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[bookmark: _Hlk25135751]Technical Assistance Closure Report Template	
Objective of the technical assistance (TA) Closure Report:
· To communicate publicly in one document a summary of progress made and lessons learned during the TA towards the anticipated impact (sections 1-4). 
· To document qualitative and quantitative data collected during TA, for use in donor and UN reporting (Annex 1). 

Steps for completing the TA closure report:
1. The lead TA implementer submits the closure report at the end of the technical assistance as a final deliverable.  The TA closure report will capture outputs, outcomes and impacts of all activities conducted under the TA. Please copy and summarise relevant material from previous TA outputs/deliverables and the Response Plan, as relevant.  
2. A CTCN Manager will review and revise the closure report before final approval by the CTCN Deputy Director.   

Important note on public and internal use of the closure report: 
Once approved by the CTCN Deputy Director, the TA closure report will be a public document available on the CTCN website www.ctc-n.org. Selected content will be used for targeted communication activities. Annex 2 is for internal use only and will not be publicly available. 

Closure Report for CTCN Technical Assistance

1. Basic information 
	Title of response plan
	OCEAN ENERGY TECHNICAL PRE-FEASIBILITY STUDY

	Technical assistance reference number
	2020000016

	Country / countries
	Nauru

	NDE organisation 
	Ministry of Commerce, Industry and Environment

	NDE focal point
	Reagan Moses

	NDE contact information 
	reagan.moses@gmail.com

	Proponent focal point and organisation 
	Jiro Ogahara, Overseas Environmental Cooperation Center, Japan (OECC), ogahara@oecc.or.jp

	Designer of the response plan
	Makoto Kato, Overseas Environmental Cooperation Center, Japan (OECC), kato@oecc.or.jp

	Implementer(s) of technical assistance
	· [Project Manager] Makoto Kato, The Overseas Environmental Cooperation Center, Japan (OECC)
· [Project Coordinator / Focal Point] Jiro Ogahara, The Overseas Environmental Cooperation Center, Japan (OECC)
· [Technical Advisor] Shigeo Aoki, The Overseas Environmental Cooperation Center, Japan (OECC)
· [Project Coordinator] Prof. Yasuyuki Ikegami, Institute of Ocean Energy, Saga University
· [Ocean Energy Specialist] Assist. Prof. Takeshi Yasunaga, Institute of Ocean Energy, Saga University
· [Energy Economy Specialist] Samuel Alterescu, Deloitte Tohmatsu Financial Advisory LLC
· [Gender Expert] Rie Kawahara, R-Quest Corporation
· [Local Expert] Abraham Aremwa, JAG Engineering

	Beneficiaries
	· Ministry of Commerce, Industry and Environment
· Government of Nauru

	Sector(s) addressed 
	· Renewable energy 
· Water 

	Technologies supported 
	Ocean thermal energy conversion

	Implementation start date 
	30/09/2020

	Implementation end date
	20/03/2022

	Total budget for implementation 
	TA: USD217,800
In-kind:
NDE provided the venue for 2 events organized at DCIE meeting room (AUD100 × 2 = AUD200)

	Description of delivered outputs and products as well as the activities undertaken to achieve them. In doing so, review the log frame of the original response plan and refer to it as appropriate
	[Output 1: Planning and communication documents]
Activity 1: Development of implementation planning and communication documents in CTCN templates
A Kick-off meeting has been organized with stakeholders where an inception report has been presented. As a result of the discussion, most of the deliverables have been submitted.
Deliverables: 
1) work plan, 2) monitoring & evaluation plan, 3) CTCN impact description, 4) Closure and data collection template.

	
	[Output 2: Preliminary technical preparation conducted]
Activity 2: Preliminary technical preparation conducted
After preparing a Justification document that explained an alternate plan as a replacement of the on-site research specified in the ToR, due to the COVID-19 pandemic, global ocean data has been obtained and analysed by an outsourced research institution, and modelling software has provided the most detailed and accurate data to support the ideal locations for the installation of an OTEC plant.
Deliverables:
1) Downscaled “Nauru Model” with analysis of Wave energy, Ocean current energy, and Ocean thermal energy, 2) List of sites identified with potential ocean-based energy generation technologies supporting the feasibility of an OTEC plant, 3) data collection.

	
	[Output 3: Pre-Feasibility of the identified technologies conducted]
Activity 3: Technical and socio-economic pre-Feasibility of the identified technologies conducted
Based on the information and data obtained in Output 2, a preliminary technical analysis for the installation of an OTEC plant has been conducted. In parallel, a socio-economic study of a prospective OTEC plant has been prepared including a financial analysis involving the approximate required investment, and also the respective gender analysis.
A stakeholder consultation has been organized in order to present these results and to confirm consensus on different aspects of the project in an eventual installation of the OTEC plant.
Deliverables:
1) Draft Pre-feasibility study report with worksheets on the socio-economic and financial analysis, 2) organization of the Stakeholder consultation, 3) preparation of the Final Pre-feasibility study report with worksheets on the socio-economic and financial analysis

	
	[Output 4: Draft concept note for GCF]
Activity 4: Preparation of the draft concept note for GCF
Based on the preliminary technical and socio-economic study, a GCF concept note has been prepared. It has been determined that more detailed analysis would be necessary, so the concept note foresees the conduction of a feasibility study before the implementation.
Deliverables:
1) Final GCF concept note, 2) package of supporting documents

	Methodologies applied to produce outputs and products  
	· Analysis of Regional Ocean Modeling System (ROMS) using HYCOM data
· Interview to stakeholders and experts
· Comparative analysis of an OTEC plant in Kume island (Japan)
· Conduction of 2 stakeholder’s consultation
· Multi-Criteria Decision Analysis (MCDA) analysis

	Reference to knowledge resources
	Presentation material of the stakeholder’s consultation (29Nov2021):
· “Main results obtained in the Technical Analysis“ 
(by Prof. Ikegami, Prof. Yasunaga, B.Martin)
· “Main results obtained in the Financial Analysis“ 
(by S. Alterescu)
Presentation at COP26 side event: Strengthened Resilience to Climate Change in the Pacific: From Capacity Building to Climate Investment (3Nov2021):
· “Financing technology transfer projects through the Climate Technology Centre & Network (CTCN) - Innovative efforts to utilize ocean energy–“
(by J. Ogahara)
Source: https://www.sprep.org/news/capacity-building-efforts-towards-climate-investment-showcased-at-cop26


	Deviations
	Due to travel restrictions as a result of the COVID-19 pandemic, the implementing entity was unable to conduct the technical analysis on site as originally stated in the ToR (Activity 2). Consequently, a justification for the selection of an alternative option has been submitted in agreement with the NDE and CTCN.
This justification document has also been submitted to the GCF and approved for its continuation. 
The alternative option consisted in the analysis of high surface temperatures, low-temperature variability, and steep bathymetry profiles, etc. of different locations around Nauru which allowed to calculate and determine with certainty, which technology (thermal energy) and which location was the most appropriate. The result allowed to determine what the technical team designated as the “Nauru Model”.

	Anticipated follow-up activities and next steps
	Follow up activities:
1. Follow up discussion with the NDE to refine the contents of the GCF concept note, with a focus on planning and negotiating additional financial sources.
2. Meeting with key stakeholders (TBD)
3. Submission of concept note to the NDE
4. Planning of activities for the Feasibility Study and Implementation phase
5. Discussions with the NDE, and further adjustments to the concept note
6. Formal submission of concept note from the NDE to the GCF
7. Preparatory stage for the start of the Feasibility Study
Anticipated timelines (after submission of final documents of the current TA):
1. Final adjustment with the NDE and stakeholders (2 months)
2. Negotiation with other countries (1 month)
3. Adjustment of GCF concept note (1 month)
4. Formal submission of concept note to the GCF (1 week)
5. Evaluation and approval process by the GCF
6. Start of the Feasibility Study



2. Lessons learned
	
	Lessons learned
	Recommendations

	Lessons learned from the CTCN TA process 
	Describe lessons learned from following the steps of the TA process and interacting with the CTCN Secretariat. What were the challenges and essential factors contributing to successful implementation
	· Interaction with CTCN has been fluid. Support provided by the Secretariat to the implementing team was quick and helpful, which contributed to the smooth conclusion of the project.
· The main challenges that the implementing team had to deal with is the preparation of alternative course of actions due to the COVID-19 pandemic that prevented the implementing team to collect data on site. The situation forced the team to make changes in the contents and work plan and the CTCN supported the idea.  
Opportunities:
· Given that the introduction of OTEC technology requires huge amount of funding, the readiness program is a key element that can facilitate access to funding from the GCF. 
· It is expected that access to the GCF can attract other financial institutions as partners of the project.
Barriers:
· The COVID-19 pandemic forced the implementing team to change considerably the contents of the TA. Since this has been an unforeseen event for both the CTCN and the implementing team, more guidance is required to facilitate the implementation of alternative solutions, even more so when the schedule cannot be extended considerably.
Recommendations include 
· Steps which could be taken to improve the CTCN TA process
· Considerations for increased success of similar efforts (i.e. regulatory, legal, stakeholders, communication, etc.)

	Lessons learned related to climate technology transfer

	Describe lessons learned, opportunities, and barriers for the use and deployment of the technology or technologies supported by the TA. The objective is to identify specific success factors for technology transfer
	OTEC has been found to offer several advantages in comparison to mega-solar technology which seems popular among pacific island countries. Advantages are listed below:

a. Service Life:
Solar: 17yrs – 20yrs (unavoidable to 20% degradation in output power during first 10 years)
OTEC: 40yrs or more (no degradation in its life span)

b. Maintenance:
Solar: Panel cleaning required to keep module output level, which will need huge man-power. 
 (About 4000 panels are installed for 1MW plant) 
OTEC: Minimum cost for maintenance, which will require easy regular inspection on some equipment

c. Required size of land for installation: 
Solar: Needs 20 times the size of land for that of OTEC (20,000m2 / 1.0MW)
OTEC: 1,000m2 /1.0MW

d. Annual electricity generation: Comparing same size plants (1MW), OTEC produce 4 times or more electricity.
Solar: 2,075MWh / 1.0MW = 12.450MWh/6.0MWh, Source: GHD FS report for ADB 6.0MW solar project
OTEC: 8,322MWh /1.0MW (1.0MW x 8,760h x 0.92, Source: Technical report of the CTCN TA project)

e. Electricity generation in life span: Solar: 41,500MWh = 2,075MWh x 20yrs
OTEC: 332,880MWh = 8,322MWh x 40yrs
      
 f. Required investment:
Solar: USD 17,500,000 (GHD FS report)
OTEC: USD 18,820,000 (Expected cost for production model) 

g. Investment cost per MWh in life:
Solar: 17,500,000 / 41,500MWh ⇒ 421.70 USD/MWh
OTEC: 18,820,000 / 332,880MWh ⇒ 56.53 USD/MWh

In conclusion, when it comes to the introduction of renewable energy, investment cost for OTEC would be less than solar PV comparing both production models.

· In spite of the multiple benefits that OTEC can bring, the technology is still relatively unknown in comparison to other renewable energy technologies. Since there are very few examples of operational projects, more effort is necessary to spread information about the technology. 
· More training and dissemination of information should be taken in order to obtain political will among stakeholders and increase potential project partners.

Opportunities:
· OTEC is clearly a renewable energy technology suitable for island countries, hence, consideration to scale up the TA into a regional project should be considered.

Barriers:
· Implementation of OTEC technology requires huge amounts of investment. Engaging other financial partners will be challenging, especially if the number of beneficiaries is small and perception of credit risk remains high.
· Transportation of equipment will represent a challenge, not only financially but also from the logistic point of view since Nauru is in a remote location. 




3. Illustration of the TA and photos 
For communication purposes, please provide 2-4 Power Point slides, including illustrations or charts, describing barriers, opportunities, methodology, activities, outputs and achieved results. The illustrations must be copied into the TA Closure report but must also be delivered as power point files. Also, please provide at least five high-resolution pictures in jpg format, capturing technical assistance. The pictures should illustrate how the TA has impacted the lives of the beneficiaries in particular and the communities in general.  

Slides are being attached in the Annex 3 at the end of this document.
Pictures are not included since a field study on site was not conducted.

4. Impact Statement
The information in the table below will be used to communicate results and anticipated impacts of this technical assistance publicly. Please copy information from impact statement developed in the M&E Plan and update as relevant. 

	Challenge
	The challenge of this TA is to determine the viability of OTEC as an alternative for the provision of clean energy, reduction of GHG emissions, and reduction of diesel importation in Nauru, while at the same time providing adaptation solutions such as access to desalinated drinkable water, production of agriculture and aquaculture resources, reduction of air pollution, etc.
The study has to prove that multiple benefits in the economy through this project can balance the high investment costs required for this project.

	CTCN Assistance
	· Conduct collection and assessment of technical data to identify best sites for the installation of an ocean energy plant
· Conduct consultation with stakeholders regarding water and energy benefits
· Conduct socio-economic and gender analysis regarding the introduction of ocean energy technology, and financial analysis of the viability and accessibility of financing options
· Drafting a concept note for the GCF

	Anticipated impact
	 [Problem statement]:
Due to the limited land space available in Nauru, there is a difficulty in finding alternative renewable energy options to comply with the goals stated in the Energy Road Map (NERM) 2014-2020 in order to reduce greenhouse gas emissions and achieve energy security by reducing reliance on imported fuel.

[Desired impact]:
The TA is expected to facilitate decision making by providing expert knowledge on best ocean energy alternatives, best geographical locations for the installation of a prospective OTEC plant in Nauru, and detailed information on additional benefits such as for adaptation and economic activities as a result of the installation of the plant.

[Stakeholders]:
· Nauru government
(DCCNR, DCIE, MoF, etc.)
· Nauru Utilities Corporation (NUC)
· Nauru Fisheries and Marine Resources Authority (NFMRA)
· Nauru Rehabilitation Corporation (NRC)
· Nauru Port Authority (NPA)

[Deliverables]:
· Comparison of viability of ocean energy alternatives
· Scientific study on locations for OTEC plant (based on surface temperatures, low-temperature variability, and steep bathymetry profiles)
· Technical, socio-economic, and financial analysis of OTEC plant (GHG emission reduction potential, energy generation, investment costs, socio-economic benefits, co-benefits)
· GCF concept note

[Timelines]:
· Start of pre-feasibility study: Sep2020
· End of pre-feasibility study: Dec2021
· Revision and submission GCF concept note: Jun2022
· Start of feasibility study: TBD
· Start of project implementation: TBD

	Co-benefits: Achieved or anticipated co-benefits from the TA
	· A 1MW OTEC plant is calculated to displace the use of diesel energy. This will release a burden of the economy to reduce diesel imports, and more importantly population will benefit with the reduction of air pollution.
· OTEC technology not only will provide clean energy to the country. One of the main benefits will be the provision of desalinated water, which has direct repercussions in water security and thereby agriculture and food security.
· Aside from water, the technology can provide other benefits such as refrigeration and air conditioning that can used at industrial level, with direct repercussions in the economy.
· Depending on the flora and fauna of each location, aquaculture and fisheries activities can be stimulated.
· Industrial and tourism activities are expected to benefit from the use of this technology.

	Gender aspects of the TA
	A gender analysis has been conducted through revision of available information and interviews. Some findings are indicated below:
· There is limited knowledge on gender issues in the country in general, and still limited knowledge and progress in relation to gender mainstreaming in the government and other institutions, although the government encourages female recruitment.
· Energy and water issues have definitely a significant impact in Nauruan households. Women are directly affected by variability of water and energy availability as well as electricity prices which normally tends to be high.
· There are potential areas for training for both, male and female population about direct and indirect benefits of OTEC technology.
· Participation on a gender balanced decision making process remains to be studied.

	Anticipated contribution to NDC
	· By 2030 GHG emissions are expected to be reduced by replacement of diesel generated electricity plants by renewable energy sources.
· Adaptation measures include water security, energy security, food security, and healthy environment.
· The NDC contemplates studies and introduction of renewable energy sources in addition to the 0.6MW solar PV plant currently being introduced.

	The narrative story
	Nauru is particularly vulnerable to the impacts of climate change. To date, Nauru has developed a number of development strategies and policy instruments but requires technical and financial support. 
Nauru’s energy sector is key to achieving most of Nauru’s objectives in terms of adaptation as well. It is crucial to secure energy security, as Nauru mainly relies almost exclusively on foreign fossil fuel imports. The energy sector represents 13.34 Gt CO2e (68 percent of total GHG emissions of the country), of which more than half of is used for electricity generation (36 percent). Transitioning to renewable energy is thus a priority for the country, as shown by Nauru’s NDC and NERM. The key mitigation intervention is to replace a substantial part of the existing diesel generation with renewable energy sources.
Nauru will need to invest in technologies that will enable the power grid to supply a base load of energy to end-users, as well as to account for the high night time electrical load on the island.
Ocean energy can bring key technological and socio-economic benefits, in addition to helping mitigate climate change, and can bring co-benefits relevant to these sectors. This TA will provide results of preliminary analysis of technical, financial, and socio-economic challenges for its introduction.

	Contribution to SDGs

A complete list of SDGs and their targets is available here: https://sustainabledevelopment.un.org/partnership/register/
	[SD6]: OTEC technology brings the unique opportunity of providing access to safe and affordable drinking water for the population, with direct benefits on health, agriculture, among others.

[SD7]: The technology will provide access to affordable, reliable and modern energy services, as well as an increase in the share of renewable energy, while reducing the dependence on fossil fuels importation.

[SDG13]: The TA will contribute to integrate climate change measures in national planning as well as increase capacities, and build the base to strengthen resilience while introducing mitigation measures. In particular, [13b] the project is linked directly with support to SIDS.

Other SDGs related with the implementation of this project are: SD1, SD2, SD3, SD9, SD11, SD14, SD17.






Annex 1 Technical assistance data collection 

Please add quantitative and qualitative values for the indicators selected in the M&E plan and monitored throughout the technical assistance in the tables below. Indicators which have been monitored in addition to the proposed indicators below may be added at the end of table A. Non-relevant indicators should be left blank.

A. Output and outcome indicators

	Indicator

Please note indicators below highlighted as anticipated 


	Quantitative value 
Numerals only; disaggregates must sum to the total 
	Qualitative description
List the various elements corresponding to the quantitative value as well as timelines and responsible institutions

	Total number of events organized by proponents and implementing partners
	3
	1. Kick-off meeting
Date: 27 Nov 2020
In charge of: OECC and DCIE
2. Stakeholder’s consultation
Date: 29 Nov 2021
In charge of: Ministry and OECC and DCIE
3. Presentation at the COP26 side event: “Strengthened Resilience to Climate Change in the Pacific: From Capacity Building to Climate Investment”
Date: 3 Nov 2021
In charge of: OECC

	Number of participants in events organized by proponents and implementing partners 
	196
	1. Kick-off meeting
Number of participants: 18

2. Stakeholder’s consultation
Number of participants: 28

3. Presentation at the COP26 side event
Number of participants (on line and on site): 150 approx.


	a) Number of men
	42<
	1. Kick-off meeting: 17

2. Stakeholder’s consultation: 25

3. N/A


	b) Number of women
	4<
	4. Kick-off meeting: 1

5. Stakeholder’s consultation: 3

6. N/A

	Number of climate technology RD&D related events
	N/A
	N/A

	Number of participants in climate technology RD&D events
	N/A
	N/A

	a) Number of men
	N/A
	N/A

	b) Number of women 
	N/A
	N/A

	Number of training organized by proponents and implementing partners
	N/A
	N/A

	Number of participants in trainings organized by proponents and implementing partners
	N/A
	N/A

	a) Number of men 
	N/A
	N/A

	b) Number of women 
	N/A
	N/A

	Total number of institutions trained
	N/A
	N/A

	a) Governmental (national or subnational)
	N/A
	N/A

	b) Private sector (bank, corporation, etc.)
	N/A
	N/A

	c) Nongovernmental (NGO, University, etc.)  
	N/A
	N/A

	Percentage of participants reporting satisfaction with CTCN training (from CTCN training feedback form)
	N/A
	N/A

	Percentage of participants reporting increased knowledge, capacity and/or understanding as a result of CTCN training (from CTCN training feedback form)
	N/A
	N/A

	a) Percentage of men 
	N/A
	N/A

	b) Percentage of women
	N/A
	N/A

	Total number of deliverables produced during the assistance (excluding mission, progress and internal reports)
	N/A
	N/A

	a) Number of communication materials, including news releases, newsletters, articles, presentations, social media postings, etc.
	
Inception meeting

Stakeholder’s consultation
	Presentations:
· “Ocean energy technical pre-feasibility study” (OECC)
· “Recommended size of OTEC plant that is in line with energy demand projections and national plans” (NUC)
· Ocean Resource Use Concept for Nauru – Energy, Water, and Industry (OECC)
· Main results of the technical analysis (OECC)
· Main results of the financial analysis (OECC)
· Introduction of proposal for the GCF concept note (OECC)

	b) Number of tools and technical documents strengthened, revised or developed 
	
	List the name of the documents

	c) Number of other information materials strengthened, revised or created (For example training and workshop reports, Power Points, exercise docs etc.)
	
	List the name of the documents

	Total number of policies, strategies, plans, laws, agreements or regulations supported by the assistance
	N/A
	N/A

	a) Adaptation related
	N/A
	N/A

	b) Mitigation related
	N/A
	N/A

	c) Both adaptation- and mitigation related 
	N/A
	N/A

	Anticipated number of policies, strategies, plans, laws, agreements or regulations proposed, adopted or implemented as a result of the TA
	N/A
	A number of policies, strategies, plans, laws, agreements or regulations are expected to be proposed after the conduction of a feasibility study.

	a) Adaptation related
	TBD
	Policies/Strategies/Plans related to: 
1. Production and distribution of desalinated water
2. Water security
3. Food security
4. Improvement of livelihoods (agriculture, aquaculture, etc.)
5. Co-benefits (reduction of air pollution)

	b) Mitigation related
	TBD
	Policies/Strategies/Plans related to: 
1. Generation and distribution of electricity
2. GHG emissions reduction as a result of introduction of OTEC
3. Reduction of diesel importation

	c) Both adaptation- and mitigation related
	N/A
	N/A

	Anticipated number of technologies transferred or deployed as a result of CTCN support  
	1
	Renewable energy / Ocean Energy / Ocean Thermal Energy Conversion

	Anticipated number of collaborations facilitated or enabled as a result of technical assistance
	N/A
	N/A

	a) Number of South-South collaborations
	TBD
	· Pacific Regional Environment Programme (SPREP)
· Other PICs governments

	b) Number of RD&D collaborations 
	TBD
	· University of the South Pacific

	c) Number of private sector collaborations
	TBD
	· Nauru Utilities Corporation (NUC)
· Representatives from the energy sector
· Representatives from the water sector 
· Representatives from the financial sector
· Representatives from the industrial sector

	Number of countries with strengthened National System of Innovation as a result of CTCN support
	1
	Nauru

	
Insert any additional indicators here

	
	




B. Core impact indicators

Please fill in the tables for anticipated impacts of the CTCN assistance. Every technical assistance should contribute to at least one of the indicators below. For guidance on how to report on core indicators see the ‘M&E Guidance Document for TA Implementers’. 

	Core indicator 1
	Anticipated metric tons of CO2 equivalent (CO2e) emissions reduced or avoided as a result of CTCN TA 

Please add your calculations in word or excel format as an Annex to this Closure Report, where applicable.

	
	Anticipated metric tons of CO2e reduced or avoided as a result of the TA on annual basis
	Anticipated metric tons of CO2e reduced or avoided as a result of the TA in total

	Quantitative value
(emissions reductions)
	5,160 for electricity displacement
932 for fresh water production
Total 6,092 as of 2020
	206,400 for electricity displacement
37,200 for fresh water production
Total 243,600 (OTEC life: 40yrs)

	Unit
	tCO2e
	tCO2e

	GHG assessment boundary (project emissions)


	The spatial extent of the project boundary includes the project power plant/unit and all power plants/units connected physically to the electricity system and the desalination facilities.
	

	Baseline emissions


	· Regarding power generation:
Since the project (OTEC) assumed in TA is the installation of a greenfield power plant, the baseline scenario is electricity delivered to the grid that would have otherwise been generated by the operation of the existing grid-connected power plants.
Baseline emissions include only CO2 emissions from electricity generation in fossil fuel fired power plants that are displaced with OTEC.  
The Grid emission factor (EF) is calculated based on the total electricity generation of all kind of type of grid connected power plant and its total amount of the consumed of the fossil fuel.
Thus the calculation of the reduced CO2 emissions is as follows:
ER: Emission reductions (tCO2e)
BE: Baseline emissions (tCO2e)
PE: OTEC emissions (tCO2e)
EG: Electricity generation by OTEC
ER = BE – PE = 5,160 tCO2
   BE = EGOTEC x EFGrid = 1.0MW x 8760 
x 0.95 x 0.62 = 5,160 tCO2
    PE = 0

· Regarding the desalination by OTEC:
Baseline scenario is similar to the case of the power generation. 
CO2 emissions is only from the electricity consumed for the desalination that are displaced with the desalination process which is a part of OTEC operation process as described in the final technical report of the TA.
Following the procedure of the calculation of the baseline emissions and the emission reductions for the desalination:

ER: Emission reductions (tCO2e)
BE: Baseline emissions (tCO2e)
PE: Project emissions (tCO2e)

EC: Electricity consumption by existing desalination facility (= 1,502.6MWh)

BE = EC x EFGrid = 1,502.6 x 0.62 
= 931.6 tCO2
    PE = 0 

	Methodology 


	· Regarding the power generation by OTEC:
[bookmark: SDMTitle2] Methodology is based on the UNFCCC methodology for Grid-connected electricity generation from renewable sources as follows.

A. Estimate the baseline emissions 
OTEC yearly electricity generation is assumed based on the result of the report of TA:
(1) Size of OTEC power output
(2) Power factor of OTEC
(3) OTEC annual elec. Generation can be   calculated with (1) and (2) above. 

B. Estimate of EF of the grid
Data gathering is available by referring to NUC Business Plan (Dec. 2020) in order to estimate the grid emission factor (EF):
(1) Total annual electricity generation in 2020, which is (2) + (3)
(2) Total fossil fuelled electricity in 2020
(3) Renewable energy electricity in 2020
(4) Total fossil fuel consumed in 2020
EF can be calculated as below:
EF = CO2 emitted by the total fossil fuel consumed (4) / (1)

C. Calculation of the baseline emissions:
  Baseline emission can be calculated with the OTEC electricity generation and the grid emission factor obtained in B above following the UNFCCC’s procedure in this type of project.  

· Regarding desalination by OTEC:

Calculation of the emissions reductions
1. Electricity consumption for fresh water production by current method (EC): 
EC = 125,213 kWh/month
= 1,502556 kWh/year 
= 1,502.56 MWh/year
2. Baseline emissions:
BE = EC x EF
= 1,502.6 x 0.62 
= 932 tCO2
3. Project emissions:
PE = Zero (Desalination by OTEC) 
4. Emission reductions (ER)
ER = BE - PE



	Assumptions

	 Assumptions:
1. OTEC net power generation: 1.0 MW
2. OTEC Power Factor: 95% 
3.OTEC desalination CO2 emissions: Zero
4. Total electricity generation (2020): 38,759MWh 
5. Total electricity generation (fossil)
35,755MWh
6. Total RE power generation (2020):
3,005MWh
7. Total fossil fuel consumption (2020):
       9,262.280 kL (Diesel) 
8. Calorific value of diesel: 37.7GJ/kL
9. Emission factor of diesel: 0.0686tCO2/MWh
10. Nauru grid EF: 0.62tCO2/MWh
11. Existing desalination facility average electricity consumption: 1,502.6MWh





	Core indicator 2 
	Anticipated increased economic, health, well-being, infrastructure and built environment, and ecosystems resilience to climate change impacts as a result of technical assistance

Please provide a qualitative description of the anticipated impacts on the categories below

	Infrastructure and built environment
Anticipated increased infrastructure resilience (avoided/mitigated climate induced damages and strengthened physical assets) 
	In terms of infrastructure, the OTEC plant does not require extensive land areas, and it has been mentioned that the plant can be installed in the same location of the old plant, which does not contradict with the study recommendations on best locations for the plant. It has also been calculated that the average life span of the plant is 20 years and able to resist to the effects of climate change. In sum, it is expected that the impact to the infrastructure and built environment will be minimal.

	Ecosystems and biodiversity
Anticipated increased ecosystem resilience (areas with increased resistance to climate-induced disturbances and with improved recovery rates) 
	· Since the technology does not require too much physical space in comparison to other technologies and provision of clean energy will be created in the ocean, climate-induced disturbances are expected to be reduced. The country’s ecosystem and biodiversity are expected to benefit and recovery rates are expected. 
· Additional impacts are expected through the provision of clean water that can be used not only for drinking purposes but for agricultural activities, and reduction of desertification and erosion mainly in coastal areas.
· A significant reduction of air pollution as a result of reduction in fossil fuel importation, will also have a direct impact in the ecosystem.

	Economic
Anticipated increased economic resilience (e.g. less reliance on vulnerable economic sectors or diversification of livelihood)
	· Together with the construction of the new port, an influx of new businesses is expected by the government. Since OTEC will be able to deliver energy and power 24/7, electricity prices are expected to be more balanced and accessible to businesses, and other benefits such as refrigeration can also be distributed.
· The effects of the installation of an OTEC plant offshore is not going to represent a threat to biodiversity, and rather it is expected that the aquaculture and fisheries sector can get a boost.
· The country will stop being dependent on limited sources of water, and clean water is expected to have a direct effect in the agricultural sector.
· Improvement in the ecosystem and reduction of air pollution are expected to have an impact in the tourism sector as well.

	Health and wellbeing
Anticipated increased health and wellbeing of target group (e.g. improved basic health, water and food security)
	· A significant reduction of air pollution as a result of reduction in the importation of fossil fuel, will have a direct impact in reduction of respiratory diseases and improvement in the health of the population.
· As a country dependent on rains for water accumulation, OTEC is expected to have a considerable impact in the provision of clean water that can be used for drinking purposes, but most importantly, in the agriculture sector with is directly linked with water and food security of the country.






	Core indicator 3
	Anticipated number of direct and indirect beneficiaries as a result of the TA

	
	Quantitative value
	Means of verification

	Total beneficiaries
	Nauru’s population 
10,834 (2020)
	Statistics by World Bank

	Number of adaptation beneficiaries
	10,834
	OTEC contributes to the reduction of diesel oil import and to the increase of fresh water production both which provide energy security, water security and food security nation-wide.
Benefit extend to all Nauru people.

	Number of mitigation beneficiaries
	10,834
	In Nauru, 100% of its population access to the grid-connected electricity. Electricity by OTEC is renewable energy and connected to the grid. Thus the benefit can be enjoyed nation-wide.

	Number of adaptation-and mitigation beneficiaries
	10,834
	Adaptation and mitigation brought by OTEC increase resilience to climate shocks or stressors as mentioned above and its benefit can be enjoyed nation-wide.





	Core indicator 4
	Anticipated amount of funding/investment leveraged (USD) as a result of TA (disaggregated by public, private, national, and international sources, as well as between anticipated/confirmed funding)

	
	Quantitative value confirmed in USD
	Quantitative value anticipated in USD
	Qualitative description
List the institutions, timelines, and description or title of the investment 
	Methods
Describe methods used for quantification of funds leveraged 

	Total funding 
	Note: 
This is an estimation. The real value is to be confirmed in prospective feasibility study
	53,500,000
	It considers 2 components: 1) Livelihood resilience through the installation and operation of an OTEC plant; 2) Technical assistance to improve livelihood resilience through resilient agriculture practices and aquaculture
	8 scenarios of different CAPEX and OPEX and IRR were analysed based on available information.

	Anticipated amount of public funding mobilised from national/domestic sources 
	
	
	Public debt is not considered for this project

	

	Anticipated amount of public funding mobilised from international/ regional sources 
	
	42,500,000 (GCF)
	Application to GCF under discussion with NDE
	

	Anticipated amount of private funding mobilised from national/domestic sources
	
	
	
	

	Anticipated amount of private funds mobilised from international/regional sources 
	
	11,000,000 (TBD)
	
	





Annex 2 (for internal use – to be filled in by the CTCN)
CTCN evaluation
This section will be completed by the relevant CTCN Technology Manager. 

· Evaluation of the timeliness of the TA implementation as measured against the timeline included in the response plan; 
· Evaluation of TA quality as defined in the response plan;
· Overall performance of the Implementers;
· Overall engagement of the NDE and Proponent;
· Lessons learned on the CTCN process and steps taken by the CTCN to improve. 











































Annex 3: Illustrations of the TA
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