 50,000
. 5.2 Implementation of a monitoring and evaluation
e system to track progress and measure impact.
Framework: Y prog pact.
Total Estimated Cost: 550,000

These estimates provide a comprehensive overview of the resources needed to implement the
TAP effectively. By investing in capacity building and providing financial support, Tuvalu can
ensure the successful adoption and diffusion of beddings technology in its horticultural sector.

Management Planning

Risks and Contingency Planning

Identified Risks:
Technical Challenges:
e Risk: Farmers may face difficulties in constructing and maintaining raised beds.
e Contingency Plan: Provide continuous technical support and establish a helpline for
troubleshooting.
Financial Constraints:
e Risk: Insufficient funds for initial setup and maintenance.
e Contingency Plan: Secure additional funding from donor agencies and provide micro-
loans to farmers.
Environmental Factors:
e Risk: Adverse weather conditions affecting the effectiveness of beddings technology.
e Contingency Plan: Develop and promote climate-resilient practices and materials.
Adoption Resistance:
e Risk: Resistance from farmers due to unfamiliarity with the technology.
e Contingency Plan: Conduct extensive awareness campaigns and showcase successful
pilot projects.
Supply Chain Disruptions:
e Risk: Delays in the supply of materials and equipment.



e Contingency Plan: Establish multiple suppliers and maintain a buffer stock of essential
materials.

Next Steps

a) Immediate Requirements to Proceed:
Stakeholder Engagement:
e Conduct initial meetings with all stakeholders to confirm roles, responsibilities, and
commitments.
e Develop a detailed implementation plan with input from all key stakeholders.
Funding and Resource Allocation:
e Secure initial funding and allocate resources for the first phase of the project.
e Establish financial support mechanisms, such as subsidies and grants, for farmers.
Awareness Campaigns:
e Launch awareness campaigns to educate farmers about the benefits and practicalities of
beddings technology.
e Develop and distribute educational materials in local languages.

b) Critical Steps to Succeed:
Pilot Projects and Demonstration Sites:

o Identify and select pilot sites for initial implementation.

e Monitor and document the progress and outcomes of pilot projects to gather insights
and build confidence among farmers.

Technical Training and Capacity Building:

e Organize regular training workshops for farmers and horticulturists.

e Develop training manuals and guides to support ongoing learning and skill
development.

Monitoring and Evaluation:

e Establish a robust monitoring and evaluation framework to track progress and measure
impact.

e Conduct regular assessments and feedback sessions to identify challenges and
opportunities for improvement. The Department of Agriculture will be responsible to
conduct M&E of the technology.

Scaling Up:

e Based on the success of pilot projects, gradually scale up the implementation to cover
more regions and a larger number of farmers.

e Continue providing technical support and training to new adopters.

Sustainability Measures:

e Promote sustainable practices in the use of beddings technology to ensure long-term
benefits.

e Explore opportunities for further expansion and integration with other sustainable
agricultural practices.

By addressing these risks and following the outlined next steps, Tuvalu can ensure the
successful implementation and diffusion of beddings technology in its horticultural sector,
achieving significant socio-economic and environmental benefits.



TAP overview table

Table 3.5: TAP Overview for the deployment of horticulture through beddings technology

TAP overview table ‘

Sector Agriculture
Sub-sector Horticulture
Technology Horticulture through Beddings Technology
Ambition To significantly enhance agricultural productivity, sustainability, and resilience to 80% households by 2026. This initiative aims to transform horticultural
practices by integrating advanced beddings technology on a large scale, thereby delivering substantial socio-economic and environmental benefits.
Benefits
Action Activities to be Sources of Responsible Time Risks Success Indicators for Budget per
implemented funding body and frame criteria Monitoring of activity
focal point implementation
1. Awareness 1.1 Design and SPC, MNRD DoA, MNRD 1-4 mths | Insufficient Design Distribution of 20,000
and distribution of funding completed and materials conducted as
Education educational support distribute planned.
Programs materials materials
1.2 Organization of MNRD, SPC DoA, MNRD 5-7mths | Low turnover | Community Complete first round 30,000
community of participants | meetings and community meetings
meetings, and field field visits and field visits
visits. conducted
2. Financial 2.1 Provision of SPC, MNRD, MFED, DoA 8-12 Lack interest The scheme The scheme progresses | 200,000
Support subsidies, grants, MFED mths of donor was established | well and properly
Mechanisms and low-interest funding and monitored every month.
loans to support the agencies. implemented
initial setup costs for
farmers.
3. Technical 3.1 Organizing training | SPC, GoT MNRD, SPC 13-5 Low turnover | Workshops One workshop was 30,000
Training workshops mths of participants | conducted as fulfilled during the
and planned period
Capacity 3.2 Developing training | SPC, GoT MNRD, SPC 16-19 Slow Training Completion of 30,000
Building manuals mths development | manuals were development of training
processes established manuals
accordingly
3.3 Providing ongoing SPC, MNRD DoA, SPC 20-24 Deployment TA support was | TA support completed | 40,000
technical support. mths of TA was late | provided by for the first round
SPC
4. Pilot 4.1 Establishment of SPC, MNRD DoA, SPC 25-27 Late schedule | Pilot projects Complete pilot project | 60,000
Projects and pilot projects and mths as planned were establishment and
demonstration sites. established and




Demonstrati demonstrated demonstrations as
on Sites accordingly scheduled
4.2 Materials and MNRD, SPC DoA, SPC 28-30 Procurement Procurement Procurement completed | 60,000
equipment mths process was process after revision of plan
procurement. late conducted lately
4.3 Monitoring and SPC, GoT DoA, SPC 31-32 Monitoring Monitoring Complete monitoring 30,000
evaluation mths was not conducted after | after revision of plan.
conducted as revision of plan
scheduled
5. Monitoring | 5.1 Development of a SPC, GoT DoA, SPC 33-34 The Complete Complete development | 20,000
and monitoring and mths development development and implement
Evaluation evaluation system. was late after revision of | evaluation after
Framework plan revision of plan
5.2 Implementation ofa | SPC, GoT DoA, SPC 35-36 System was System was Implementation of 30,000
monitoring and mths not implemented system completed after
evaluation system to implemented lately after revision of plan
track progress and as planned revision of plan
measure impact.
Total 550,000




Action Plan for Cultivator with Irrigation Technology

Introduction

A cultivator with irrigation technology is an advanced agricultural tool designed to prepare the
soil for planting while simultaneously providing water to crops. Here's a brief overview:

Key Features:

e Soil Preparation: The cultivator breaks up and aerates the soil, making it ready for
planting.

e Irrigation Integration: It includes an irrigation system that delivers water directly to the
plant roots, ensuring efficient water usage.

e Precision Agriculture: Many modern cultivators are equipped with GPS and sensors to
optimize planting and irrigation patterns.

e Energy Efficiency: These machines often use less fuel and energy compared to
traditional methods, reducing operational costs.

Benefits:

e Improved Crop Yields: Efficient water and soil management lead to healthier crops and
higher yields.

e Water Conservation: Targeted irrigation reduces water waste.

e Time-Saving: Combining cultivation and irrigation into one process saves time and
labor.

Description of the Technology

Cultivators with integrated irrigation technology represent a significant advancement in modern
agriculture. These systems combine traditional soil cultivation tools with advanced irrigation
methods, such as drip or sprinkler systems, to deliver water directly to the root zones of crops.
This integration ensures that water is used efficiently, reducing wastage and enhancing crop
growth.

Main Reasons for Selection:
Cost-Effectiveness:

e Reduced Water Usage: By delivering water precisely where it is needed, these systems
minimize water wastage, leading to lower water costs.

e Energy Savings: Efficient water use reduces the energy required for pumping and
distributing water, lowering overall operational costs.

Mitigation and Adaptation Potential:

e Climate Resilience: The technology helps mitigate the impacts of climate change by
optimizing water use during periods of drought and reducing the risk of waterlogging
during heavy rains.

e Sustainable Practices: Promotes sustainable farming practices by conserving water
resources and reducing the environmental footprint of agricultural activities.

Economic Benefits:

e Increased Yields: Improved water management leads to healthier crops and higher
yields, boosting farmers’ incomes.

e Labor Efficiency: Automation and precision irrigation reduce the need for manual labor,
allowing farmers to focus on other critical tasks.

Environmental Benefits:



e Water Conservation: Efficient irrigation systems significantly reduce water
consumption, preserving this vital resource for future generations.

e Soil Health: Precise water delivery minimizes soil erosion and nutrient runoff,
maintaining soil fertility and health.

Social Benefits:

e Community Empowerment: Training and capacity-building programs associated with
the technology empower local farmers with new skills and knowledge.

e Food Security: Enhanced agricultural productivity contributes to food security, ensuring
a stable supply of food for local communities.

Ambition for the TAP
Scale and Context for Deployment

Tuvalu, with its unique geographical and climatic challenges, requires innovative solutions to
enhance agricultural productivity and sustainability. The integration of cultivators with
advanced irrigation technology is a strategic move to address these challenges. The ambition
for this technology deployment is to significantly improve water management on farmland,
increase crop yields, and promote sustainable agricultural practices across the islands. It is
anticipated to cover 80% farmers or households by 2026.

Proposed Scale of Implementation
Pilot Projects:

e Initial Deployment: Start with pilot projects in key agricultural areas to demonstrate the
effectiveness of the technology. These pilot projects will serve as learning hubs and
showcase the benefits to local farmers.

e Target Areas: Focus on regions with the highest potential for agricultural productivity
and those most affected by water scarcity.

Gradual Expansion:

e Scaling Up: Based on the success of pilot projects, gradually expand the deployment to
cover more agricultural lands across Tuvalu.

e Phased Approach: Implement the technology in phases, ensuring that each phase is
thoroughly evaluated and optimized before moving to the next.

Capacity Building:

e Training Programs: Conduct extensive training programs for farmers, agricultural
workers, and local communities to ensure they are well-equipped to use and maintain
the new technology.

e Technical Support: Provide ongoing technical support and resources to address any
challenges that arise during the implementation process.

Integration with Existing Systems:

e Compatibility: Ensure that the new irrigation systems are compatible with existing
agricultural practices and equipment.

e Customization: Customize the technology to suit the specific needs and conditions of
Tuvalu’s agricultural sector.

Socio-Economic and Environmental Benefits

Economic Benefits:



e Increased Productivity: Higher crop yields and improved water efficiency will boost
farmers’ incomes and contribute to the overall economic growth of the agricultural
sector.

e Job Creation: The deployment and maintenance of the technology will create new job
opportunities in rural areas.

Environmental Benefits:

e Water Conservation: Efficient irrigation systems will significantly reduce water wastage,
preserving this critical resource.

e Sustainable Farming: Promote sustainable farming practices that minimize
environmental impact and enhance soil health.

Social Benefits:

e Food Security: Improved agricultural productivity will enhance food security, ensuring
a stable and sufficient food supply for local communities.

e Community Empowerment: Empower local communities through training and capacity-
building initiatives, fostering a sense of ownership and involvement in sustainable
agricultural practices.

By setting a clear ambition as proposed above for the deployment and diffusion of cultivators
with irrigation technology, Tuvalu can achieve significant socio-economic and environmental
benefits, paving the way for a more resilient and sustainable agricultural sector.

Actions and Activities selected for inclusion in the TAP

Summary of Barriers and Measures to Overcome Barriers

Barriers:
High Initial Costs:

e Barrier: The initial investment required for purchasing and installing cultivators with
irrigation technology can be prohibitively high for many farmers.

e Measure: Provide subsidies, low-interest loans, and financial incentives to reduce the
financial burden on farmers.

Technical Knowledge and Skills:

e Barrier: Farmers may lack the technical knowledge and skills needed to operate and
maintain the new technology.

e Measure: Implement comprehensive training programs and provide ongoing technical
support to ensure farmers can effectively use and maintain the technology.

Water Quality and Availability:

e Barrier: Poor water quality and limited availability can hinder the effectiveness of
irrigation systems.

e Measure: Develop water management plans and invest in water purification and storage
infrastructure to ensure a reliable supply of quality water.

Infrastructure and Maintenance:

e Barrier: Inadequate infrastructure and maintenance capabilities can lead to system
failures and reduced efficiency.



e Measure: Establish maintenance services and infrastructure development programs to
support the long-term sustainability of the technology.

Actions Selected for Inclusion in the TAP
Financial Support Programs:

e Description: Develop and implement financial support programs, including subsidies,
low-interest loans, and grants, to make the technology more affordable for farmers.

e Argument: Financial barriers are a significant impediment to technology adoption.
Providing financial support will encourage more farmers to invest in the technology,
leading to broader adoption and greater impact.

Training and Capacity Building:

e Description: Organize training workshops and capacity-building programs to educate
farmers on the use and maintenance of cultivators with irrigation technology.

e Argument: Ensuring that farmers have the necessary skills and knowledge is crucial for
the successful implementation and sustainability of the technology.

Water Management Initiatives:

e Description: Implement water management initiatives, including the development of
water purification systems and the construction of water storage facilities.

e Argument: Reliable access to quality water is essential for the effectiveness of irrigation
systems. These initiatives will address water-related barriers and enhance the overall
impact of the technology.

Infrastructure Development and Maintenance Services:

e Description: Develop infrastructure and maintenance services to support the installation
and long-term operation of the technology.

e Argument: Robust infrastructure and reliable maintenance services are critical for the
sustained success of the technology. These measures will ensure that the systems remain
functional and efficient over time.

Activities Identified for Implementation of Selected Actions
Financial Support Programs:
Activities:

e Identify and secure funding sources for subsidies and loans.
e Develop criteria and processes for disbursing financial support.
e Promote the availability of financial support programs to farmers.

Training and Capacity Building:
Activities:

e Design and develop training materials and curricula.
e Organize and conduct training workshops and seminars.
o Establish a network of technical support personnel to provide ongoing assistance.

Water Management Initiatives:
Activities:

e Conduct assessments to identify water quality and availability issues.
e Develop and implement water purification and storage projects.
e Monitor and evaluate the effectiveness of water management initiatives.



Infrastructure Development and Maintenance Services:
Activities:

e Plan and construct necessary infrastructure for irrigation systems.
o Establish maintenance service centers and train personnel.
e Develop maintenance schedules and protocols to ensure system longevity.

Actions to be Implemented as Project Ideas
Pilot Financial Support Program:

e Argument: A pilot program will allow for the testing and refinement of financial support
mechanisms, ensuring they are effective and scalable.

Comprehensive Training Initiative:

e Argument: A focused training initiative will build the necessary skills and knowledge
base among farmers, facilitating the successful adoption of the technology.

Integrated Water Management Project:

e Argument: An integrated project addressing water quality and availability will ensure
that irrigation systems operate effectively, maximizing their benefits.

Infrastructure and Maintenance Development Project:

e Argument: Developing infrastructure and maintenance capabilities will provide the
necessary support for the long-term success of the technology.

Stakeholders and Timeline for implementation of TAP

Overview of Stakeholders for the Implementation of the TAP

Stakeholders which have been identified as required for each of the Actions to be implemented
under this technology include the followings:

1. Government Agencies:

e Ministry of Agriculture: Lead agency responsible for overseeing the implementation of
the TAP, policy formulation, and coordination with other stakeholders.
e Ministry of Finance: Provides financial support and manages funding mechanisms such
as subsidies and loans.
e Ministry of Water Resources: Ensures the availability and quality of water resources for
irrigation purposes.
2. Local Authorities:
e Municipal Councils: Facilitate local implementation, engage with community members,
and provide logistical support.
e Agricultural Extension Services: Offer technical assistance and training to farmers on
the use and maintenance of the technology.
3. Farmers and Farmer Associations:
e Individual Farmers: Primary beneficiaries and users of the technology, responsible for
adopting and maintaining the systems.
e Farmer Associations: Act as intermediaries between farmers and other stakeholders,
providing collective bargaining power and support.

4. Financial Institutions:



e Banks and Microfinance Institutions: Provide financial products such as loans and
grants to support farmers in purchasing and installing the technology.

5. Non-Governmental Organizations (NGOs):

e Agricultural NGOs: Offer training, capacity-building programs, and technical support
to farmers.

e Environmental NGOs: Promote sustainable agricultural practices and monitor
environmental impacts.

6. Private Sector:

e Technology Providers: Supply the cultivators and irrigation systems, offer installation
services, and provide technical support.

e Maintenance Service Providers: Ensure the long-term functionality and efficiency of the
technology through regular maintenance services.

7. Research and Academic Institutions:

e Universities and Research Centers: Conduct research on the effectiveness and impact
of the technology, and develop best practices for its use.

Scheduling and Sequencing of Specific Activities

The following table shows a schedue and sequencing of Actions and specific Activities
identified for implementation of the TAP.

Table 3.6: Scheduling and sequencing of specific actions and activities
Action Activity Timing Scale

Phase 1: Planning and 1.1 Conduct a needs 1-3 months Nationwide assessment involving key

Preparation assessment and agricultural regions.
feasibility study.
1.2 Identify and secure | 1-2 months Collaboration with financial
funding sources. institutions and government agencies.

1.3 Develop training 2-3 months Involvement of agricultural extension

materials and curricula. services and academic institutions.
Phase 2: Pilot | 2.1 Select pilot sites and | 4-5 months Initial deployment in selected key
Implementation install the technology. agricultural areas.

2.2 Conduct training @ 5-6 Regional workshops involving local

workshops for farmers. farmers and extension services.

23 Establish | 6 months Setup in pilot regions with support

maintenance service from technology providers.

centers.

Phase 3: Monitoring and = 3.1 Monitor and evaluate = 7-8 months Data collection and analysis by

Evaluation the performance of the research institutions.
pilot projects.
3.2 Adjust and optimize | 9 months Collaboration  between  farmers,
the technology based on technology providers, and
feedback. researchers.

Phase 4: Scaling Up 4.1 Expand the  10-15 Gradual expansion to cover more
deployment to additional = months agricultural lands.

regions.




4.2 Continue training and | 10-18 Ongoing regional workshops and

capacity-building months technical support.
programs.
4.3 Implement water 12-18 Development of water purification
management initiatives. months and storage projects.
Phase 5: Long-Term | 5.1 Establish long-term | 19-21 Nationwide setup of maintenance
Sustainability maintenance and support | months services.
systems.
5.2 Promote sustainable = 22-24 Collaboration with environmental
farming practices. months NGOs and agricultural extension

services.

Estimation of Resources Needed for Action and Activities

Estimation of Capacity Building Needs

The followings are capacity building needs been identified to ensure the TAP implementation.
1. Training Programs:

e Needs: Develop and deliver comprehensive training programs for farmers, agricultural
workers, and local communities.

Components:

e Curriculum Development: Create training materials covering the operation,
maintenance, and benefits of cultivators with irrigation technology.

o  Workshops and Seminars: Organize regular training sessions in various regions.

e Technical Support: Establish a network of technical support personnel to provide
ongoing assistance.

2. Technical Assistance:

e Needs: Provide continuous technical support to ensure the effective use and
maintenance of the technology.

Components:

e Field Technicians: Hire and train field technicians to assist farmers with installation and
troubleshooting.
e Helpline Services: Set up a helpline for farmers to get immediate support and advice.

3. Community Engagement:

e Needs: Engage local communities to foster acceptance and active participation in the
project.

Components:

e Awareness Campaigns: Conduct campaigns to educate communities about the benefits
of the technology.

e Feedback Mechanisms: Implement systems to gather feedback from farmers and
communities to improve the project.

Estimations of Costs of Actions and Activities

Table 3.7: Estimated costs of identified actions and activities.



Actions Activities Description Cost (US)
1. Financial Support = Subsidies  and Funds to provide financial 500,000
Programs Loans assistance to farmers for

purchasing and installing

the technology.
2. Training and Capacity | Training Costs  for  developing | 200,000
Building Programs training materials,

organizing workshops, and

hiring trainers.

Technical Costs for hiring field 150,000

Support technicians and setting up
helpline services.

3. Water Management = Water Investment  in  water | 300,000
Initiatives Purification purification  infrastructure

Systems to ensure quality water
supply.

Water  Storage Description:  Construction = 250,000

Facilities of water storage facilities to
ensure a reliable water
supply.

4. Infrastructure Infrastructure Costs  for  constructing | 400,000
Development and Development necessary infrastructure for
Maintenance Services irrigation systems.
Maintenance Establishment of 100,000
Services maintenance service centers
and training of personnel.
S. Monitoring and | Monitoring Implementation of | 100,000
Evaluation Systems monitoring systems to track

the performance and impact

of the technology.

Data Analysis Costs for data collection = 50,000
and analysis to optimize the
technology’s use.

Total Estimated 2,050,000

These estimates are based on preliminary assessments and may vary depending on specific local
conditions and additional requirements identified during the implementation process.

Management Planning

Risks and Contingency Planning

Identified Risks:
Financial Constraints:
e Risk: Insufficient funding to cover the costs of technology implementation and
maintenance.



e Contingency Plan: Secure multiple funding sources, including government grants,
international aid, and private sector investments. Establish a reserve fund to address
unexpected financial shortfalls.

Technical Challenges:

e Risk: Technical difficulties in integrating and maintaining the irrigation technology.

e Contingency Plan: Develop a robust technical support system, including training for
local technicians and partnerships with technology providers for ongoing support and
troubleshooting.

Water Availability and Quality:

e Risk: Inconsistent water supply and poor water quality affecting the efficiency of
irrigation systems.

e Contingency Plan: Implement water management strategies, such as rainwater
harvesting and water purification systems, to ensure a reliable and quality water supply.

Farmer Adoption and Engagement:

e Risk: Resistance from farmers to adopt new technology due to lack of awareness or
perceived complexity.

e Contingency Plan: Conduct extensive awareness campaigns and provide hands-on
training to demonstrate the benefits and ease of use of the technology.

Environmental Impact:

e Risk: Potential negative environmental impacts, such as soil degradation or
waterlogging.

e Contingency Plan: Monitor environmental indicators regularly and adjust irrigation
practices as needed to mitigate adverse effects. Promote sustainable farming practices.

Next Steps:

a) Immediate Requirements to Proceed:
Funding Acquisition:
e Secure initial funding from government agencies, international donors, and private
sector partners.
e Develop detailed budget plans and financial proposals to attract investment.
Stakeholder Engagement:
e Engage key stakeholders, including government agencies, local authorities, farmers, and
NGOs, to build support and collaboration.
e Organize stakeholder meetings and workshops to align on project goals and
responsibilities.
Technical Preparation:
e Conduct a detailed technical assessment to identify suitable irrigation technologies and
integration methods.
e Develop training materials and curricula for capacity-building programs.

b) Critical Steps to Succeed:
Pilot Implementation:
e Launch pilot projects in selected regions to test and refine the technology and
implementation strategies.
e Monitor and evaluate pilot projects to gather data and insights for scaling up.
Capacity Building:
e Implement comprehensive training programs for farmers and local technicians to ensure
effective use and maintenance of the technology.
e Establish a network of technical support personnel to provide ongoing assistance.
Infrastructure Development:
e Develop necessary infrastructure, including water storage and purification systems, to
support the irrigation technology.
e Ensure robust maintenance services to sustain the technology over the long term.



Monitoring and Evaluation:
e Set up a monitoring and evaluation framework to track the performance and impact of

the technology.
e Use data collected to make informed adjustments and improvements to the project.
Scaling Up:

e Based on the success of pilot projects, gradually expand the deployment of the
technology to additional regions.

e Continue to engage stakeholders and secure additional funding to support the scaling
process.

By addressing these immediate requirements and critical steps, the project can achieve a
sharpened focus and ensure the successful implementation and diffusion of cultivators with
irrigation technology in Tuvalu.



TAP overview table

Table 3.8: TAP overview for the deployment and implementation of the cultivator with irrigation technology

TAP overview table ‘

Sector Agriculture
Sub-sector Cultivator and irrigation
Technology Cultivator with irrigation technology
Ambition The ambition for this technology deployment is to significantly improve water management on farmlands, increase crop yields, and promote sustainable
agricultural practices across the islands. It is anticipated to cover 80% farmers or households by 2026.
Benefits Socio-Economic and Environmental Benefits
e Economic Benefits to increase crop yields productivity and improve farmers’ incomes while boosting the overall economic status of the agricultural
sector.
e Job Creation through the deployment and maintenance of the technology, mostly in rural areas.
Environmental Benefits:
e  Water Conservation through efficient irrigation systems will significantly reduce water wastage, preserving this critical resource.
e Sustainable Farming by promoting these sustainable farming practices or tachnologies.
Social Benefits:
e Food Security and improved agricultural productivity to enhance food security, ensuring a stable and sufficient food supply for local communities.
e Community Empowerment by empowering local communities through training and capacity-building initiatives.
Action Activities to be Sources of Responsible body | Time Risks Success criteria | Indicators for Budget
implemented funding and focal point frame Monitoring of per
implementation activity
1. Financial 1.1 Subsidies and GoT, SPC Department of 1-5 mths | Insufficient Establishment One funding scheme | 500,000
Support Loans Agriculture (DoA) allocated funds | of a funding has been established
Programs scheme
2. Training and | 2.1 Training Programs | SPC, GoT DoA, MNRD 6-7 mths | Low turnover | A training One training program | 200,000
Capacity of participants | program was was done.
Building conducted
2.2 Technical Support | SPC, MNRD DoA, MNRD 7-9 mths | Technical Technical One technical support | 150,000
support not support has obtained as
received as been arranged scheduled.
planned.
3. Water 3.1 Water Purification | SPC, MNRD DoA, PWD 10-12 Delayed of Purification 9 purification systems | 300,000
Management Systems mths shipment systems were for each island
Initiatives received received.
3.2 Water Storage SPC, MNRD DoA, PWD 12-14 Delay of Storage 27 storage facilities 250,000
Facilities mths design and facilities arrived | (3 each island)
procurement in country arrived in country




4. Infrastructure | 4.1 Infrastructure SPC, MNRD DoA, PWD, CCD 14-20 Lack support Implementation | All islands were 400,000
Development Development mths from started covered and complete
and communities implementation
Maintenance 4.2 Maintenance SPC, GoT PWD, DoA 21-24 Lack of Maintenance Several maintenance 100,000
Services Services mths maintenance services services were carried
equipment conducted out
accordingly
5. Monitoring 5.1 Monitoring SPC, GoT DoA, PWD 24-26 Monitoring Monitoring One monitoring 100,000
and Systems mths was not services service conducted
Evaluation conducted as conducted soon after
scheduled. accordingly implementation
completed
5.2 Data Analysis SPC, GoT DoA, PWD 26-28 Data analysis Data analysis Project completion 50,000
mths was not carried out as analysis was
conducted as planned performed
planned
Total 2,050,000




Project Ideas for the Agriculture Sector Technologies
Structure and guidance similar to those for Technology Al in I.1.2

Brief summary of Project Ideas for the Agriculture Sector and its Technologies

Project Ideas for the Agriculture Sector Technologies

1. Smart Composting, Horticulture and Irrigation Pilot Projects:

e Objective: To demonstrate the effectiveness of smart composting, horticulture and
irrigation systems integrated with tolerant varieties, beddings systems and cultivators in
improving crop yields.

e Description: Implement smart composting, horticulture through beddings and cultivator
with irrigation systems in selected pilot farms, using sensors and automated controls to
optimize water usage. Monitor and evaluate the impact on crop health and productivity.

e Contribution: This project will showcase the benefits of composting, horticulture and
smart irrigation, encouraging wider adoption and contributing to water conservation and
increased agricultural productivity.

2. Community Training and Capacity Building Initiative:

e Objective: To build the technical skills and knowledge of local farmers and agricultural
workers in using and maintaining cultivators with irrigation technology.

e Description: Organize a series of training workshops and hands-on sessions in various
communities. Provide ongoing technical support and resources.

e Contribution: By empowering farmers with the necessary skills, this initiative will
facilitate the successful adoption and sustained use of the technology, leading to
improved agricultural practices and productivity.

3. Water Management and Conservation Project:

e Objective: To ensure a reliable and quality water supply for irrigation purposes through
effective water management practices.

e Description: Develop and implement water purification and storage systems in key
agricultural areas. Promote water-saving techniques and practices among farmers.

e Contribution: This project will address water-related barriers, ensuring the effectiveness
of irrigation systems and promoting sustainable water use in agriculture.

4. Infrastructure Development and Maintenance Program:

e Objective: To establish the necessary infrastructure and maintenance services to support
the long-term use of cultivators with irrigation technology.

e Description: Construct water storage facilities, set up maintenance service centers, and
train personnel for regular maintenance and troubleshooting.

e Contribution: Robust infrastructure and reliable maintenance services will ensure the
sustainability and efficiency of the technology, leading to long-term benefits for the
agricultural sector.

5. Monitoring and Evaluation Framework:

e Objective: To track the performance and impact of composting, horticulture and
cultivators with irrigation technology and make data-driven improvements.

e Description: Implement a comprehensive monitoring and evaluation system, including
data collection, analysis, and reporting. Use insights to optimize the technology and
practices.

e Contribution: Continuous monitoring and evaluation will provide valuable feedback,
enabling the refinement of the technology and practices for better outcomes.



6. Sustainable Farming Practices Promotion:
e Objective: To promote sustainable farming practices that complement the use of
cultivators with irrigation technology.
e Description: Conduct awareness campaigns and training sessions on sustainable
farming techniques, such as crop rotation, organic farming, and soil conservation.
e Contribution: This project will enhance the overall sustainability of agricultural
practices, leading to environmental benefits and improved soil health.

Identification and Development of Project Ideas

These project ideas have been identified through stakeholders consultation and based on the
specific needs and challenges of Tuvalu’s agricultural sector, as well as the potential socio-
economic and environmental benefits of the technology. They have been developed through
consultations with stakeholders, including government agencies, local authorities, farmers,
NGOs, and technology providers. Each project is designed to support the transfer, diffusion,
and deployment of cultivators with irrigation technology, contributing to the overall targets of
the Technology Action Plan.

Specific Project Ideas
Each project idea is expected to cover the following:

This section provides three key project ideas
Project Idea 1: Smart Composting, Horticulture and Irrigation Pilot Project

Introduction/Background:

e The Smart Composting, Horticulture and Irrigation Pilot Project aims to demonstrate
the effectiveness of integrating smart composting and irrigation systems in Tuvalu.
Developed through consultations with local farmers, government agencies like the
Agriculture Department and Falekaupule on each island, and technology providers like
the SPC, this project addresses the critical need for efficient water management in
agriculture.

Objectives:

e To optimize water usage and improve crop yields through precision irrigation.

e To showcase the benefits of smart composting, horticulture and irrigation technology to
local farmers.

e To gather data and insights for scaling up the technology across Tuvalu.

e Outputs and Measurability:

Outputs and Measurability:
e [Installation of smart composting, horticulture and irrigation systems on pilot farms.
e Training of farmers on the use and maintenance of the technology.
e Measurable improvements in water efficiency and crop yields.
Relationship to Sustainable Development Priorities:

e Aligns with Tuvalu’s goals of enhancing agricultural productivity and sustainability.

e Supports national strategies for climate resilience, soil fertility and water conservation.
Project Deliverables:

e Demonstrated reduction in soil infertility, water usage and increased crop yields.

e Enhanced technical skills and knowledge among local farmers.

e Data and insights for future technology deployment.

Project Scope and Possible Implementation:

e Initial implementation on selected pilot farms.

e Feasibility supported by existing infrastructure and partnerships with technology
providers.

e Potential to scale up based on pilot project success.



Project Activities:
e Conduct needs assessment and select pilot sites.
e Install smart composting, horticulture and irrigation systems with cultivator.
e Organize training workshops for farmers.
e Monitor and evaluate project performance.
Timelines:
e Phase 1 (Months 1-3): Planning and preparation.
e Phase 2 (Months 4-6): Pilot implementation.
e Phase 3 (Months 7-9): Monitoring and evaluation.
e Phase 4 (Months 10-12): Reporting and scaling up.
Budget/Resource Requirements:
e Estimated budget: $500,000.
e Funding sources: Government grants, international aid, private sector investments.
e Resources: Staff, consultants, technology providers.
Measurement/Evaluation:
e Regular monitoring of water usage and crop yields.
e Surveys and feedback from participating farmers.
e Analysis of data to assess project impact.
Possible Complications/Challenges:
e Financial constraints and securing sufficient funding.
e Technical challenges in system integration and maintenance.
e Resistance from farmers to adopt new technology.
Responsibilities and Coordination:
e Ministry of Agriculture: Project oversight and coordination.
e Local Authorities: Facilitation and community engagement.
e Technology Providers: Installation and technical support.
e Farmers: Participation and feedback.

Project Idea 2: Community Training and Capacity Building Initiative

Introduction/Background:

e This initiative focuses on building the technical skills and knowledge of local farmers
in using and maintaining cultivators with irrigation technology. Developed in
collaboration with agricultural extension services and NGOs, it aims to empower
farmers and ensure the successful adoption of the technology.

Objectives:

e To provide comprehensive training on the use and maintenance of the technology.

e To enhance the technical capacity of local farmers and agricultural workers.

e To promote sustainable agricultural practices.

Outputs and Measurability:

e Number of training workshops conducted.

e Number of farmers trained.

e Improved technical skills and knowledge among participants.

Relationship to Sustainable Development Priorities:
e Supports Tuvalu’s goals of enhancing agricultural productivity and sustainability.
e Contributes to community empowerment and capacity building.

Project Deliverables:

e Trained farmers with the skills to use and maintain the technology.

e Increased adoption of sustainable agricultural practices.

e Enhanced community resilience and food security.

Project Scope and Possible Implementation:
e Broad implementation across multiple communities.
o Feasibility supported by existing training infrastructure and partnerships with NGOs.



e Linked to ongoing capacity-building initiatives.
Project Activities:
e Develop training materials and curricula.
e Organize and conduct training workshops.
e Provide ongoing technical support and resources.
Timelines:
e Phase 1 (Months 1-2): Planning and preparation.
e Phase 2 (Months 3-6): Training workshops.
e Phase 3 (Months 7-12): Ongoing support and evaluation.
Budget/Resource Requirements:
e Estimated budget: $200,000.
e Funding sources: Government grants, international aid, NGO partnerships.
e Resources: Trainers, training materials, technical support staff.
Measurement/Evaluation:
e Pre- and post-training assessments to measure skill improvements.
e Surveys and feedback from participants.
e Monitoring of technology adoption rates.
Possible Complications/Challenges:
e Ensuring consistent participation and engagement from farmers.
e Addressing diverse training needs and learning styles.
e Providing adequate ongoing support.
Responsibilities and Coordination:
e Agricultural Extension Services: Training delivery and support.
e NGOs: Community engagement and resource provision.
e Farmers: Participation and feedback.

Project Idea 3: Water Management and Conservation Project

Introduction/Background:

e This project aims to ensure a reliable and quality water supply for irrigation through
effective water management practices. Developed in response to water scarcity
challenges, it involves the implementation of water purification and storage systems.

Objectives:

e To improve water quality and availability for irrigation.

e To promote water conservation practices among farmers.

e To enhance the resilience of agricultural systems to water-related challenges.

Outputs and Measurability:
e Installation of water purification and storage systems.
e Adoption of water-saving practices by farmers.
e Measurable improvements in water quality and availability.
Relationship to Sustainable Development Priorities:

e Supports Tuvalu’s goals of water conservation and climate resilience.

o Contributes to sustainable agricultural practices and resource management.
Project Deliverables:

e Reliable and quality water supply for irrigation.

e Reduced water wastage and improved water use efficiency.

e Enhanced agricultural productivity and sustainability.

Project Scope and Possible Implementation:

e Implementation in key agricultural areas.

e Feasibility supported by existing water management infrastructure and partnerships.

e Linked to ongoing water conservation initiatives.

Project Activities:



e Conduct water quality and availability assessments.

e Develop and implement water purification and storage systems.

e Promote water-saving practices through training and awareness campaigns.
Timelines:

e Phase 1 (Months 1-3): Planning and preparation.

e Phase 2 (Months 4-6): System installation.

e Phase 3 (Months 7-12): Monitoring and evaluation.
Budget/Resource Requirements:

o Estimated budget: $300,000.

¢ Funding sources: Government grants, international aid, private sector investments.

e Resources: Water management experts, technology providers, training staff.
Measurement/Evaluation:

e Regular monitoring of water quality and availability.

e Surveys and feedback from farmers on water use practices.

e Analysis of data to assess project impact.
Possible Complications/Challenges:

e Technical challenges in system installation and maintenance.

e Ensuring consistent water quality and availability.

e Encouraging widespread adoption of water-saving practices.
Responsibilities and Coordination:

e Ministry of Water Resources: Project oversight and coordination.

e Local Authorities: Facilitation and community engagement.

e Technology Providers: System installation and technical support.

e Farmers: Participation and feedback.



Cross-cutting Issues

Introduction
Here are the cross-cutting issues between the Coastal, Water, and Agriculture sectors that are
proposed to help address the barriers for technologies from multiple sectors.

1. Policy Integration: Develop and implement policies that integrate water management,
coastal protection, and agricultural practices to ensure cohesive and sustainable
development across sectors.

2. Community Engagement: Foster community involvement and ownership in projects
related to water conservation, coastal vegetation restoration, and sustainable agricultural
practices to enhance local capacity and ensure long-term success.

3. Financial Mechanisms: Establish funding mechanisms like subsidies and financial
incentives to support the adoption and maintenance of technologies in all three sectors,
addressing economic barriers and promoting investment.

4. Capacity Building: Enhance technical and institutional capacities through training and
education programs to ensure effective implementation and management of
technologies across the sectors.

Policy Integration
The followings are more detailed developments on the concept of policy integration for
cohesive and sustainable development across the water, coastal, and agriculture sectors.

1. Holistic Policy Framework:

e Objective: Develop a comprehensive policy framework that addresses the
interdependencies between water management, coastal protection, and agricultural
practices.

e Approach: Create policies that consider the impacts and requirements of each sector,
ensuring that actions in one sector support and enhance the goals of the others.

2. Coordinated Planning and Implementation:

e Objective: Ensure that planning and implementation efforts are coordinated across
sectors to maximize efficiency and effectiveness.

e Approach: Establish inter-sectoral committees or working groups that include
representatives from water, coastal, and agricultural sectors. These groups can facilitate
communication, align objectives, and coordinate activities.

3. Integrated Resource Management:

e Objective: Promote the sustainable use and management of natural resources, such as
water and land, across sectors.

e Approach: Implement integrated resource management practices that balance the needs
of agriculture, coastal protection, and water conservation. For example, policies could
promote the use of treated wastewater for irrigation, reducing pressure on freshwater
resources.

4. Climate Resilience and Adaptation:

e Objective: Enhance the resilience of communities and ecosystems to climate change by
integrating adaptation strategies across sectors.

e Approach: Develop policies that support climate-resilient agricultural practices, coastal
vegetation restoration, and sustainable water management. This could include
incentives for adopting drought-resistant crops, constructing natural barriers to protect
coastlines, and implementing water-saving technologies.

5. Environmental Protection and Conservation:

e Objective: Protect and conserve natural ecosystems that provide critical services to all

three sectors.



e Approach: Create policies that promote the conservation of wetlands, mangroves, and
other natural habitats that support biodiversity, protect coastlines, and provide water
filtration services. Encourage practices that minimize environmental degradation, such
as reducing agricultural runoff and preventing coastal erosion.

6. Economic Incentives and Support:

e Objective: Provide economic incentives and support to encourage the adoption of
sustainable practices across sectors.

e Approach: Develop financial mechanisms, such as subsidies, grants, and low-interest
loans, to support farmers, coastal communities, and water managers in implementing
sustainable technologies and practices. Policies could also include tax incentives for
businesses that invest in sustainable infrastructure.

7. Community Engagement and Education:

e Objective: Foster community involvement and awareness of the interconnectedness of
water, coastal, and agricultural issues.

e Approach: Implement policies that support community engagement and education
programs. These programs can raise awareness about the importance of integrated
management and encourage community participation in decision-making processes.

8. Monitoring and Evaluation:

e Objective: Ensure that policies are effective and adaptive to changing conditions.

e Approach: Establish monitoring and evaluation frameworks to assess the impact of
integrated policies. Use data and feedback to make informed adjustments and
improvements to policies and practices.

Example Policy Initiatives

o Integrated Coastal Zone Management (ICZM): A policy approach that coordinates the
management of coastal areas, considering the impacts on agriculture and water
resources.

o Sustainable Agriculture and Water Use Policy: Policies that promote the use of efficient
irrigation systems, conservation tillage, and other sustainable agricultural practices that
conserve water and protect soil health.

e C(Climate Adaptation Plans: Comprehensive plans that include measures for protecting
coastal areas, ensuring water security, and supporting resilient agricultural practices.

By developing and implementing integrated policies, Tuvalu can achieve cohesive and
sustainable development across the water, coastal, and agriculture sectors, ensuring that actions
in one sector support and enhance the goals of the others.

Community Engagement
The followings are more detailed developments on the concept of community engagement for
cohesive and sustainable development across the water, coastal, and agriculture sectors.

1. Awareness and Education:

e Objective: Increase community awareness and understanding of the importance of water
conservation, coastal vegetation restoration, and sustainable agricultural practices.

e Approach: Conduct educational campaigns, workshops, and seminars to inform
community members about the benefits and techniques of these practices. Use various
media, including social media, local radio, and community meetings, to reach a broad
audience.

2. Participatory Planning:

e Objective: Involve community members in the planning and decision-making processes
of projects.

e Approach: Organize participatory planning sessions where community members can
voice their opinions, share local knowledge, and contribute to project design. This



ensures that projects are tailored to local needs and conditions, increasing their
relevance and acceptance.
3. Capacity Building:

e Objective: Enhance the skills and knowledge of community members to enable them to
actively participate in and manage projects.

e Approach: Provide training programs on water conservation techniques, coastal
vegetation restoration methods, and sustainable agricultural practices. Offer hands-on
training and demonstrations to ensure practical understanding and application.

4. Community-Led Initiatives:

e Objective: Empower communities to take ownership of projects and lead initiatives.

e Approach: Support the formation of community groups or committees that can oversee
and manage projects. Provide resources and technical support to these groups to help
them implement and sustain initiatives.

5. Incentives and Recognition:

e Objective: Motivate community members to engage in and support projects.

e Approach: Offer incentives such as small grants, recognition awards, or public
acknowledgment for individuals and groups that actively participate and contribute to
project success. Highlight success stories to inspire others.

6. Collaboration with Local Organizations:

e Objective: Leverage the strengths and networks of local organizations to enhance
project impact.

e Approach: Partner with local NGOs, community-based organizations, and schools to
implement and promote projects. These organizations often have established trust and
relationships within the community, making them valuable allies.

7. Monitoring and Feedback:

e Objective: Ensure continuous improvement and adaptation of projects based on
community feedback.

e Approach: Establish mechanisms for regular monitoring and evaluation of projects,
involving community members in the process. Collect feedback through surveys, focus
groups, and community meetings to identify areas for improvement and adjust strategies
accordingly.

8. Long-Term Engagement:

e Objective: Sustain community involvement and project benefits over the long term.

e Approach: Develop long-term engagement strategies that include periodic training,
refresher courses, and ongoing support. Foster a sense of community pride and
responsibility for maintaining and expanding project outcomes.

Example Initiatives:

e Water Conservation Workshops: Conduct workshops on rainwater harvesting, efficient
irrigation techniques, and water-saving practices for households and farms.

e Coastal Vegetation Restoration Projects: Engage community members in planting and
maintaining mangroves, seagrasses, and other coastal vegetation to protect shorelines
and enhance biodiversity.

Sustainable Agriculture Programs:

e Train farmers in sustainable practices such as crop rotation, organic farming, and soil

conservation, and support the establishment of demonstration farms.

By fostering community involvement and ownership, projects related to water conservation,
coastal vegetation restoration, and sustainable agricultural practices can achieve greater success
and sustainability. Engaged communities are more likely to support and maintain project
outcomes, leading to long-term benefits for both the environment and local livelihoods.

Financial Mechanism



The followings are more detailed developments on the concept of financial mechanism for
cohesive and sustainable development across the water, coastal, and agriculture sectors.

1. Government Grants and Subsidies:

e Objective: Provide direct financial support to farmers, coastal communities, and water
managers to reduce the initial cost of adopting new technologies.

e Approach: Develop grant programs that offer financial assistance for purchasing and
installing technologies such as efficient irrigation systems, coastal protection structures,
and water purification systems. Subsidies can also be provided to lower the cost of
maintenance and operation.

2. Low-Interest Loans and Microfinance:

e Objective: Facilitate access to affordable financing options for individuals and small
businesses.

e Approach: Partner with financial institutions to offer low-interest loans and
microfinance options tailored to the needs of farmers, coastal communities, and water
managers. These loans can cover the costs of technology adoption, infrastructure
development, and capacity-building activities.

3. Public-Private Partnerships (PPPs):

e Objective: Leverage private sector investment to support public sector goals.

e Approach: Establish PPPs to co-fund projects that promote the adoption of sustainable
technologies. Private companies can provide capital, technical expertise, and innovative
solutions, while the public sector can offer regulatory support and incentives.

4. International Aid and Development Funds:

e Objective: Secure funding from international organizations and development agencies
to support large-scale projects.

e Approach: Apply for grants and funding from international bodies such as the United
Nations, World Bank, and regional development banks. These funds can be used for
comprehensive projects that address multiple sectors and promote sustainable
development.

5. Tax Incentives and Rebates:

e Objective: Encourage investment in sustainable technologies through tax benefits.

e Approach: Implement tax incentives such as deductions, credits, and rebates for
individuals and businesses that invest in technologies for water conservation, coastal
protection, and sustainable agriculture. These incentives can reduce the overall cost of
investment and promote widespread adoption.

6. Community Savings and Credit Schemes:

e Objective: Empower communities to pool resources and access credit for technology
adoption.

e Approach: Establish community-based savings and credit schemes where members
contribute to a common fund. This fund can be used to provide loans or grants to
members for adopting and maintaining sustainable technologies.

7. Crowdfunding and Social Impact Investing:

e Objective: Mobilize resources from a broad base of supporters and investors.

e Approach: Launch crowdfunding campaigns and attract social impact investors who are
interested in supporting sustainable development projects. These platforms can raise
funds for specific initiatives and engage a wider audience in the project’s success.

Implementation Strategies
1. Needs Assessment and Financial Planning:
e Conduct a thorough needs assessment to identify the financial requirements for adopting
and maintaining technologies in each sector.
e Develop detailed financial plans that outline the costs, funding sources, and financial
mechanisms to be used.



2. Stakeholder Engagement:
e Engage with key stakeholders, including government agencies, financial institutions,
private sector partners, and community organizations, to build support and collaboration.
e Organize workshops and meetings to discuss financial mechanisms and gather input
from stakeholders.
3. Policy and Regulatory Support:
e Develop and implement policies that support the establishment of financial mechanisms
and incentives.
e Ensure that regulatory frameworks are in place to facilitate access to funding and
promote investment in sustainable technologies.
4. Capacity Building:
e Provide training and technical assistance to stakeholders on accessing and managing
financial resources.
e Develop educational materials and conduct workshops to raise awareness about
available financial mechanisms and incentives.
5. Monitoring and Evaluation:
e Establish monitoring and evaluation frameworks to track the effectiveness of financial
mechanisms and incentives.
e Collect data and feedback to assess the impact of financial support on technology
adoption and maintenance.

Example Initiatives
1. Sustainable Agriculture Fund:

e A dedicated fund that provides grants and low-interest loans to farmers for adopting
efficient irrigation systems, soil conservation practices, and other sustainable
agricultural technologies.

2. Coastal Protection Investment Program:

e A program that offers subsidies and tax incentives for the construction and maintenance

of coastal protection structures, such as seawalls and mangrove restoration projects.
3. Water Conservation Incentive Scheme:

e An initiative that provides financial incentives for households and businesses to
implement water-saving technologies, such as rainwater harvesting systems and water-
efficient appliances.

By establishing robust financial mechanisms and incentives, Tuvalu can address economic
barriers and promote investment in sustainable technologies across the water, coastal, and
agriculture sectors. This will lead to enhanced resilience, productivity, and sustainability in
these critical areas.

Capacity Building
The followings are more detailed developments on the concept of capacity building for cohesive
and sustainable development across the water, coastal, and agriculture sectors.

1. Technical Training Programs:

e Objective: Equip individuals with the technical skills and knowledge required to
effectively use and maintain new technologies.

e Approach: Develop and deliver specialized training programs tailored to the specific
technologies being implemented. These programs can include hands-on workshops,
online courses, and field demonstrations.

Examples:

e Water Sector: Training on the installation and maintenance of water purification

systems, efficient irrigation techniques, and rainwater harvesting.



e Coastal Sector: Training on coastal vegetation restoration, construction of coastal
protection structures, and monitoring of coastal ecosystems.

e Agriculture Sector: Training on sustainable farming practices, use of precision
agriculture tools, and soil conservation techniques.

2. Institutional Capacity Building:

e Objective: Strengthen the capabilities of institutions involved in the implementation and
management of technologies.

e Approach: Provide support to government agencies, local authorities, and community
organizations to enhance their planning, coordination, and management capacities.

Examples:

e Policy Development: Assist institutions in developing and implementing policies that
support the adoption of sustainable technologies.

e Resource Management: Train institutional staff on best practices for resource
management, including water allocation, land use planning, and environmental
conservation.

e Project Management: Provide training on project planning, implementation, monitoring,
and evaluation to ensure effective project execution.

3. Community Education and Engagement:

e Objective: Raise awareness and build knowledge within communities to foster support
and participation in technology adoption.

e Approach: Implement community education programs that inform and engage local
populations about the benefits and practices of new technologies.

Examples:

o Workshops and Seminars: Organize community workshops and seminars to educate
residents on water conservation, coastal protection, and sustainable agriculture.

e Awareness Campaigns: Conduct awareness campaigns using various media to reach a
broad audience and promote community involvement.

e School Programs: Integrate environmental and sustainability education into school
curricula to build knowledge and interest among young people.

4. Technical Support Networks:

e Objective: Provide ongoing technical assistance to ensure the successful
implementation and maintenance of technologies.

e Approach: Establish networks of technical experts and support personnel who can offer
guidance and troubleshooting assistance.

Examples:

e Helplines and Hotlines: Set up helplines where farmers, coastal managers, and water
users can get immediate support and advice.

e Field Technicians: Deploy trained field technicians to provide on-site assistance and
support to technology users.

e Online Resources: Develop online platforms with resources, tutorials, and forums for
users to access information and share experiences.

5. Institutional Collaboration and Partnerships:

e Objective: Foster collaboration and partnerships between institutions to leverage
resources and expertise.

e Approach: Encourage partnerships between government agencies, NGOs, research
institutions, and the private sector to support capacity-building efforts.

Examples:

e Joint Training Programs: Develop joint training programs that bring together expertise
from different institutions to provide comprehensive training.

e Research and Development: Collaborate on research projects to develop and refine
technologies and practices.

e Resource Sharing: Share resources such as training materials, technical equipment, and
funding to support capacity-building initiatives.



6. Monitoring and Evaluation:

e Objective: Ensure that capacity-building efforts are effective and lead to the desired
outcomes.

e Approach: Implement monitoring and evaluation frameworks to assess the impact of
training and education programs.

Examples:

e Performance Metrics: Develop metrics to measure the effectiveness of training
programs, such as participant satisfaction, knowledge retention, and practical
application.

e Feedback Mechanisms: Collect feedback from participants and stakeholders to identify
areas for improvement and adjust programs accordingly.

e Impact Assessment: Conduct impact assessments to evaluate the long-term benefits of
capacity-building efforts on technology adoption and sustainability.

By enhancing technical and institutional capacities through targeted training and education
programs, Tuvalu can ensure the effective implementation and management of technologies
across the water, coastal, and agriculture sectors. This will lead to improved resource
management, increased resilience, and sustainable development.
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Annex l. List of stakeholders involved and their

contacts

List of stakeholders involved in the TAP development, and project idea development,
including their names, organisation, approach of consultation (e.g. interview, meeting
discussion, questionnaire, etc.), time, and topics.

Tuvalu government agencies

Participant

Position/ Organisation

E-mail

1. | Mr. Sitia Maheu GCCA Project Officer, CCD. cdia.army@gmail.com
2. | Mr. Alamoana Tofuola WSP Project Coordinator, CCD. alamoanat@gmail.com
3. | Ms. Vaiaoga V Lameko Readiness Project Coordinator, CCD. vaiaogal@gmail.com
4. | Mr. Simeti Lopati Readiness Project Consultant, CCD. simeti@gmail.com
5. | Mr. Lomiata Niuatui TNA Project — Mitigation Consultant, CCD. | lomiatan(@gmail.com
6. | Mr. Patuki Faletiute Technical and Finance Officer (IASP), Dept | faletiute7(@gmail.com
of Environment.
7. | Mr. Taaku Sekielu Distribution Manager, TEC. taaku.sekielu@gmail.com

8. | Ms. Faailo Pasekfika Eliesa

Waste Operation Officer, Dept. of Waste
Management

Jpasefika@gmail.com

9. | Mr. Lae Peleti

Snr Statistician, Central Statistics Dept.

Ipeleti@gov.tv

10.| Mr. Saeala Pisi

EIA Officer, DoE.

saealapisi2010@gmail.com

11.| Mr. Alan Resture

TCAP Project Manager, CCD.

alan.resture@undp.org

12.| Ms. Pepetua E Latasi

Director, CCD.

platasi@gov.tv

13.| Mr. Jamie U Ovia

Mitigation Officer, CCD.

jovia@gov.tv

14.| Ms. Faatupu Simeti

TNA Project — Coordinator CCD.

4tupu.s@gmail.com

15.| Mr. Talake F Teo

Sector Economist, Planning, Budget & Aid
Coordination Dept.

ifteo@gov.tv

16.| Ms. Galivaka T Niko

Director, Dept. of Local Government

takeisi@gmail.com

17.| Ms. Toeaso Tulaga

Snr Extension Officer, DoA.

asora.tulaga@gmail.com

18.| Mr. Iosia Taomia

Energy Information Specialist, Dept of
Energy.

itaomia(@gov.tv
jnrjohn257@gmail.com

19.| Mr. Lono Leneuoti

MCAP Project Coordinator, CCD.

lleneuoti@gmail.com

20.| Ms. Taloline T Afega

Snr Tax Officer, Revenue and Customs Dept.

ttakuo@gov.tv

23. | Mr. Sokotia Kulene

Director, Gender Affairs Dept.

skulene@gov.tv

24. | Mr. Sailoto Leauma

Water Division, Public Works Dept.

shsaioflifel @gmail.com

25. | Mr. Luka Selu

Director, Dept. of Disaster Management

lukaselul @gmail.com

26. | Ms. Enileta George

Secretary Funafuti Kaupule, Local
Government.

27. | Mr. Semi Vine

Pule Kaupule, Funafuti Kaupule, Local
Government

Non-government organisations

Participant

Position, Organisation

E-mail

I. | Mr. Talua Nivaga

Chairman, Fuligafou Group

Tnivaga92@gmail.co

2. | Ms. Vasa Saitala

SUPA Project Coordinator, USP.

v saitala@yahoo.com

3. | Ms. Teimana Avanitele

Member, Tuvalu National Council of
Women

teiavanitele@gmail.com

4. | Mr. Richard Gokrun

Director, Tuvalu Climate Action Network
(TuCAN)

director@tuvalucan.tv

5. | Ms. Tamala Pita

Climate Action Officer, Tuvalu Red Cross
Society

tamalafele@gmail.com
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