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1. This Final A1 Report “Opportunities assessment on RE & EE options under working” is addressing the main comments at the original draft of the A1 Report discussed with the Technical Committee on 14 July 2017, and discussed with the Steering Committee on 14 August 2017. 
1. This Executive Summary visits the main items contained in the Revised A1 Report including the initial findings; the key regulation affecting RE and EE projects, and its Institutions; the market appraisal for RE&EE Technologies; the electricity demand forecast until 2030, including potential constrains with the 100MW undersea cable; it highlights the current risks affecting the power sector in Zanzibar; it proposes minimizing the financial costs of developing RE & EE projects in the current risk environment; it suggests how to stimulate Private Sector Participation; it provides a proposal of Policy Paper based on RE policy Lessons Learned; and finally it provides conclusions and recommendation.
[bookmark: _Toc491673947]Initial Findings
1. The initial findings are listed and briefly commented below:
· From Section 2, the main existing barriers for the development of RE and EE projects are highlighted as follow: 1) Unclear flexibility of current TANESCO-ZECO PPAs[footnoteRef:1] which request renegotiation of their T&Cs; 2) Lack of Financial Trust of Potential Off-Taker; and 3) Lack of Power Transmission and Distribution infrastructure. The existing Barriers findings are expected to be totally or partially overcame after the introduction of the new energy policy review and Energy Act under preparation by the SIDA II project, where Lot 1 and Lot 2 Contractors are stakeholders. The current regulations are time-consuming and they would request a simplification from RGoZ. The Section 7 proposed policy and institutional changes to be evaluated.  [1:  This situation is clarified in Annex J “OBSERVATION ON TANESCO – ZECO POWER PURCHASE AGREEMENTS (PPAs)”] 

· From Section 3, the Market Appraisal findings are independent from the new extension of Lot 1 schedule because it is describing best practices facts no directly linked to the project delivery schedule, however technology manufacturing learning curves and historical facts have indirectly demonstrated that RE and EE projects are more competitive from the investment point of view as soon as the time is passing, since PV Solar and Wind Technologies have reduced investment costs at least 10 folds in the last 20 years. It is important for decision-makers in RGoZ to keep in mind the recent Zambia competitive procurement tender (June 2016) which was looking for PV Solar project, and it has achieved a milestone price for Sub-Sahara Africa Market of US$ct6.02/kWh price at 20 years PPA contract[footnoteRef:2]. [2:  A full case of Rwanda is provided in Annex K, at request of a member of the Technical Committee.] 

· From Section 4, it is necessary to highlight the new recent fact of 15-month extension of Lot 1 contract and the change of its scope of work absorbing the responsibilities of Lot0 “Mast Measurements and data collection”. Then, the RGoZ has decided to wait until the grid integration and absorption capacity report output be available from Lot 1 contractor, scheduled by end July 2017, and then proceed with further decisions.[footnoteRef:3] At the same time Lot 2 Contractor will develop any potential legal tools and frameworks to support the RGoZ in that regard. [3:  Lot 1 delivered its draft grid integration report on 14 August 2017, a summary of its findings is provided in Annex L.] 

· From Section 5, the on-grid and off-grid forecast demands for Zanzibar are fully independent of the Lot 1 schedule and another decision from another development partners such as SIDA II and the AfDB which are under preparation today, such as the SIDA II review Energy Policy and the preparation of the Energy Act; and such as the AfDB off-grid energy access initiative which plans to fund these alternative solutions to improve and complement energy access in Zanzibar by 2030 at 95%. The proposed Scenarios and Trends (5-10 years and 2030) are showing the urgent need that RGoZ might change the current “Business-as-Usual” Energy Scenario, otherwise there would be high probabilities that the undersea 100-MW cable will be overloaded as early as year 2019. In the item 5.3, some Energy Scenarios are exploring solutions based on more Energy Efficiency measure applications.
· From Section 5 yet, the cost-benefit analysis and Multi-criteria decision matrix for RE & EE technologies frameworks are conceptually independent from the new extension of Lot 1 schedule, however it is necessary to review the impact of the opportunity costs which are related to the timeline. In addition, in the multi-criteria decision matrix, it is necessary to explore the economic impact on Zanzibar community related to any RE and EE technology evaluation.
· From Section 6, similar situation might be re-evaluated when analysed “Financing RE & EE scenarios and opportunities”.
· From Section 7, the “Proposal of policy paper” on RE and EE in Zanzibar, and the “Conclusions and recommendations/action plans” which are independent from the outputs from Lot 1, and they are fully related to the decisions included in the Energy Policy Review and the Energy Act under preparation by the SIDA II project.
[bookmark: _Toc491673948]Key regulation affecting RE and EE projects (under development)
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1. Figure 1 - Key regulation affecting RE and EE projects (under development)
[bookmark: _Toc491673949]Market appraisal for different types of RE & EE technologies
1. The recent rise of utilization of RE and EE technologies in modern society has been driven by their low environmental impacts relative to fossil fuel alternatives. However, as they mature, renewable energy and energy efficient technologies must demonstrate not only their environmental benefits but also their financial and economic competitiveness. 
1. The paper included in Annex E focuses on the market appraisal of those technologies, using approaches that consider the unique economic, environmental and energy characteristics of renewable energy and energy efficient technologies potential applications in Zanzibar. 
1. The process of investment appraisal has been developed to meet the needs of the private investors interested in developing any project. However, the cost and benefit assessments to the wider community were often ignored, often because they have no market value and are thus difficult to quantify them.
1. Findings in Annex E document show the results of competitive procurement processes worldwide at December 2016
· Wind generation projects in Morocco has achieved pricing at $2.50 cents/kWh; 
· PV Solar projects in Abu Dhabi has achieved pricing at $2.42 cents/kWh; and
· Energy Efficiency in USA has achieved pricing at $2.00 cents/kWh.
1. Then, Wind and Solar utility-scale competitive procurement processes and Energy Efficiency projects are providing indicative prices that are quite competitive with the current TANESCO Tariff paid by ZECO in 2016, equivalent to $12.24cents/kWh delivered costs at the ZECO T&D system at Unguja Island; this ZECO delivered cost of supply are estimating at $16.74cents/kWh at the middle/low voltage consumers.[footnoteRef:4] [4:  Remark: This situation could become worst in the short term when TANESCO will be allowed by EWURA (Regulatory Authority in Mainland) to increase TANESCO Tariff in 2017 at the requested increasing for the ZECO Tariff (19.1% on energy charges and 14.9% on capacity charges) over the current Tariff values.] 

1. In addition, in June 2016 Zambia[footnoteRef:5] launched the first ‘Scaling Solar’ round for 100MW, facilitated by International Finance Corporation (IFC/World Bank Group), which saw a new benchmark for low-cost solar power in Sub-Saharan Africa. The winners of the auction were Neoen/First Solar, who jointly bid at just US$6.02 cents/kWh.[footnoteRef:6] [5:  A full case of Rwanda is provided in Annex K, at request of a member of the Technical Committee.]  [6:  https://www.pv-tech.org/news/zambia-to-tender-150mw-250mw-in-scaling-solar-round-2] 

1. IRENA studies foreseeing Wind & Solar projects investment values to decrease in the mid and long run.
1. ZECO is losing revenues due to its current Tariff Schedule which is considering a low margin, and it is sensitive to the lack of payment of large consumers such as ZAWA.[footnoteRef:7]  [7:  Remark: Compering the ZECO Tariff Schedule and the ZECO full delivered cost at consumers in Zanzibar Island is possible to see that ZECO is operating either with a narrow value added or no-added value at all. This situation becomes revenue losses when and when large consumers such as ZAWA are not paying their invoice (20% of ZECO demand).] 

1. Small Scale Renewable projects are starting to be competitive with the ZECO Tariff for Residential consumers and this situation could be urgently addressed for ZECO Senior Management. 
1. There is an existing framework “Promoting Energy Efficiency in Buildings in East Africa”, which is a project implemented by UN-Habitat in collaboration with UNEP and the five East African countries (Kenya, Uganda, Rwanda, Burundi and Tanzania, including Zanzibar). In 2013 this framework produced the “DRAFT RULES FOR ENERGY EFFICIENCY IN BUILDINGS”[footnoteRef:8] including proposed rules for Zanzibar. These rules are quite promising and could open new energy efficiency opportunities in Zanzibar. [8:  Reference [11]] 

1. The Table 10 makes the prices comparison on the current TANESCO T3 HV132kV paid by ZECO (Mainland price: 8.29 USct/kWh, and Mtoni Virtual price: 12.24USct/kWh) [footnoteRef:9]; and LCOE prices from different Technologies, and Renewable Energy and Energy Efficiency Competitive Procurement Process Tenders at December 2016. [9:  The “Mtoni Virtual Price” is explained in detail in Annex M, in the calculation is considered undersea cable losses (2%), capital cost and operation expenses. Further details visit Annex M.] 
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1. Table 10 - Prices comparison, TANESCO, LCOE prices of different Technologies, and REEE Competitive Procurement Process, indicated in USct/kWh.
1. Table 10 could help to the RGoZ and/or ZECO and/or ZURA as reference guidance for negotiating purchasing prices and/or financing contracts from Renewable Energy developers and investors.
[bookmark: _Toc491673950]Electricity demand forecast (present - 2030)
1. Proposed scenarios are based on proposed assumptions related to foreseen supply and demand expectations in Zanzibar, and last data from ZECO Distribution Department (Mr. Kombo).
1. As additional measure of the energy management, it is necessary considering the relocation of the ZAWA peak power from TANESCO peak hours schedule; new ZAWA solar pumps to be installed. Energy efficiency devices to be installed in Hotels and entertainment places in Zanzibar. Offsetting ZAWA consumption which represents 20% of the current peak demand in peak hours. Below the proposed scenarios:
· Energy Scenario 0 – 2014 ZECO Electricity Master Plan.
· Energy Scenario 1 - Business-As-Usual Scenario: Based on the previous on-grid demand forecast, which includes the ZECO new expected demand (48MW). It could be considered as a “Business-As-Usual” scenario or Baseline.
· Energy Scenario 2 - Some EE and no RE projects: By year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 5% the power consumed. ZAWA reduces power consumption equivalent to 10% the ZECO power demand. No projects in RE are developed.
· Energy Scenario 3 - Some EE and Some RE projects: By year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 5% the power consumed. ZAWA reduces power consumption equivalent to 10% the power demand. 12MW RE projects are developed.
· Energy Scenario 4 - More EE and no RE projects: By year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 10% the power consumed. ZAWA reduces power consumption equivalent to 20% the ZECO power demand. No projects in RE are developed.
· Energy Scenario 5 - More EE and some RE projects: By year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 10% the power consumed. ZAWA reduces power consumption equivalent to 20% the ZECO power demand. 12MW RE projects are developed.
· Energy Scenario 6 - More EE and more RE projects: By year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 10% the power consumed. ZAWA reduces power consumption equivalent to 20% the ZECO power demand. 24 MW RE projects are developed.
1. The Table 7 presented below summarises these proposed scenarios and trends and their assumptions.
1. [image: ]
1. Table 7 -  Proposed scenarios and trends and their assumptions
1. The following Figure 13 is showing all the energy scenarios.
1. [image: ]
1. Figure 13 – Proposed scenarios and trends
1. The Table and Figure above allow inferring that:
· Zanzibar should not continue with the “Business-as-usual” Energy Scenario; because the probabilities the 100MW undersea cable becomes overloaded are extremely high and this situation could be achieved as early as year 2019. Then, it is urgently that ZECO be ready to operate the old 45MW undersea cable, and the RGoZ implement EE and RE projects. 
· The impacts of the Energy Scenarios both “Some EE and Some RE projects”, and “More EE and no RE projects” are almost equivalent, delaying the 100MW undersea cable over loaded by year 2022/2023.
· If the Energy Scenario “More EE and more RE projects” are achieved, then the delay to overload the 100MW undersea cable would be postponed by year 2029.
1. Remark: More Energy Efficiency measures/projects mean that EE in the general demand results in 10% energy saving; ZAWA is fully offsetting is peak demand in peak hours.
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1. The list of current risks affecting the power sector in Zanzibar is as follows:
1. 1 - Land Availability risk; 2- ZURA, ZEMA, ZIPA, COLA, DCU Licensing/permitting risk; 3 - Power purchase agreement risk; 4 - Technology Risk; 4 - Capital cost risk; 5 - Connection and transmission infrastructure risk; 6 - Power delivery risk; 7 - Regulatory risk; 8 - Operating cost risk; 9 - Revenues and collection risks; 10 - Financial risk; 11 - Exchange rate risk; 12 – Inflation risk; 13 - Political risk; and 14 - Social unrest risk.
1. Remark: In Annex N “The current Risks in the Power Sector in Zanzibar” are detailed, including mitigation measures.
[bookmark: _Toc491673952]Minimizing financial costs of developing RE & EE projects in the current environment
1. The financial cost of developing RE & EE projects now are connecting with the risk environment in the power sector in Zanzibar[footnoteRef:10], which is not a friendly one for a private sector participation.  [10:  In Annex N “The current Risks in the Power Sector in Zanzibar” are detailed, including mitigation measures.] 

1. Main issues today are: unclear situation of the flexibility of the TANESCO PPA, land availability ownership, the single-buyer power structure model, and PPA off-taker financial strength, and clarity on the process to get permits and certifications to operate in the power sector in Zanzibar.
1. Then, from a qualitative point of view, the least feasible model is a private sector 100% investment with its own financial terms.
1. RE & EE development project opportunities could be created based on Public Financing involvement, either case A - 100% government own, or Case B - PPP with more than 50% government participation.
1.  RGoZ shall evaluate both cases, A and B cases, with the expectation to resell government participation in the short-term.  
1. The Figure 19 below depicts the proposed financial strategy in the current situation, “A RE project development roadmap in the current risk situation”:
1. 
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1. Figure 19 - A RE project development roadmap in the current power sector risk environment in Zanzibar. 
1. Then, as the figure above indicates, it is recommended to follow these steps:
· Creation of a SPE/SPV operation, the “Seed”, which shall be the independent enterprise with participation of the RGoZ;
· SPE/SPV should request all permits from the regulatory authorities in Zanzibar and sign a PPA with ZECO;
· Request Public financing for one or two middle size PV solar plant(s) from a multilateral bank such as AfDB with partial guarantees from donors with not limitation (including the new WB guarantee instrument called “Power Sector Window”);
· Call for International Competitive Procurement Tender for EPC and three years O&M agreement; as option from RGoZ agreements could include that RGoZ have the option to divest partially or totally the “Seed” asset after 3 years operation; and to structure a PPP arrangement;
· Put the project(s) under operation;
· Monitor and review the financial health of the project(s) annually;
· Evaluate divesting opportunity after 3 years operation according to contract;
· As option, RGoZ would divest the “Seed”, and the Private Sector Participation could have 100% ownership;
· Repeat the RE project cycle is previous operation is profitable for the RGoZ.

1. The Figure 20 shows different models from public finance through PPP and to private finance that RGoZ would evaluate:
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1. Figure 20 - Models from public finance through PPP and to private finance.
1. The following Figure 24 is describing how PPP is off-setting risk environment in the power sector in Zanzibar.
1. [image: ]
1. Figure 24 – How PPP is off-setting risk environment in the power sector in Zanzibar
[bookmark: _Toc491673953]How to stimulate Private Sector Participation
1. To stimulate investment in RE resources and EE projects, the RGoZ needs to establish an enabling environment that reduces the policy and financial risk faced by both local and international investors, and incorporates direct financial incentives to compensate for any residual risks and costs. The benefits of such action will be the creation of new economic value, transfer of modern technology and know-how and the building of new technical capacity for the Zanzibar and its inhabitants.
1. Investors, particularly in the power sector, operate using a “TLC approach”. TLC stands for “Transparency”, “Longevity”, and “Certainty”. In other words, investors are looking for:
· “Transparency” refers to the electricity regulatory framework, including pricing mechanisms, fair treatment for all players and how players adhere to contracts and PPAs; 
· “Longevity” refers to the duration of rules, avoidance of political risks and unforeseen changes in rules or laws affecting the electricity sector; and
· “Certainty” refers to preservation of revenues from projects, including avoidance of unforeseen changes related to currency risk and the financial and fiscal frameworks of the country.
1. Figure 22 provides an overview of the different factors and their respective importance.
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1. Figure 22 - Topics of the investment framework and their relevance for private sector actors
1. The Government could promote and establish an enabling business environment that reduces regulatory and financial risk faced by both local and international private investors in Renewable Energy and Energy Efficiency Projects, and incorporates direct financial incentives to address any residual risks and costs. 
[bookmark: _Toc491673954]Proposal of Policy Paper based on RE policy Lessons Learned
1. The full proposal is introduced in Section 7. Its main points are:
· Establishing a RE and EE National targets
· RE and EE Agency
· RE and EE Procurement Mechanism, Pricing Mechanisms and Tariffs
· RE and EE Policy Priorities
· Detailed action plans with budget and priorities short, middle & Long Term.
[bookmark: _Toc491673955]Conclusions and Recommendations
1. The main conclusions and recommendations from the initial findings are the following:
· It is recommended to urgently clarify the flexibility of current TANESCO-ZECO PPAs[footnoteRef:11] which might request renegotiation of their T&Cs; otherwise ZECO may be obliged to purchase power from TANESCO all the time until the end of the contract (2050). [11:  This situation is clarified in Annex J “OBSERVATION ON TANESCO – ZECO POWER PURCHASE AGREEMENTS (PPAs)”] 

· It is recommended RGoZ shall assess tender opportunities utilizing a RE competitive procurement framework, keeping in mind the recent Zambia competitive procurement tender (June 2016) which was looking for PV Solar projects, and it has achieved a milestone price for Sub-Sahara Africa Market of US$ct6.02/kWh price at 20 years PPA contract[footnoteRef:12]. [12:  A full case of Rwanda is provided in Annex K, at request of a member of the Technical Committee.] 

· It is recommended that the new regulatory documents produced by SIDA II programme contribute to remove totally the existing Barriers detected by Lot 1 and Lot 2 contractors. At request of the donors, the consultants from SIDA II programme and from EU RE&EE programme Lot 1 and Lot 2 are coordinating efforts to enhance the Zanzibar regulatory framework under development.  
· It I recommended that RGoZ starts working on extreme energy efficiency measures application, because with the new planned loads by 2020, there is high probabilities that the undersea cable of 100MW capacity will be overloaded as early as year 2019.
· It is recommended that ZECO urgently update its Electricity Master Plan to understand easily its operations constraints.
· It is recommended that ZECO identify the basic power services in Zanzibar to assure energy security and reliability to those loads. And plan building local renewable energy generation serving those critical loads and decreasing their dependency from mainland energy supply.[footnoteRef:13] [13:  Reference [2]] 
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1. This Report is the first deliverable of the Project Implementation Phase, called “Activity 1: Opportunities Assessment of RE/EE Technologies for Zanzibar”, under the EU project “Technical Assistance for the implementation of renewable energies and energy efficiency projects, including regulatory reforms (Lot 2)” (EuropeAid/135818/IH/SER/TZ), Service Contract №FED/2016/375-441, hereafter interchangeably referred to as “the Project” and/or “RE & EE Lot 2”. It is financed by the European Union, under the Cotonou Agreement, through the European Development Fund (EDF). The EDF is the main instrument funded by the EU Member States for providing Community aid for development cooperation in the African, Caribbean and Pacific States and the Overseas Countries.
1. The Project is part of the comprehensive EU programme in support of the RE and EE Initiative in Zanzibar that consisted of the preparatory TA “Bridging Phase”, a contract for developing the supply and installation of wind and solar measurement equipment (under implementation) and two (2) TA contracts for the implementation of the programme via 2 lots: 
· Lot 1: Wind Resource and Solar Potential Analysis and full-scale Feasibility Studies of wind and solar farms in the perspective of developing 40 MW wind farms in Unguja, 4 MW in Pemba and solar farms.
· Lot 2: Technical Assistance for the implementation of renewable energies and energy efficiency projects, including regulatory reforms – the present project.
1. At the issue of this report, the RE & EE Lot 2 project is a 24-month technical assistance effort, whose main objective is to support the development of renewable energies in Zanzibar, promote implementation of energy efficiency and adequate regulatory and institutional framework through appropriate transfer of knowledge and capacity developments of Key Stakeholders. 
1. The contract is implemented by an international consortium, led by MWH SA/NV in cooperation with Mott MacDonald and PESCARES Italia Srl. 
1. The Beneficiary country is the United Republic of Tanzania – Zanzibar, and the Contracting Authority is The Alternate National Authorizing Officer (NAO) representing the Revolutionary Government of Zanzibar (RGoZ).
1. The original schedule is a 24-month project which was divided into three project phases as follows:
· Inception Phase: Months 1.5 (Inception Report: week 6).
· Implementation Phase: Months 2-23 (draft Final Report: end of month 23).
· Completion Phase: Month 24 (Final Report: end of month 24).
1. The EU RE&EE Programme Lot 2 Implementation Phase execution schedule has been unfortunately delayed because complications in the execution and delivery of outputs from the contractor Lot 0 (“Wind and solar Measurement Masts and data provision”), and contractor Lot 1 (“Wind and solar mapping and technical feasibility of large renewable projects”). Recently, these delays were pointed out in the Technical Auditing report[footnoteRef:15] produced by KenTec where they reviewed all the metering masts and they found problems on standard procedures and incomplete series of measurement, from the wind and solar measurement masts. Clearly KenTec indicated in its report that the measured data can form basis for a pre-feasibility study, at initial stage bankable level, however to prepare a full bankable feasibility study, more than two years of measurements will generally be required. Then, basically all the measurement stage might restart again from “ZERO” affecting the potential development and construction schedule of any large renewable energy projects. [15:  Reference [1]] 

1. Vis-à-vis this situation, recently the RGoZ, the EUD and the contractor Lot 1 agreed to extend the Lot 1 original contract for 15 months, until September 2018, where the contractor Lot 1 would be responsible for deploying standardised refurbished and new measuring masts and instruments to allow completing the original underperformed contract from Lot 0 obligations and finally generated a full wind and solar mapping requirements, with identification of pre-feasibility projects sites.
1. Then, some of the draft outputs from Lot 1 linked to grid integration and absorption capacity, would be ready by end of July 2017 and presented in workshops in August 2017.
1. The RGoZ decided to wait until the grid integration and absorption capacity report output be available from Lot 1 contractor, and then proceed with further decisions.[footnoteRef:16] At the same time Lot 2 Contractor will develop any potential legal tool and framework to support the RGoZ in that regard. [16:  Lot 1 delivered its draft grid integration report on 14 August 2017, a summary of its findings is provided in Annex L.] 

1. At the closing of this report, the original Project Implementation Phase for Lot 2 was concentrating on the preparation of specified activities designed to deliver the agreed results of the Project. It would cover a period of 22 months (months 2 to 23) and includes seven major activities:
· Activity 1: Opportunities Assessment of RE/EE Technologies for Zanzibar.
· Activity 2: Legal, Regulatory and Institutional Framework for Zanzibar for RE & EE.
· Activity 3: Supporting Mechanisms Introduced by the RGoZ and Geared to the Private Project Promoters.
· Activity 4: Technical Support to the RGoZ for Private Projects Implementation.
· Activity 5: Technical Support to the RGoZ for State-run Projects Implementation.
· Activity 6: Training and Knowledge Transfer.
· Activity 7: Communication and Visibility.
1. Finally, the Project Completion phase of Lot 2 which was originally end up with the preparation and delivery of the Final Project Report and the Lot 2 deliverables will be impacted by the Lot 1 schedule extension, and it will affect the timeline of the Lot 2 deliverables.
1. This is the reason why in this new scenario, the EU RE&EE Programme Lot 2 Team is evaluating flexible options reducing the schedule dependency of the outputs from the contractor Lot 1 (“Wind and solar mapping and technical feasibility of large renewable energy projects”).
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1. Despite the uncertainties mentioned above, the report sections content covers the following main aspects: 
· Section 1: Introduces the project, briefly describes the “Activity 1 Report” based on Opportunities Assessment of RE/EE Technologies for Zanzibar, as well as its initial findings and recommendations.
· Section 2: Defines the “Barriers’ assessment & current regulation” affecting the project.
· Section 3: Evaluates “lessons learned from RE & EE projects”, and shows a “Market appraisal in Zanzibar for RE & EE technologies”.
· Section 4: Presents “Lot 1 output influencing Lot 2 actions”, what expected from them, and introduces the concept of competitive procurement framework which have been successfully applied for other RE and EE markets.
· Section 5: Indicates the “Cost-benefit analysis and Multi-criteria decision matrix for RE & EE technologies”.
· Section 6: Describes the “Financing RE & EE scenarios and opportunities” in Zanzibar.
· Section 7: Drafts a “Proposal of policy paper” on RE and EE in Zanzibar.
· Section 8: Builds some “Conclusions and recommendations/action plans”.
The Annexes contain references and additional information complementing the information provided in each section, including the revised calculations requested by the Technical Committee.
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1. The initial findings are listed and briefly commented below:
· From Section 2, the main existing barriers for the development of RE and EE projects are highlighted as follow: 1) Unclear flexibility of current TANESCO-ZECO PPAs[footnoteRef:17] which request renegotiation of their T&Cs; 2) Lack of Financial Trust of Potential Off-Taker; and 3) Lack of Power Transmission and Distribution infrastructure. The existing Barriers findings are expected to be totally or partially overcame after the introduction of the new energy policy review and Energy Act under preparation by the SIDA II project, where Lot 1 and Lot 2 Contractors are stakeholders. The current regulations are time-consuming and they would request a simplification from RGoZ. The Section 7 proposed policy and institutional changes to be evaluated.  [17:  This situation is clarified in Annex J “OBSERVATION ON TANESCO – ZECO POWER PURCHASE AGREEMENTS (PPAs)”] 

· From Section 3, the Market Appraisal findings are independent from the new extension of Lot 1 schedule because it is describing best practices facts no directly linked to the project delivery schedule, however technology manufacturing learning curves and historical facts have indirectly demonstrated that RE and EE projects are more competitive from the investment point of view as soon as the time is passing, since PV Solar and Wind Technologies have reduced investment costs at least 10 folds in the last 20 years. It is important for decision-makers in RGoZ to keep in mind the recent Zambia competitive procurement tender (June 2016) which was looking for PV Solar project, and it has achieved a milestone price for Sub-Sahara Africa Market of US$ct6.02/kWh price at 20 years PPA contract[footnoteRef:18]. [18:  A full case of Rwanda is provided in Annex K, at request of a member of the Technical Committee.] 

· From Section 4, it is necessary to highlight the new recent fact of 15-month extension of Lot1 contract and the change of its scope of work absorbing the responsibilities of Lot0 “Mast Measurements and data collection”. Then, the RGoZ has decided to wait until the grid integration and absorption capacity report output be available from Lot 1 contractor, scheduled by end July 2017, and then proceed with further decisions.[footnoteRef:19] At the same time Lot 2 Contractor will develop any potential legal tools and frameworks to support the RGoZ in that regard. [19:  Lot 1 delivered its draft grid integration report on 14 August 2017, a summary of its findings is provided in Annex L.] 

· From Section 5, the on-grid and off-grid forecast demands for Zanzibar are fully independent of the Lot 1 schedule and another decision from another development partners such as SIDA II and the AfDB which are under preparation today, such as the SIDA II review Energy Policy and the preparation of the Energy Act; and such as the AfDB off-grid energy access initiative which plans to fund these alternative solutions to improve and complement energy access in Zanzibar by 2030 at 95%. The proposed Scenarios and Trends (5-10 years and 2030) are showing the urgent need that RGoZ might change the current “Business-as-Usual” Energy Scenario, otherwise there would be high probabilities that the undersea 100-MW cable will be overloaded as early as year 2019. In the item 5.3, some Energy Scenarios are exploring solutions based on more Energy Efficiency measure applications.
· From Section 5 yet, the cost-benefit analysis and Multi-criteria decision matrix for RE & EE technologies frameworks are conceptually independent from the new extension of Lot 1 schedule, however it is necessary to review the impact of the opportunity costs which are related to the timeline. In addition, in the multi-criteria decision matrix, it is necessary to explore the economic impact on Zanzibar community related to any RE and EE technology evaluation.
· From Section 6, similar situation might be re-evaluated when analysed “Financing RE & EE scenarios and opportunities”.
· From Section 7, the “Proposal of policy paper” on RE and EE in Zanzibar, and the “Conclusions and recommendations/action plans” which are independent from the outputs from Lot 1, and they are fully related to the decisions included in the Energy Policy Review and the Energy Act under preparation by the SIDA II project.
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1. Despite the uncertainties mentioned above which are changing the original schedule and scope of work, the next steps will be likely focused on developing the project’s outputs by middle of 2018, this will include  building consensus with the stakeholders’ in adopting a fast track strategy to build an enabling environment attracting private investors and financiers which will deploy small and middle scale renewable energy and energy efficiency projects, and providing training and capacity building in this subjects to main project beneficiaries (in particular, ZECO) meeting their needs and fulfilling the gaps.
1. It is quite relevant for the development of a consistent RE&EE programme in Zanzibar that the new regulatory documents produced by SIDA II programme contribute to remove totally the existing Barriers detected by Lot 1 and Lot 2 contractors. At request of the donors, the consultants from SIDA II programme and from EU RE&EE programme Lot 1 and Lot 2 are coordinating efforts to enhance the Zanzibar regulatory framework under development.  
1. In addition, Zanzibar has urgency in working on energy efficiency measures, and in building local renewable energy generation at least to serve its basic services to assure energy security and reliability, decreasing the dependency from mainland energy supply.[footnoteRef:20] [20:  Reference [2]] 

1. A workshop with all the key stakeholders in Zanzibar will be organised by August 2017 to present and discuss the findings of this RE&EE projects opportunity assessment report. After the workshop, all the comments and questions will be collected and addressed in a final version of the current report.
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1. The rise of utilization of RE and EE technologies in modern society has been driven by their low environmental impacts relative to fossil fuel alternatives. However, as they mature, renewable energy and energy efficient technologies must demonstrate not only their environmental benefits but also their technical, economic and financial competitiveness. Look at Table 1 - Technology risks and financial barriers of RE and EE projects is presented.
1. 
Table 1 - Technology risks and financial barriers of RE and EE projects. 
1. Many renewable and energy efficient projects are characterized by high initial investment costs, and financial costs, and low operational costs, because those projects represent various technology risks such as:
· High costs of resource assessments;
· High exposure to regulatory risks;
· High financial cost relative to other technologies;
· High operational risk; and
· Uncertainties over resource adequacy;
1. And usually those projects must overcome various financial barriers such as:
· High and uncertain project development costs;
· Lack of equity finance;
· Lack of long term financing;
· Lack of project financing;
· Small scale of projects; and
· Weak local banking sector;
1. Remark: Manufacturing learning curves and historical facts have demonstrated the RE&EE projects are more competitive from the investment point of view as soon as the time is passing, since PV Solar and Wind Technologies have reduced investment costs at least 10 folds in the last 20 years, further details, visit Market Appraisal in section 3.
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	Barrier
	Interruption of Implementation
1 = Little to 5 = Killer barrier

	Bureaucracy in general for private investments
	2

	Lack of spatial plan & attitudes
	2

	Regulation against small scale RETs 
	1

	Delay of Lot 1
	4

	No energy statistics
	3

	No public funds for investments
	4

	Policy documents with no legal status
	1

	Lack ToR for ZECO PM[footnoteRef:22] [22:  It refers at the lack of specific goals on RE and EE projects, For instance EU has 20/20/20 specific goals which include 20% RE and 20% EE, and 20% reduction of emissions by year 2020.] 

	4

	Lack of land use plan and building codes
	2

	Absence of strategy and strategic plans[footnoteRef:23] [23:  Idem] 

	4 – 5

	Socio economical
	1

	Financial
	4 - 5

	Lack of trust in PPA payments 
	4 - 5

	Misperceptions of the RE&EE potential
	3

	Technical
	1

	Infrastructure for transmission
	1 - 5

	Transportation paths
	1

	Fear of new technology
	3

	Fear of sharing documents
	3


1. Some of the barriers listed in the EU RE&EE programme Lot 2 ToR seems not to be the real barriers, but mirroring some other barriers or problems. Further, some of the barriers are not barriers for RE & EE, but general barriers for private investments in every matter in the Zanzibar economy.
1. As always, there are ways to overcome barriers and the fear that new technology will increase unemployment ZECO could overcome, if ZECO took an active role and started considering how to utilise its workforce most efficiently and how to play a role in the development of RE & EE. This, however requires investments in organising, training of staff, procurement of tools, and other means.
1. The most devastating barrier is the absence of a strategy (RGoZ’s RE & EE targets) and strategic plans, leaving the ministries without an agenda for what to do to promote RE and EE. Further it is also allowing for a “do nothing culture” as no initiatives are called for, nor expected.
1. The MKUZA planning is on a superficial level, making statements on the direction the Government would like to see the development. To prepare a RE&EE strategic plan, specifications are needed of the kind of resources allocated for reaching the goals.
1. The absence of plans correlates with barrier no 8, absence of ToR for the ZECO project Manager. If there are no strategy (RGoZ’s RE & EE targets) or strategic plan, the ZECO Project Manager do not have any guidance for directing the project in the desired direction. Further, as there is no guidance it will be very difficult to draw up a meaningful ToR.
1. The barrier no 16 Lack of supporting electrical infrastructure is a barrier for developing RE projects producing at a larger scale. The barrier is already realised and activities to overcome the barrier have started.
1. The two barriers, no 6 and no 16 seems to be the two single barriers in the way of progressing, not only for the RE&EE programme, but also implementing RE and EE projects.
1. A barrier working against development of mid-size and large renewables, and the involvement of private investors’ participation is no 13, lack of trust in ability to pay the dues in a PPA. Considerations on this barrier has begun, but for now, there is no solution in sight.
1. The barriers that could be blocking any developments are identified above in the previous item “Ranking the barriers according to seriousness”. These are the likely barriers to prevent development.
1. Several barriers identified will be easier to address as soon as the most devastating barriers are loosening up, other barriers will start dissolving as well. It is a matter of creating clarity for those involved in the sector and clarity of how to approach the goals.
1. As soon as the resource mapping and the feasibility studies have been completed, the misperceptions of resources will be confirmed or vanish. 
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1. The actions on how to overcome the real barriers, including the answer to what, where, who, how, and when should be established by regulations including the adoption of policies, and financial measures/instruments that accelerate the RE&EE projects’ implementation.
1. The existing Barriers findings are expected to be totally or partially overcame after the introduction of the new Energy Policy Review and Energy Act under preparation from the SIDA II project, where Lot 1 and Lot 2 Contractors are stakeholders.
1. Further information, please visit Appendix B “Barriers Assessment Report”

[bookmark: _Toc479052767][bookmark: _Toc491673966]Current Key Regulation affecting RE and EE Projects
1. The following Figure 1 summarize the current scope of key regulation affecting RE and EE Projects in Zanzibar.[footnoteRef:24]  [24:  This Figure was revised at request of one member of the Technical Committee, including the Commission of Land regulations.] 

1. [image: ] 
1. Figure 1 - Current Key Regulation affecting RE and EE Projects considering ZIPA Act
1. For further detailed information on Policies and Regulations affecting the RE and EE projects, please visit Annex C “CURRENT POLICIES AND REGULATIONS AFFECTING RE AND EE PROJECTS”.
1. Remark: ZIPA Act is working on co-ordination of the COLA, ZECO, ZURA and ZEMA Acts.

[bookmark: _Toc491673967]Market appraisal in Zanzibar for RE & EE technologies
1. Renewable energy (RE) and Energy Efficiency (EE) systems offer a sustainable path towards energy security and economic development for nations around the world, while also meeting the need to mitigate climate change and reduce local air pollution. In the form of grid connected, mini grid and off-grid systems, renewable energy complements and enhances the capacity of conventional energy systems to provide reliable and affordable electric power to businesses and households alike, and to extend electricity services to remote populations.
1. This Section will evaluate the lessons learned from International RE&EE projects deployment, and the Market appraisal in Zanzibar for RE & EE technologies.
[bookmark: _Toc479052768][bookmark: _Toc491673968]Analysis of lessons learned from RE & EE projects
1. Several countries lead the deployment of RE and EE technologies, one of them in Africa is South Africa[footnoteRef:25] which has recently launched a large RE&EE competitive procurement programme.  [25:  Reference [7]] 

1. A summary of the key lessons learned from this process is indicated below:
· Need a detailed EE/RE strategy; 
· Need Integrated EE/RE initiatives across all‑government-departments; 
· Need a central EE/RE office with sufficient capacity and trained staff; 
· Need of Mechanisms for engaging with government organizations and external‑stakeholders; 
· Need Liaising with key decision-makers to clarify the mandate of government agencies by including their EE/RE targets in strategic way; 
· Need developing the RE business rationale and lobbying the Minister (MLWE&E) for determination for embedded and non-embedded generation; 
· Need developing a business template that meets the requirements of MoF&P which developers can use when approaching it for approval of EE/RE projects; 
· Need proposing a standardised, national ESCO process, based on an investigation into the different options currently being used;
· Need investigating alternative financial models for financing distributed generation and proposing the best alternative(s) for government agencies; 
· Need proposing a tariff methodology to the Regulator, after consultation with industry and other players; 
· Need discussing with National Treasury the use of ‘capital investment funds’ (i.e. ring-fenced finances declared as savings) to finance EE/RE initiatives; 
· Need developing a strategy for accessing EE/RE funding, to ensure funding is coordinated and allocated optimally; 
· Need investigating different options for using different business models (PPPs), highlighting the advantages and disadvantages of each option; and 
· Need developing a knowledge management centre where information related to EE/RE initiatives is consolidated and which is accessible to government agencies.

1. Other sector organizations such as “The Caribbean Hotel Energy Efficiency (and Renewable Energy) Action Program (CHENACT)”[footnoteRef:26] which experience and lessons learned could be applied to the Tourist Sector in Zanzibar involved ZATI, Zanzibar Association of Tourism investors; are also highlighted in the following points: [26:  Reference [8]] 

· CHENACT successfully demonstrated the potential for clean energy investment and emissions reduction, realization of the regional potential will require successful implementation in all the small markets from the “Organisation of Eastern Caribbean States” (OECS)
· Period of Performance (11 months) was not sufficient given the scope and complexity of CHENACT.
· There were significant delays experienced in hotel energy audits/reports and PV demonstration due to internal and external factors outside CHENACT control.
· SMART Fund[footnoteRef:27] must address hotel industry barriers to investments, e.g., collateral requirements, lack of confidence in financial returns of EE investments among other financial risks. [27:  The Specific Mandate Alternative Regulatory Test Fund (SMART© Fund) was introduced under the Investment Funds Act, 2003 in Bahamas as an additional style of a collective investment vehicle. It was designed to provide industry with a new private wealth management tool with the flexibility to find application within areas not traditionally associated with investment fund administration. The primary facility offered by the SMART Fund concept is an open architecture which allows practitioners to design innovative structures, akin at times to special purpose vehicles, without reference to inflexible regulatory criteria predefined in legislation.] 

· Lack of in-house technical expertise of program implementation partner(s)[footnoteRef:28], this could be addressed with a right training programme. [28:  Region's public and private sector tourism groupings, the Caribbean Tourism Organization (CTO) and the Caribbean Hotel & Tourism Association (CHTA) - through its environmental arm, the Caribbean Alliance for Sustainable Tourism (CAST).] 

1. The Table 2 is showing the main energy savings using Energy Efficiency and Renewable Energy measures adopted by CHENACT member[footnoteRef:29] [29:  Reference [8]] 

[image: ]
1. Table 2 - Caribbean is an attractive market for several EE/RE measures
[bookmark: _Toc479052769][bookmark: _Toc491673969]Analysis of lessons learned from financial International best practices on RE & EE projects
1. This item aims to provide a brief analysis on lessons learned from financial International best practices on RE & EE projects. 
1. Below, the Table 3 is summarizing seven (7) country case studies on best practices of international experience financing RE and EE Technologies[footnoteRef:30], and it is showing the comparison of financial instruments used by that purpose.  [30:  Reference [9]] 

1. The seven (7) countries evaluated and compared are Germany, Denmark, California (USA), Singapore, Thailand, China and Malaysia. These case studies shown different approaches in applying financing instruments to enhance the utilization of renewable energy and energy efficiency Technologies. The final goal could always be regulated requirements for all stakeholders, including strategies, action plans and firm goals for saving energy use of Renewable Energy and Energy Efficiency in the building sector.
1. Financial and fiscal incentives provide accelerated and easier transition to regulation requirements, and help to lower, otherwise high, RE and EE technologies costs by creating a vibrant market in the economy of scale. In EU, this is achieved by introducing Utility energy obligation (Denmark), and strong development bank support (Germany). California shows how utility obligation and market that created, can be a driver for some of the most advanced renewable energy and energy efficiency financing with broad impacts to the society. 
1. Asian lessons learned show rapid green building expansion in Singapore and a massive government retrofitting programmes in China. For enabling ESCO’s and local financial institutions support, ENCON fund approach shows success in Thailand case.
1. For further detailed information related to these RE&EE best practices and lessons learned from the international cases is provided in Annex D.
1. Finally, the following Table 4, shown a summary setting out the experience (International Best Practice) of renewable energy and energy efficiency project barriers and risks being addressed by specific financial instruments or intermediaries applied on four (4) African Case Studies, selected from different International Cases evaluated from the WB database and toolbox called Renewable Energy Financial Instrument Tool (REFINe)[footnoteRef:31]. The 4 (four) African countries are Egypt, Rwanda, South Africa, and Tunisia. [footnoteRef:32]  [31:  Reference [10]]  [32:  A full case of Rwanda is provided in Annex K, at request of a member of the Technical Committee.] 

1. The Full Case Studies List is displayed at Reference [10]
1. Remark: REFINe is an interactive Web tool developed by World Bank that helps users better understand experiences with financial instruments to scale up renewable energy and energy efficiency technologies.  The tool can be used to identify financial instruments that can be used to overcome specified project risks and barriers, or to identify project risks and barriers that have been addressed by a specific financial instrument in the past. REFINe is intended to assist policymakers in low-income countries in identifying how to apply financial instruments funded from public and concessionary sources to support the scaling-up of commercially proven Renewable Energy and Energy Efficiency Technologies.
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1. Table 3 – Financing scheme comparison table (1/4)
	Country
	Financing scheme
	Instruments
	Managed/ Regulation
	Beneficiaries
	What is financed
	Barriers addressed

	Germany
	Residential buildings retrofitting programme
	Soft loan
	KfW/Energy Savings Directive (EnEV 2009)
	Residential building owners
	New buildings construction, existing buildings refurbishment
	Small project size and high project development costs, High up-front cost of investment in EE measures, Limited borrowing capacity

	Germany
	European Local Energy Assistances (ELENA)
	Soft loan
	KfW through participating financial institutions (PFI)
	Small and medium sized municipalities, towns, ESCOs
	Feasibility studies, business plans, energy audits, preparation of tendering, technical assistance + loans to PFI
	Lack of local technical expertise for preparing and developing EE projects, Project development costs

	Denmark
	Replacement of oil fired boilers
	Subsidy
	Danish Energy Agency
	All types of residential building owners
	Replacement of inefficient oil‐fired boilers with more energy‐efficient heating systems and connection to district heating
	High up-front cost of investment in EE measures, Lack of understanding of financial benefits of EE

	Denmark
	Utility energy saving obligation
	Utility obligation for electricity, gas, district heating and oil companies “
	Danish Energy Agency/ The Energy Policy Agreement 2008
	All sectors except transport - Residential, public & private business and industry end‐users
	Energy audits, targeted information, subsidies for efficient appliances and equipment; small scale renewable
	Lack of sustainable financing for comprehensive EE programs, Undeveloped ESCO market, Dependence on short term political decisions




1. 

1. Table 3 – Financing scheme comparison table (2/4)
	Country
	Financing scheme
	Instruments
	Managed/ Regulation
	Beneficiaries
	What is financed
	Barriers addressed

	California
	Energy Upgrade California
	Subsidy
	AB 32, AB 758, E. Efficiency Strategic Plan
	Private house owners
	Integral approach to building retrofitting
	High up-front cost of investment in EE measures; awareness and communication barriers; Limited borrowing capacity

	California
	SoCalGas/San Diego Gas & Electric On-Bill Financing
	On-Bill Financing
	CPUC/AB 32, AB 758, Energy Efficiency Strategic Plan
	Non-residential business sector
	Qualified EE equipment for all electric or gas efficiency improvements
	Small project size and project development costs, High up-front cost of investment in EE measures, Lender’s risk perception

	California
	Low income programmes
	Subsidy
	CPUC/AB 32, AB 758, Energy Efficiency Strategic Plan
	L. income residents <175%, or to elderly and disabled persons < 200% under poverty line
	Weatherization services (minor insulation and repair work), in-home energy education programs and energy-efficient appliances
	Lack of understanding of financial benefits of EE, Energy costs as a burden to home budgets (poverty circle)

	Thailand
	Energy Efficiency Revolving Fund (EERF)
	Revolving fund – on lending to local banks
	Encon Fund/Encon Act 1992
	EE and RE project developers
	Equipment and installation cost, civil works, consulting, taxes
	Low borrowing capacity, Lack of understanding of benefits of EE, Risk perception in lending for EE projects, Bank’s lack of capacity

	Thailand
	ESCO Fund
	Equity/venture capital, Equipment leasing; Credit guarantee
	Encon Fund/Encon Act 1992
	ESCOs
	Clean energy, renewable energy, energy efficiency and building retrofit projects
	Undeveloped EPC market, limited internal funds, Limited borrowing capacity, Risk perception in lending for EE projects, Banks lack of capacity, Project development costs



1. 

1. Table 3 – Financing scheme comparison table (3/4)
	Country
	Financing scheme
	Instruments
	Managed/ Regulation
	Beneficiaries
	What is financed
	Barriers addressed

	Singapore
	Green Mark Incentive Scheme for New Buildings (GMIS-NB)
	Cash incentive
	Building and Construction Authority (BCA)/ The Building Control Act
	Building project developers, building owners, architects and M&E engineers
	Building developers and owners, and M&E engineers to stimulate them to develop and design EE buildings
	Lack of understanding of financial benefits of EE, Undeveloped green building market,

	Singapore
	Green Mark Incentive Scheme Existing Buildings (GMIS-EB)
	Cash incentive
	Building and Construction Authority (BCA)/ The Building Control Act
	Building project developers, building owners
	Minimum building gross area GFA of 2,000 m2; upgrading central water air-conditioning plants
	Lack of understanding of financial benefits of EE, High up-front cost of investment in EE measures

	Singapore
	Green Mark Gross Floor Area Incentive Scheme (GMIS-GFA)
	Administrative - Gross Floor Area Incentive
	Building and Construction Authority (BCA)/ The Building Control Act
	Building project developers, building owners
	New buildings
	Undeveloped green building market, Lack of understanding of financial benefits of EE

	Singapore
	Building Retrofit Energy Efficiency Financing Scheme (BREEF)
	Credit guarantee
	Building and Construction Authority (BCA)/ The Building Control Act
	Commercial building owners, building managers, ESCOs
	Installation of energy efficient equipment or renewable energy system
	Risk perception in lending for EE projects, Banks lack of capacity, Undeveloped EPC market, Limited internal funds, Limited borrowing capacity

	China
	New buildings
	Cash incentive
	MOHRUD, Local governments/12th FYP and Acceptance Codes
	Project developers
	Building developers and owners, and M&E engineers to stimulate them to develop and design EE buildings
	Lack of understanding of financial benefits of EE, Undeveloped green building market

	China
	Retrofitting of existing buildings
	Subsidy
	MOHRUD, MoF, Local governments/12th FYP and Acceptance Codes
	Local government
	Building insulation, indoor heating system meter and temp. control device installation, and retrofit
	High up-front cost of investment in EE measures, Limited local government technical capacity, Lack of understanding of financial benefits of EE


1. Table 3 – Financing scheme comparison table (4/4)
	Country
	Financing scheme
	Instruments
	Managed/ Regulation
	Beneficiaries
	What is financed
	Barriers addressed

	Malaysia
	Sustainability Achieved via Energy Efficiency (SAVE)
	Subsidy
	SEDA, KeTTHa/ Minimum Energy Performance Standards (MEPS) and appliance labelling
	Commercial for chiller retrofitting and electrical appliance end consumers
	Commercial – for replacing 15 y old chillers with efficient ones; five star rated refrigerators and freezers, wall-mounted split unit type air conditioners with capacity up to 1.86kW
	Lack of understanding of financial benefits of EE, Promotion of energy labelling, High up-front cost of investment in EE measures

	Malaysia
	Green-tech financing scheme (GTFS)
	Credit guarantee, interest rate subsidy
	MGTC, Credit Guarantee Corporation with commercial banks/
	Green technology producers, at least 50% Malaysian owned companies and Green technology users, at least 70% Malaysian owned companies
	Production or usage of green technology, complete project cost
	Risk perception in lending for EE projects, Bank’s lack of capacity, High financing cost

	Malaysia
	GBI tax exemptions
	Tax exemptions, stamp duty exemption
	Ministry of Industrial Development Authority (MIDA)
	Developer companies, building owners, property buyers
	Additional capital expenditure to obtain GBI certificate – qualified expense QE
	High up-front cost of investment in EE measures, Undeveloped green building market,

	Malaysia
	MIDA tax and investment incentives
	Tax exemptions
	Ministry of Industrial Development Authority (MIDA)
	Companies providing energy conservation services or implementing EE project for own purposes
	EE equipment - high efficiency motor, insulation material and low-e glass RE equipment - photovoltaic panels, solar heating equipment, biomass furnaces etc.
	High up-front cost of investment in EE measures, Lack of understanding of financial benefits of EE



1. Table 4 - Summary International Best Practices in RE and EE Financial Options applied in African Selected Countries and Globally


1. Notes:
CFI: Commercial Financial Institutions
CTF: Clean Technology Fund
A full case of Rwanda is provided in Annex K, at request of a member of the Technical Committee.
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[bookmark: _Toc479052770][bookmark: _Toc491673970]Market appraisal for different types of RE & EE technologies
1. The recent rise of utilization of RE and EE technologies in modern society has been driven by their low environmental impacts relative to fossil fuel alternatives. However, as they mature, renewable energy and energy efficient technologies must demonstrate not only their environmental benefits but also their financial and economic competitiveness. 
1. The paper included in Annex E focuses on the market appraisal of those technologies, using approaches that consider the unique economic, environmental and energy characteristics of renewable energy and energy efficient technologies potential applications in Zanzibar. 
1. The process of investment appraisal has been developed to meet the needs of the private investors interested in developing any project. However, the cost and benefit assessments to the wider community were often ignored, often because they have no market value and are thus difficult to quantify them.

1. Findings in Annex E document show the results of competitive procurement processes worldwide at December 2016
· Wind generation projects in Morocco has achieved pricing at $2.50 cents/kWh; 
· PV Solar projects in Abu Dhabi has achieved pricing at $2.42 cents/kWh; and
· Energy Efficiency in USA has achieved pricing at $2.00 cents/kWh.
1. Then, Wind and Solar utility-scale competitive procurement processes and Energy Efficiency projects are providing indicative prices that are quite competitive with the current TANESCO Tariff paid by ZECO in 2016, equivalent to $12.24cents/kWh delivered costs at the ZECO T&D system at Unguja Island; this ZECO delivered cost of supply are estimating at $16.74cents/kWh at the middle/low voltage consumers.[footnoteRef:33] [33:  Remark: This situation could become worst in the short term when TANESCO will be allowed by EWURA (Regulatory Authority in Mainland) to increase TANESCO Tariff in 2017 at the requested increasing for the ZECO Tariff (19.1% on energy charges and 14.9% on capacity charges) over the current Tariff values.] 

1. In addition, in June 2016 Zambia[footnoteRef:34] launched the first ‘Scaling Solar’ round for 100MW, facilitated by International Finance Corporation (IFC/World Bank Group), which saw a new benchmark for low-cost solar power in Sub-Saharan Africa. The winners of the auction were Neoen/First Solar, who jointly bid at just US$6.02 cents/kWh.[footnoteRef:35] [34:  A full case of Rwanda is provided in Annex K, at request of a member of the Technical Committee.]  [35:  https://www.pv-tech.org/news/zambia-to-tender-150mw-250mw-in-scaling-solar-round-2] 

1. IRENA studies foreseeing Wind & Solar projects investment values to decrease in the mid and long run.
1. ZECO is losing revenues due to its current Tariff Schedule which is considering a low margin, and it is sensitive to the lack of payment of large consumers such as ZAWA.[footnoteRef:36]  [36:  Remark: Compering the ZECO Tariff Schedule and the ZECO full delivered cost at consumers in Zanzibar Island is possible to see that ZECO is operating either with a narrow value added or no-added value at all. This situation becomes revenue losses when and when large consumers such as ZAWA are not paying their invoice (20% of ZECO demand).] 

1. Small Scale Renewable projects are starting to be competitive with the ZECO Tariff for Residential consumers and this situation could be urgently addressed for ZECO Senior Management. 
1. There is an existing framework “Promoting Energy Efficiency in Buildings in East Africa”, which is a project implemented by UN-Habitat in collaboration with UNEP and the five East African countries (Kenya, Uganda, Rwanda, Burundi and Tanzania, including Zanzibar). In 2013 this framework produced the “DRAFT RULES FOR ENERGY EFFICIENCY IN BUILDINGS”[footnoteRef:37] including proposed rules for Zanzibar. These rules are quite promising and could open new energy efficiency opportunities in Zanzibar. [37:  Reference [11]] 

[bookmark: _Toc479052771][bookmark: _Toc491673971]Summary on RE & EE Market options
1. This item is summarizing the previous descripted Lessons Learned, Best Practices and Market Appraisal on RE &EE technologies and its applicability and adaptability to the Case of Zanzibar.
1. The EU RE and EE Team reviewed in items 3.1; and 3.2 those existing RE and EE Best Practices and Lessons Learned from the previous country case studies which shown that final goal could always be regulated requirements for all stakeholders, including strategies, action plans and firm goals for saving energy use of Renewable Energy and Energy Efficiency. Then, successful RE & EE technologies programmes include:
· A unique RE & EE strategy, including specific goals, is typically adopted describing in detail terms and conditions, action plans and firm goals for RE & EE Technologies;
· A unique co-ordination/central entity in charge of the RE and EE projects is typically adopted. “One-stop-shop” which has sufficient capacity and trained staff, and it is in charge of project management issues from early development to launching operation of the RE and EE projects. It is usually concentrating contact with donors, developers, and other government organization, enhancing Transparency and Government Commitment;
· A dedicated Fund for RE and EE is created and funded initially by the Government, typically with donors assistance. In almost all the reviewed Case Studies shown that International donors, such as KfW/GIZ, UNEP, and WB Group among others have initiated the Financial Facility with the association of commercial bank networks in the countries. In the case of Thailand, the Government had an initial intervention but later the private sector started to be fully responsible;
· A variety of Short, Middle, and Long Term Financial Instruments utilized. Different financial instruments and grants have been used for reducing financial cost in the first year, and incentivizing technical performance reducing interest rate of loans in middle and long term;
· A Monitoring Framework. Usually, the case studies shown the existence of a monitoring and verification framework related to accomplishment standards, and a regime of penalties; and
· A set of communication tools and channels with all the stakeholders to enhance engagement and coordination among internal and external stakeholders. 
1. From the Market Appraisal document, item 3.3, it is possible to affirm that:
· RE & EE technologies such as wind, solar and energy efficiency have been reducing price and today, they are competitive in Zanzibar if a competitive procurement process (CPP) is considered.
· The international RE and EE market trends are showing that going for a RE and EE competitive procurement process international tender is the best way to get the cheapest electricity purchase prices generated by RE and EE projects.
· A recent RE and EE competitive procurement process international tender in Zambia (June 2016) shown quite competitive paces for PV Solar projects at US$ct6.02/kWh.
· In addition, competitive procurement process tenders (CPP) are frameworks that enhance procurement transparency and competition.  

[bookmark: _Toc491673972]Lot 1 output influencing Lot 2 actions
1. This section presents “Lot 1 output influencing Lot 2 actions”, including an update on the recent developments affecting Lot 2.
1. The European Union RE&EE Programme Lots
1. Lot 0: Erection of 5 masts measuring wind and solar radiation. 3 masts on Unguja and 2 Masts on Pemba. Masts were inaugurated January 2016.
Data are transmitted from masts to Department of Minerals and Energy and to the Lot 1 Consultant, Intec-Gopa.
1. Lot 1: Wind map and solar energy report for the Archipelago.
Detailed design of wind parks, design of a solar farm, design of solar home systems.
Feasibility study for wind and solar farms.
Lot 2: Enabling environment.
[bookmark: _Toc479052772][bookmark: _Toc491673973]Current status of Lot 1
1. KenTec Denmark ApS has evaluated the five masts installations (3 in Unguja and 2 in Pemba), in respect of calibration of solar and wind measurement equipment, to evaluate whether the equipment is properly installed for it to fulfil its purpose, and to establish the costs of bringing the masts and the equipment to operational standards as anticipated. 
1. The measurement campaign runs from August 2015 until today. KenTec has received and evaluated data from start until November 2016. However, from the site visits, the instruments working at data-end (Nov. 16) appears to be working also at March 2017.
1. Examining the stations, it is KenTec presumption the destruction of instruments is due to lightning strokes. This is further supported by missing grounding cables at the stations, mostly affected by damages. The function of the grounding cable is to bring ground potential to the lightning arrestor on top of the mast. Thus missing, the highest placed instruments are in severe risk of destruction.
1. Except the station at Bambi, that was never active due to fatal vandalism, all stations hold as minimum two anemometers intact for measurements, meaning that a full period of measurements are obtainable from each mast.
1. The fact that a relative long period of good recordings from all instruments exists; it is our anticipation that it is possible to repair the bad or missing data through an inter-mast correlation of instruments. Alternatively, in periods where no data exists from one mast, correlations from next masts - or if not existing - from NASA-recorded data can be established.
1. In other words, a full period of measurements for all the instruments at each mast could be obtainable, -though introducing a defined uncertainty.
1. Consequently, the measured data can form basis for a Pre-feasibility study, at initial stage bankable level.
1. To prepare a full bankable feasibility study, more than two years of measurements will generally be required.
1. Further details related to the final report from KenTech are found in Reference[footnoteRef:38]. [38:  Reference [1]] 

1. Vis-à-vis this situation, recently the RGoZ, the EUD and the contractor Lot 1 agreed to extend the Lot 1 original contract for 15 months, until September 2018, where the contractor Lot 1 would be responsible for deploying standardised refurbished and new measuring masts and instruments to allow completing the original underperformed contract from Lot 0 obligations and finally generated a full wind and solar mapping requirements, with identification of pre-feasibility projects sites.
1. Then, some of the draft outputs from Lot 1 linked to grid integration and absorption capacity, would be ready by end of July 2017 and presented in workshops in August 2017. Lot 1 delivered its draft grid integration report on 14 August 2017, a summary of its findings is provided in Annex L.
1. The RGoZ decided to wait until the grid integration and absorption capacity report output be available from Lot 1 contractor, and then proceed with further decisions.[footnoteRef:39] At the same time Lot 2 Contractor will develop any potential legal tools and frameworks to support the RGoZ in that regard. [39:  Lot 1 delivered its draft grid integration report on 14 August 2017, a summary of its findings is provided in Annex L.] 

[bookmark: _Toc479052773][bookmark: _Toc491673974]Permanent working group including Lot 1 and Lot 2 teams established
1. A permanent working group has been established, to coordinate project scope of work and deliverables. The coordination committee was suggested by the donors and includes representatives of Lot 1, Lot 2 and SIDA II project.
1. The request from donors were based on the overlapping from Lot 2 and SIDA II programmes had on Energy Efficiency. In addition, another overlapping has been solved.
[bookmark: _Toc479052774][bookmark: _Toc491673975]Workshop on Lot 1 results
1. An initial workshop on “Grid Impact Training” has been provided by Lot1 on 6 and 7 September 2016. 
1. They provided recommendation for facilities not larger than 8 MW due to the Electricity Transmission Constraints from the ZECO Grid. They analysed static behaviour of the network and they failed to indicate fast transient (dynamic behaviour of the network) issues, then the Renewable Energy Grid Integration Assessment was not fully developed in that initial workshop.
1. Lot 1 delivered its draft grid integration report on 14 August 2017, a summary of its findings is provided in Annex L.
[bookmark: _Toc479052775][bookmark: _Toc491673976]Review of studies from Lot 1
1. No Lot1 final studies have been delivered to Lot 2 at this point. As it was mentioned by end of July 2017 a grid integration report will be available. Lot 1 just delivered its draft grid integration report on 14 August 2017, a summary of its findings is provided in Annex L.
[bookmark: _Toc479052776][bookmark: _Toc491673977]Gaps to be covered under Lot 2 are defined
1. At the end of July 207, it will be available the draft report on the grid integration assessment and maximum renewable energy capacity absorption of the ZECO network. The results will be presented in a workshop in August 2017. Then at that time it will possible to identify gaps to be covered under Lot 2 programme.
[bookmark: _Toc479052777][bookmark: _Toc491673978]Brief on quality and implementability of Lot 1 outcomes
1. No feasibility studies are available for any large RE project, because Lot 1 has not produced any one of its deliverables; in the next months to come some data from the corrected a readjusted wind and solar meters will be available. 
[bookmark: _Toc479052778][bookmark: _Toc491673979]Need for infrastructure investments if large scale implementation of RE
1. The current information said that just 8 MW units maybe allowed to connect in selected sites at the ZECO network. By the end of July 2017, the draft grid integration report from Lot 1 will be available, indicating the ZECO Transmission Network constraints to absorb new capacity from renewable energy projects.[footnoteRef:40]  [40:  Lot 1 delivered its draft grid integration report on 14 August 2017, a summary of its findings is provided in Annex L.] 

1. ZECO seems to have Development Partners Commitment to help in financing Transmission Network. Further information in Annex I.
1. “Usually project developers will just choose the site with the least levelised cost and best wind speeds, but in reality, those aren’t the best sites,” Deshmukh[footnoteRef:41] said. “Often you want development closer to transmission infrastructure or to cities so you don’t have to assume the risk involved in developing transmission infrastructure over long distances, let alone transmitting electricity across those distances. It’s difficult to quantify those costs. Our tool enables stakeholders to bring all these criteria into their decision-making and helps them prioritize areas for development and preplanning of transmission.” [41:  Reference [12]] 

[bookmark: _Toc491673980]Lot 2 next steps vis-à-vis the new schedule of Lot 1 
1. As indicated above, all this original project schedule would be affected by Lot 1 outputs delays which are outside Lot2 contactor control. 
1. Recently the RGoZ, the EUD and the contractor Lot 1 agreed to extend the Lot 1 original contract for 15 months, until September 2018, where the contractor Lot 1 would be responsible for deploying standardised refurbished and new measuring masts and instruments to allow completing the original underperformed contract from Lot 0 obligations and finally generated a full wind and solar mapping requirements, with identification of pre-feasibility projects sites.
1. Then, some of the draft outputs from Lot 1 linked to grid integration and absorption capacity, would be ready by end of July 2017 and presented in workshops in August 2017.
1. The RGoZ decided to wait until the grid integration and absorption capacity report output be available from Lot 1 contractor, and then proceed with further decisions.[footnoteRef:42] At the same time Lot 2 Contractor will develop any potential legal tool and framework to support the RGoZ in that regard. [42:  Lot 1 delivered its draft grid integration report on 14 August 2017, a summary of its findings is provided in Annex L.] 

1. 

[bookmark: _Toc491673981]Cost-benefit analysis and Multi-criteria decision matrix for RE & EE technologies
[bookmark: _Toc479052780][bookmark: _Toc491673982]Projection of on-grid demand and scenarios
1. A key starting point for a new Projection of on-grid demand and scenarios is the existing final version ZECO Electricity Master Plan (ZECO EMP) which was made with the assistance of NORAD and its consultant Multiconsult in October 2014[footnoteRef:43] which was overarching policy and economic framework of Zanzibar (including Vision 2020 and MKUZA II), this forecast was based on last data from December 2013 when 43% of the population had access to electricity, and was included that direct energy access (connections) target achieved 53% by 2020 and 95% by 2030  within this ZECO EMP. Specifically, to achieve these targets, the consultant Multiconsult assumed an approximate doubling of the population with an increasing number of rural consumers.  In this forecast population growth, economic growth and increased access drove demand, which was projected to increase from 53 MW (peak) by 2014 to 116 MW by 2030, as illustrated in the Figure 2.  [43:  Reference [13]] 

[image: ]
1. Figure 2 - ZECO Electricity Master Plan (NORAD) in October 2014
1. Related to the new infrastructure projects and developments that are requesting power demand and were not included in the EMP forecast before, the DoEM expressed concern about the increasing demand on 40 MW by 2020, since this can overload the 100 MW undersea cable in Unguja. A brief detail is included below[footnoteRef:44]: [44:  New data from ZECO has included the last requests of increasing demand by 2020.] 

Fumba I housing project 		3MW
Fumba II housing project		5MW
Mtoni Park			5MW
Penni Royal			10MW
Zanzibar Port (Extension)		5 MW
Stone Town Dev (Malls, hotels)	3/5MW
ZSSF housing project Mbweni	2MW
[bookmark: OLE_LINK1]NGA’AMBO TUITAKAYO		3 MW
Zanzibar airport Expansion	2MW
1. New data from ZECO is indicating the following expected increasing of demand by 2020 in the Table 5 below:
1. [image: ]
1. Table 5: New Load entering period 2017-2020
1. Source: ZECO Distribution Department 
1. Then the expected entering peak load by 2020 is around 47.58 MW.
1. This potential demand figure is not considering either the potential deployment of PV Solar pumps by ZAWA in 2018 (JICA/South Korea/India Development Assistance), or potential projects to be developed on the framework of the SIDA II project (5MW PV Solar near the Airport) or the EU REEE programme (24MW PV Solar/Wind in different places in Unguja and 8 MW in Pemba)[footnoteRef:45]. Any energy efficiency and energy management measure to relocate the peak demand have been unconsidered as well. Later in Section 5.3 proposed scenarios and trends are evaluated (5-10 years and 2030). [45:  Lot 1 delivered its draft grid integration report on 14 August 2017, a summary of its findings is provided in Annex L.] 

1. From ZECO it was provided the peak demand for the period 2016-2017 (measured on 3rd January 2017) as indicated in the Table 6 below:
1. [image: ]
1. Table 6: Peak demand for the period 2016-2017 (measured on 3rd January 2017).
1. Then, computing these assumptions, it is possible to project an increase in the power demand from 53 MW (peak) by 2014 through 65 MW (peak) in 2017 to 190 MW by 2030, as illustrated below in the Figure 5 “New Demand Forecast built on ZECO EMP and ZECO Demand Assumptions for 2020”. 
1. [image: ] 
1. Figure 3 “New Demand Forecast built on ZECO EMP and ZECO Demand Assumptions for 2020”.
1. In the original ZECO EMP from end 2014, the forecast is foreseen that Electricity use would increase from 253 GWh by 2014 to 695 GWh by 2030 as depicted in Figure 4.
[image: ]
1. Figure 5 – Year by year total demand forecast for 2014-2030 by geographical node
1. This same evaluation is made considering the new Demand Scenario from DoEM/ZECO by year 2020, assuming that the new expected loads are operating with a factor of utilization at 65%. Then, it is possible to project an increase in the energy demand from 253 GWh by 2014 through 374.4 GWh[footnoteRef:46] to 1,090 GWh by 2030, as illustrated below in the Figure 5 “New MWh Forecast built on ZECO EMP and ZECO Demand Assumptions for 2020”.  [46:  Source: ZECO Commercial Department data for period July 2016/June 2017] 

1. [image: ] 
1. Figure 5 “New MWh Forecast built on ZECO EMP and ZECO Demand Assumptions for 2020”
1. If the Factor of Utilization (FU) is evaluated:
1. [image: ]
1. Main observations on the impact of the new demand assumptions:
· The expected addition of new load is contributing to the peak power in almost 48 MW by 2020 without including energy efficiency measures or energy management measures is degrading the FU of Zanzibar in the middle and long run, allowing higher losses of energy and mismanagement. 
· There is a clear indication that ZECO is achieving the existing 100MW undersea cable maximum capacity by 2019; and then ZECO will be obliged in operating the old 45MW undersea cable, this is creating a need of readiness in new operational rules including operating the two undersea cables separately, open the ZECO network, and additional investments in a new substation to avoid overload the smaller undersea cable during peak power operational hours, and 
· [bookmark: _Toc479052781]There is a clear indication that the RGoZ would implement mandatory measures on the application of energy efficiency and energy management measures in all economic sector utilizing electricity in Zanzibar in peak hours.


[bookmark: _Toc491673983]Projection of off-grid projects
1. A key starting point for a new Projection of off-grid demand and scenarios is evaluating the ZECO EMP prepared by NORAD. One of its assumptions is using off-grid supply to complete the 15% of annual new residential connections (total 37,000 new off-grid connections) are replaced by Solar Home Systems (SHS).
1. Similar scenario is considered in the existing draft forecast of off-grid application for Zanzibar developed by the AfDB Consultants. 
1. Then, the existing draft forecast of off-grid application developed by the AfDB Consultants which has made in May 2017 is shown below in Figure 6 “Reducing the Connection Gap through Off-Grid Systems”:
[image: ]
1. Figure 6 “Reducing the Connection Gap through Off-Grid Systems” by AfDB
1. For producing the requested demand forecast for off-grid applications it is possible based our assumptions on the exiting off-grid forecast in Zanzibar, the figures are so ambitious that all the potential existing projects today are included (Hotels operating off-grid and recent 42 projects established by UNIDO).
1. Below this off-grid forecast is presented covering the period 2018-2030:
[image: ]
1. Then the expectation of AfDB is connecting around 96,000 in Zanzibar for achieving more than 95% energy access by 2030.
[bookmark: _Toc479052782]

[bookmark: _Toc491673984]Proposed scenarios and trends (5-10 years and 2030)
1. Proposed scenarios are based on proposed assumptions related to foreseen supply and demand expectations in Zanzibar.
1. As additional measure of the energy management, it is necessary considering the relocation of the ZAWA peak power from TANESCO peak hours schedule; new ZAWA solar pumps to be installed. Energy efficiency devices to be installed in Hotels and entertainment places in Zanzibar. Offsetting ZAWA consumption which represents 20% of the current peak demand. Below the proposed scenarios:
· Energy Scenario 0 – 2014 ZECO Electricity Master Plan.
· Energy Scenario 1 - Business-As-Usual Scenario: Based on the previous on-grid demand forecast, which includes the ZECO new expected demand (48MW). It could be considered as a “Business-As-Usual” scenario or Baseline.
· Energy Scenario 2 - Some EE and no RE projects: By year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 5% the power consumed. ZAWA reduces power consumption equivalent to 10% the ZECO power demand. No projects in RE are developed.
· Energy Scenario 3 - Some EE and Some RE projects: By year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 5% the power consumed. ZAWA reduces power consumption equivalent to 10% the power demand. 12MW RE projects are developed.
· Energy Scenario 4 - More EE and no RE projects: By year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 10% the power consumed. ZAWA reduces power consumption equivalent to 20% the ZECO power demand. No projects in RE are developed.
· Energy Scenario 5 - More EE and some RE projects: By year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 10% the power consumed. ZAWA reduces power consumption equivalent to 20% the ZECO power demand. 12MW RE projects are developed.
· Energy Scenario 6 - More EE and more RE projects: By year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 10% the power consumed. ZAWA reduces power consumption equivalent to 20% the ZECO power demand. 24 MW RE projects are developed.
1. The Table 7 presented below summarises these proposed scenarios and trends and their assumptions.
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1. Table 7 -  Proposed scenarios and trends and their assumptions
Below the charts of each scenario are shown:


[bookmark: _Toc491673985]Scenario 1 - Business-As-Usual/Baseline:
1. This scenario is not considering either the potential deployment of PV Solar pumps by ZAWA in 2018 (JICA/South Korea/India Development Assistance), or potential projects to be developed on the framework of the SIDA II project (5MW PV Solar near the Airport) or the EU REEE programme (24MW PV Solar/Wind in different places in Unguja and 8 MW in Pemba). Any energy efficiency and energy management measure to relocate the peak demand have been unconsidered as well. This analysis is including the inclusion of new demand for 48 MW by 2020 (ZECO).
1. The Figure 7 “Energy Scenario - Business as Usual” below is showing that maximum capacity of the 100-MW undersea cable is achieved by 2019.
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1. Figure 7 “Energy Scenario - Business as Usual”
[bookmark: _Toc491673986]Scenario 2 – Some EE and no RE projects
1. This scenario is considering that by year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 5% the power consumed. ZAWA reduces power consumption equivalent to 10% the ZECO power demand. No projects in RE are developed.
1. The Figure 8 “Energy Scenario – Some EE and no RE” below is showing that maximum capacity of the 100MW undersea cable is achieved by 2020.
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1. Figure 8 “Energy Scenario – Some EE and no RE”
[bookmark: _Toc491673987]Scenario 3 – Some EE and Some RE projects
1. This scenario is considering that by year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 5% the power consumed. ZAWA reduces power consumption equivalent to 10% the power demand. 12MW RE projects are developed.
1. The Figure 9 “Energy Scenario - Some EE and Some RE projects” below is showing that maximum capacity of the 100MW undersea cable is achieved by 2022.
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1. Figure 9 “Energy Scenario - Some EE and Some RE projects”
[bookmark: _Toc491673988]Scenario 4 – More EE and no RE projects
1. This scenario is considering that by year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 10% the power consumed. ZAWA reduces power consumption equivalent to 20% the ZECO power demand. 
1. The Figure 10 “Energy Scenario - More EE and no RE projects” below is that maximum capacity of the 100MW undersea cable is achieved by 2023.
1. [image: ]
1. Figure 10 “Energy Scenario - More EE and no RE projects”
[bookmark: _Toc491673989]Scenario 5 – More EE and some RE projects
1. This scenario is considering that by year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 10% the power consumed. ZAWA reduces power consumption equivalent to 20% the ZECO power demand. 12MW RE projects are developed.
1. The Figure 11 “Energy Scenario - More EE and some RE projects” below is that maximum capacity of the 100MW undersea cable is achieved by 2026.
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1. Figure 11 “Energy Scenario - More EE and some RE projects”
[bookmark: _Toc491673990]Scenario 6 – More EE and more RE projects
1. This scenario is considering that by year 2020, on the previous baseline, Energy Efficiency and action plans arrive to reduce 10% the power consumed. ZAWA reduces power consumption equivalent to 20% the ZECO power demand. 24 MW RE projects are developed.
1. The Figure 12 “Energy Scenario - More EE and more RE projects” below is that maximum capacity of the 100MW undersea cable will be achieved after 2029.
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1. Figure 12 “Energy Scenario - More EE and more RE projects”

[bookmark: _Toc491673991]Brief summary on the impacts of proposed scenarios and trends
1. The Table 7 below is summarizing the impacts of proposed scenarios and trends.
1. [image: ]
1. Table 7 “Impacts of Proposed Scenarios and Trends”
1. The following Figure 13 is showing all the energy scenarios.
1. [image: ]
1. Figure 13 – Proposed scenarios and trends
1. The Table and Figure above allows inferring that:
· Zanzibar should not continue with the “Business-as-usual” Energy Scenario; because the probabilities the 100MW undersea cable becomes overloaded are extremely high and this situation could be achieved as early as year 2019. Then, it is urgently that ZECO be ready to operate the old 45MW undersea cable, and the RGoZ implement EE and RE projects. 
· The impacts of the Energy Scenarios both “Some EE and Some RE projects”, and “More EE and no RE projects” are almost equivalent, delaying the 100MW undersea cable over loaded by year 2022/2023.
· If the Energy Scenario “More EE and more RE projects” are achieved, then the delay to overload the 100MW undersea cable would be postponed by year 2029.
[bookmark: _Toc479052783]Remark: More Energy Efficiency measures/projects mean that EE in the general demand results in 10% energy saving; ZAWA is fully offsetting is peak demand in peak hours.

[bookmark: _Toc491673992]Market assessment for EE measures
[bookmark: _Toc479052784][bookmark: _Toc491673993]Introduction
1. Energy efficiency is the cleanest, cheapest energy resource that any region or country have (this statement is valid world-wide[footnoteRef:47] [footnoteRef:48]).  [47: Reference [14]]  [48: Reference [15] ] 

1. In the case of Zanzibar, efficiency could significantly help ZECO to lower its current TANESCO bill, reduces mainland energy dependence, and creates jobs in Zanzibar. 
1. To help bring the benefits of energy efficiency to Zanzibar, the RGoZ, ZECO and other Government Organizations such as Zanzibar Bureau of Standards (ZBS) would pursue an aggressive strategy to save more energy through efficiency programs, such as incentives to upgrade buildings, lighting, heating and cooling systems so that customers can meet their power needs with less electricity. Promoting energy efficiency for the many benefits it offers, making the business case for efficiency to the Zanzibar Community, and working with the RGoZ, ZECO and/or donors to create financial models that remove disincentives and provide incentives that encourage customers to save energy. In addition, growing use of appliances and consumer electronics is a source of rising household energy consumption, particularly networked devices that provide such end-uses as entertainment and communication (e.g. radio, TV, mobile phones, personal computers, among others). This is one of the reasons for introducing labelling and performance standards on the appliances and consumer electronics coming from abroad Zanzibar.
[bookmark: _Toc479052785][bookmark: _Toc491673994]Energy Balance in Zanzibar
1. In 2010, the Zanzibar energy balance estimation[footnoteRef:49] indicated that the building sector that dominates it, at 68%, primarily based on the use of biomass fuels, followed by transport at 17%. The industry estimate requires further development to improve its robustness. As it shown in the Figure 14 below: [49: Reference [16] ] 

[image: ]
1. Figure 14 Indicative Energy Balance in Zanzibar - 2010
1. Globally[footnoteRef:50], the buildings sector is a large energy-consuming sector, accounting for more than 30% of global total final energy consumption (TFC) [footnoteRef:51]. At the subsector level, residential buildings account for three-quarters of buildings sector energy use and non-residential[footnoteRef:52] buildings for one-quarter. The Figure 15 below shows the global buildings energy use by subsector, 2002-12: [50: Reference [17]]  [51:  Remark: Today, SIDA II project and the DoEM are currently remaking and reorganizing the Zanzibar energy balance in Zanzibar. Because the quality of materials used for building purposes in Zanzibar, it is estimated that this figure would be twice higher for Zanzibar.]  [52:  Remark: Non-residential buildings refer to commercial and public services buildings with non-residential uses such as offices, hospitals, schools, public administration, mercantile and hospitality. Non-residential buildings exclude industrial buildings and residential buildings.] 
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1. Figure 15 The global buildings energy use by subsector, 2002-12
1. At the end-use level, the combination of space heating, space cooling and water heating are estimated to account for nearly 60% of global building energy consumption. The Figure 16 below shows the estimated global building energy use by end-use, 2002-12:
1. [image: ] 
1. Figure 16 Estimated global building energy use by end-use, 2002-12.
1. Then, because the relevance on energy efficiency matters from the building sector, this paper is focused on “Building energy use by end-use”[footnoteRef:53] best practices. [53:  Reference [17] ] 

[bookmark: _Toc479052786][bookmark: _Toc491673995]Building energy use by end-use
1. Building energy end-uses include space heating, space cooling, water heating, lighting, cooking and appliances (including large appliances and small appliances, such as refrigerators, washing machines, irons, and small information and communications equipment units). 
1. Historically, the largest end-uses globally are space heating, water heating and cooking; more recently, the appliances category is growing to become one of the largest end-uses as is shown in the previous picture. The picture below shows further details on the estimated global building energy use, by building type and by end-use, 2002-12:
1. [image: ]
1. Notes: Electricity end-uses (including space cooling, lighting and appliance energy use) appear as a small portion of building energy use when normalised by global final energy. However, when compared in primary energy or purchased energy, the electricity end-uses are a larger portion of the global building energy use. Space heating, water heating and cooking energy use are a larger portion of the global final energy due to being primarily gas or biomass energy.
[bookmark: _Toc479052787][bookmark: _Toc491673996]Energy efficiency by building component
1. Improvements in the energy efficiency of building components enable designers and consumers to invest more easily in building energy efficiency. With government and industry support, such improvements are being achieved within each of the building component types, as shown below.
1. Building envelope: The building envelope determines, to a large extent, the overall efficiency of a building over its entire lifespan. High efficiency building envelope measures are often core elements of energy efficiency programmes for new buildings and of deep energy retrofit programmes for existing buildings. Upgrading the envelopes of existing buildings is a major undertaking that is infrequently pursued. Some building envelope measures (e.g. attic insulation, air sealing and window films) are low-cost investments that can be carried out at any stage of the building lifecycle. Other building envelope measures (e.g. wall insulation, foundation insulation or installation of new windows) are more likely to be carried out only when the component is due for replacement (i.e. not earlier, as purely an energy saving activity). In many places, the costs of such components have been dropping, which boosts their uptake the development, adoption and enforcement of codes and standards (at local, national, or regional levels) are important for creating and sustaining energy efficiency markets. Often, these are used in combination with government-issued targets for improved energy efficiency, which are updated regularly to maintain momentum as progress is achieved (or to recalibrate targets that proved overly ambitious).
1. HVAC equipment: HVAC equipment often has a relatively short lifespan (10 to 20 years) compared to the building structure and building envelope (40 to 100+ years), and is generally easier to replace, retrofit or upgrade. With this regular turnover, significant energy savings potential can be achieved through equipment minimum energy performance standards (MEPS), which encourage building owners, occupants, or operators to pursue HVAC system energy-efficient upgrades on a more frequent basis.
1. Water heating equipment: Water heating equipment also has a short lifespan compared to the building structure and building envelope. It is typically replaced every 10 to 20 years, again allowing for substantial energy savings through MEPS to improve efficiency of equipment.
1. Energy meters: Accurate data on actual energy consumption is important on multiple levels: at the building level, it allows better consumer decision making; at the national or regional level, it supports strategic policy making or business planning. Smart meters are being deployed widely in many countries; however, the building sector will need to continue to evolve to enable energy efficiency investment decision makers to use meter data in more effective ways.
1. Lighting: Lighting systems in buildings are defined as comprising fixtures, controls and sensors – but do not include lamps and similar displaceable items (which are not viewed as part of the buildings market). Following a shift from incandescent bulbs to CFLs, future trends project a significantly increased market share for LED lighting, as retailers phase out both incandescent and CFL lighting. The shift may also involve the deployment of advanced fixtures, controls and sensors that are better adapted to these different lighting systems.
1. Appliances and other: As noted above, appliances represent a major part of the energy load in buildings but are not considered in this Section as an integral part of the building structure (rather as part of the plug load). The equipment and appliances used by building occupants have a high impact on overall energy consumption. For some items, such as refrigerators, the purchase price is based on the size and options of the appliance; however, the level of efficiency is not reflected in pricing (or is reflected with a lower weighting). As a result, consumers may pay more for technology that is less energy efficient, which means they pay more up front and more for the higher amount of energy consumed by the appliance throughout its lifespan. A similar trend can be seen in the prices of windows, light fixtures, cooking appliances, TVs, among others. Emerging information and communications technologies (ICTs) being deployed will support better energy management within buildings by enabling increased control of equipment (including HVAC and other building components) and other products.
[bookmark: _Toc479052788][bookmark: _Toc491673997]Policy drivers and emerging trends for building energy efficiency and best practices
1. At the most basic level, policy drivers – including economic instruments – have a strong influence on the markets for building energy efficiency investment. Effective policy options can range from building codes and appliance/product standards that stimulate technology innovation and create new markets, to financing tools (e.g. low interest rates for energy efficiency loans) that assist consumers or taxes by which governments recoup the return on their investment. Policy action can also create additional employment benefits. 
[bookmark: _Toc479052789][bookmark: _Toc491673998]Building codes and regulations
1. In many countries, the investment in establishing building codes and/or product standards becomes a significant driver of energy efficiency for decades. The non-residential building code status map, generated by the Building Codes Assistance Project (BCAP), the Figure 17 below shows that many countries have adopted some form of building codes and standards. 



1. Figure 17 Non-residential building code status
[image: ]
Source: BCAP (Building Codes Assistance Project) (2015), “Code Status: International Non-Residential”, Online Code Environment and Advocacy Network website, Washington, available at http://energycodesocean.org/code-status-international-non-residential (accessed June 2017).
1. The power of building targets can be seen in the European Union, where the Energy Performance of Buildings Directive (EPBD) was revised in 2010 with tougher requirements for buildings. Under the revisions, EU member states are required to ensure, by 2018, that all new buildings owned by public agencies will be nearly zero-energy buildings (ZEBs); the ZEB target will be extended to all new buildings by the end of 2020 (IEA, 2013b).
1. The International Code Council (ICC) and the American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) recently undertook to develop a new generation of building energy codes that, if adopted and enforced, would achieve 30% energy savings while also providing positive 30-year life-cycle cost savings to consumers. In a 30-year perspective, residential consumers achieve increased value for their buildings from these new energy codes, ranging from USD 2,000 to USD 9,000 for the 2009 International Energy Conservation Code (IECC) and from USD 5,500 to USD 33,000 for the 2012 IECC, across the eight climate zones in the United States (US DoE, 2012).
1. While the upfront investment cost is higher for each of the new, more stringent building energy codes, the payback is attractive in that the investment significantly drives down lifetime energy use and associated costs.
1. Recent improvements in building energy codes extend a longer-term trend. The average energy impact of code-compliant buildings indexed to 1975, when the initial building energy codes were created during the energy crisis, shows steady progress towards greater efficiency. In fact, action in the building code arena means that residential buildings that are code-compliant in 2015 are 43% more energy efficient than comparable code-compliant buildings from 1975 through to the mid-1980s. For non-residential buildings, the figure below shows efficiency gain is 45%. 
1. Targeted policy actions have led to similar trends in countries throughout Europe. Germany, for example, shows a long-term trend of increased regulation and increased technical potential from technology R&D leading to reduced space heating energy use in building codes by 75% since 1975. In addition to code-compliant buildings being significantly more energy efficient, the “best-in-class” residential building line has continually improved ahead of the building standards (Figure 18). While this finding is limited to space heating (i.e. not total building energy use), it represents significant improvement in the largest energy end-use in many existing residential buildings.
1. Figure 18 - The impact of codes on heating energy demand and total building energy demand (Indexed to 1975)
[image: ]
Source: Mendon, V., R. Lucas and S. Goel (2013), Cost-Effectiveness Analysis of the 2009 and 2012 IECC Residential Provisions – Technical Support Document, report prepared for the US DoE, Pacific Northwest National Laboratory, Richland,  www.energycodes.gov/sites/default/files/documents/State_CostEffectiveness_TSD_Final.pdf (accessed 3 July 2015); US DoEM (2008), Energy Efficiency Trends in Residential and Commercial Buildings, U.S. Department of Energy, Washington, http://apps1.eere.energy.gov/buildings/publications/pdfs/corporate/bt_stateindustry.pdf (accessed 3 July 2015); Fraunhofer Institute for Building Physics (2014), What Makes an Efficiency House Plus?, Federal Ministry for the Environment, Nature Conservation, Building and Nuclear Safety (BMUB), Berlin, www.ibp.fraunhofer.de/content/dam/ibp/en/documents/Areas-of-Expertise/heat-technology/2014-08_Broschuere_Wege-zum-Effizienzhaus-Plus_engl.pdf (accessed 17 August 2015).
[bookmark: _Toc479052790][bookmark: _Toc491673999]Policy innovation for building energy efficiency
1. Governments at various levels (national, state, or local) in many countries are implementing policies to support a range of strategic codes and standards in the buildings sector that enable greater energy efficiency. All the following examples deliver some degree of improved efficiency when applied in isolation; many have a much higher impact when applied in combination.
1. Stipulated funding sources: For instance, in the United States, the American Recovery and Reinvestment Act of 2009 (ARRA) introduced a national level approach to boost adoption of the 2009 IECC (or equivalent) building energy codes. The US DoEM tied distribution of funding to states and local government agencies to their demonstrated intent to adopt and enforce the standards in support of national goals.
1. Density approval for efficiency improvement: Some jurisdictions have begun to link building approval processes to energy efficiency goals: developers that want to increase the density of buildings must meet the requirement to increase energy efficiency or green building standards.
1. Fast-track approval for efficiency improvement: In another approach to linking approval processes and energy efficiency goals, some jurisdictions will accelerate the paperwork process for developers that meet the requirement to increase energy efficiency or green building standards.
1. Building operational energy disclosure: In a move that both rewards participants and puts pressure on non-participants, some jurisdictions are launching programmes that require building operators to disclose the energy consumption of their assets. In European Union, for example, the Energy Performance Buildings Directive (EPBD) requires that public buildings display energy performance certificates that show actual energy use. This approach aims to increase both energy efficiency and information sharing about how goals can be achieved.
1. Building retrofit regulations: Current building energy codes often apply only to new construction and/or major retrofits. In recognition of the large amount of energy used by existing buildings, a recent trend focuses on opportunities to stimulate more activity in retrofits. In some cases, the sale or purchase of existing buildings triggers the new requirements. This is currently most commonly done through an energy performance certificate, which rates the current level of efficiency and requires either the seller or the buyer to commit to improving the ranking before the transaction is approved. Some jurisdictions have tried to develop enforceable code language for this approach, like existing building codes; such regulations are difficult to apply, but very important given the highly inefficient nature of the existing building stock.
1. Increased diagnostics/performance testing: Many of the newer building codes and standards require increased testing of buildings, stipulating that the testing must be carried out by third-party inspectors and/or local code inspectors.
1. Beyond code/standards guidelines: Guidelines that seek to achieve energy efficiency beyond what is stipulated in base code are increasingly common. They enable jurisdictions to write locally relevant regulations that aim to exceed the minimum requirements set out in base code. Often, this is carried out through energy efficiency programmes or financing mechanisms that adopt the language of the code or programme requirements. In Denmark, multiple future versions of regulations are developed and made publicly available; this helps the supply chain adopt increased energy efficiency and lead the market into "beyond base code" requirements in advance of more stringent requirements being legislated.
[bookmark: _Toc479052791][bookmark: _Toc491674000]Our proposal for applying energy efficiency best practices in Zanzibar 
1. To achieve expressive results in the energy efficiency area, it is necessary to develop and introduce best international best practices in building codes and appliance standards for Zanzibar focused on:
· Standards on Construction and Thermal Insulation Materials
· Standards on Domestic Appliances, Renewable and Domestic Energy Sources, Solar Heat collectors and HVCA equipment
· Standards on lighting systems and lighting distribution systems
· Standards on mobility and information technology promotion in those communities
· Standards on the financial sector, related to enable the financial needs on the planning, development and construction of urban and rural buildings
· Guidelines to facilitate the creation of Community’s Associations of urban and rural communities
· Water Management standards, use of drinking water network, water table and rain-water-collection sources
· Waste management standards, waste separation at the source and community commitment.
1. The application of these Standards and Best Practices would increase the total cost of the Zanzibar buildings in the range of 0- 5% at its Design/Build phase; however, the total cost would be reduced in the range of 25-35% at its Operation/Renovation/Demolition phase.[footnoteRef:54] [54:  Reference [18] ] 

[bookmark: _Toc491674001]Energy Efficiency detailed action plans with priorities on our 5 key Areas
1. Energy Efficiency projects will focus on the 5 key priority areas identified previously:
· Improved cooking stoves; 
· Building Codes; 
· Replace electrical water heaters with Solar water heaters; 
· Labelling Electric Appliances; and 
· Inefficient engines

1. Remark: In item 5.4.2 “Energy Balance in Zanzibar” [footnoteRef:55] was indicated that the residential sector was the largest energy consumers at 68%, and primarily based on the use of biomass fuels, followed by transport at 17%.  [55:  Reference [16]] 

1. Those 5 key Areas are proposed to be breakdown in various activities such as:
1.  Starting for redesigning the scope of work of the 5 key EE Areas, focused on Improved cooking stoves; Building Codes; Replace electrical water heaters with Solar water heaters; Labelling Electric Appliances; and Reduction of Inefficient Engines in transportation
· Adopting cooking-stoves standards and monitoring/auditing/enforcement tools with ZBS and DoForestry
· Adopting EU Building Codes and monitoring/auditing/enforcement tools with ZBS and DoCU/UNESCO
· Forbidden electrical water heaters, replacement with Solar water heaters; monitoring/auditing/enforcement tools with ZBS, ZECO, DoCU/UNESCO 
· Adopting EU Labelling System for Electrical appliances and monitoring/auditing/enforcement tools with ZBS and ZECO/DoEM
· Adopting EU Emission Control Standards for inefficient engines using in transportation; and monitoring/auditing/enforcement Tools with ZBS, DoEM and DoTransport
1. The 5 Key Areas are main priority in the Action Plan, as it is shown in the following Table 8 “Short-term action plan for the 5-energy efficiency areas”:
[image: ]
1. Table 8 – Short-term action plan for the 5 energy efficiency areas 
1. Remark: The EE 5 action plan is developed in further details on Section 7.
[bookmark: _Toc479052792][bookmark: _Toc491674002]Source of Building Codes and Appliance Standards International samples
1. Below it is shown briefly some on-line resources’ list on international building codes and appliance standards which could be tailored to the Zanzibar environment:
1. Free Online Building Codes are possible to find out in the following links: https://www.archtoolbox.com/representation/specifications/free-online-building-codes.html
http://energy.gov/eere/buildings/building-energy-codes-program
1. Free only Appliance Standards are possible to find out in the following links: 
http://aceee.org/topics/appliance-standards
http://clasp.ngo/en/Resources/Resources/StandardsLabelsGuidebook
1. For monitoring and compliance purposes, it is advised that ZBS, ZECO and the DoEM got active roles on these processes.
1. 

[bookmark: _Toc479052793][bookmark: _Toc491674003]Models of calculation on levelised cost of generation of the various RE technologies
1. In electrical power generation, the distinct ways of generating electricity incur significantly different costs. Calculations of these costs at the point of connection to a load or to the electricity grid can be made. The cost is typically given per kilowatt-hour or megawatt-hour. It includes the initial capital, discount rate, as well as the costs of continuous operation, fuel, and maintenance. This type of calculation assists policy makers, researchers and others to guide discussions and decision making.
1. The levelised cost of electricity (LCOE) is a measure of a power source which attempts to compare different methods of electricity generation on a consistent basis. It is an economic assessment of the average total cost to build and operate a power-generating asset over its lifetime divided by the total energy output of the asset over that lifetime. The LCOE can also be regarded as the minimum cost at which electricity must be sold to break-even over the lifetime of the project.
1. The levelised cost of electricity (LCOE), also known as Levelised Energy Cost (LEC), is the net present value of the unit-cost of electricity over the lifetime of a generating asset. It is often taken as a proxy for the average price that the generating asset must receive in a market to break even over its lifetime. It is a first-order economic assessment of the cost competitiveness of an electricity-generating system that incorporates all costs over its lifetime: initial investment, operations and maintenance, cost of fuel, cost of capital.
1. The levelized cost is that value for which an equal-valued fixed revenue delivered over the life of the asset's generating profile would cause the project to break even. This can be roughly calculated as the net present value of all costs over the lifetime of the asset divided by the total electrical energy output of the asset. [4]
1. The levelised cost of electricity (LCOE) is given by the formulae:
1. [image: ]
1. Notes:
1. [image: ]
1. LC Some caution must be taken when using formulas for the levelised cost, as they often embody unseen assumptions, neglect effects like taxes, and may be specified in real or nominal levelised cost. For example, other versions of the above formula do not discount the electricity stream. [citation needed]
1. Typically, the LCOE is calculated over the design lifetime of a plant, which is usually 20 to 40 years, and given in the units of currency per kilowatt-hour or megawatt-day, for example US$/kWh or EUR/kWh or per megawatt-hour. However, care should be taken in comparing different LCOE studies and the sources of the information as the LCOE for a given energy source is highly dependent on the assumptions, financing terms and technological deployment analysed. [footnoteRef:56]In particular, assumption of capacity factor has significant impact on the calculation of LCOE. Thus, a key requirement for the analysis is a clear statement of the applicability of the analysis based on justified assumptions.[footnoteRef:57] [56:  Reference [19] ]  [57:  Idem] 

1. For instance, in November 2015, the investment bank Lazard headquartered in New York, published a study indicating an “Unsubsidised Levelised Cost of Electricity Comparison Chart” with the current electricity production costs of photovoltaics in the US compared to conventional power generators. The best large-scale photovoltaic power plants can produce electricity at 50 USD per MWh. The upper limit at 60 USD per MWh. In comparison, coal-fired plants are between 65 USD and $150 per MWh, nuclear power at 97 USD per MWh. Small photovoltaic power plants on roofs of houses are still at 184–300 USD per MWh, but which can do without electricity transport costs. Onshore wind turbines are 32–77 USD per MWh. One drawback is the intermittency of solar and wind power. The study suggests a solution in batteries as a storage, but these are still expensive so far. 
1. Furthermore, on December 15, 2016 Lazard Bank released version 10[footnoteRef:58] of their LCOE report, updating their findings as it shown in the Table 9 below. [58:  Reference [20]] 

1. Table 9 – “Unsubsidised Levelised Cost of Electricity Comparison Chart”, updated at December 15, 2016
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1. From this table, wind and solar which had historically been dismissed as too expensive and temporally variable, now, they are competitive. 
1. Furthermore, one key finding is that there are plentiful wind and solar resources in Zanzibar that are both low-impact and cost-effective.
1. The Table 10 makes the prices comparison on the current TANESCO T3 HV132kV paid by ZECO (Mainland price: 8.29 USct/kWh, and Mtoni Virtual price: 12.24USct/kWh) [footnoteRef:59]; and LCOE prices from different Technologies, and Renewable Energy and Energy Efficiency Competitive Procurement Process Tenders at December 2016. [59:  The “Mtoni Virtual Price” is explained in detail in Annex M, in the calculation is considered undersea cable losses (2%), capital cost and operation expenses. Further details visit Annex M.] 

1. [image: ]
1. Table 10 - Prices comparison, TANESCO, LCOE prices of different Technologies, and REEE Competitive Procurement Process, indicated in USct/kWh.
1. Table 10 could help to the RGoZ and/or ZECO and/or ZURA as reference guidance for negotiating purchasing prices and/or financing contracts from Renewable Energy developers and investors.
1. A LCOE Excel spreadsheet model for different technologies is provided separately. 
[bookmark: _Toc491674004]Environmental Impact of Electricity Sector, by Fuel Type
1. This item focuses on the environmental impacts of the activities involved in the supply and consumption of electricity. 
1. An increasing awareness of the operational challenges created by intermittent generation of electricity from renewable resources, such as wind and solar, has led to increased scrutiny of the international public policies that promote their growth and the regulatory system that maintains operation of a reliable and economically efficient power system.
1. [bookmark: _Toc479052794]The production and use of electricity are associated with significant environmental impacts, the most serious of which is arguably global warming. The environment is affected in many other ways by the generation, transmission and use of electric power, however, which are listed in Table 11.[footnoteRef:60]
 [60:  Regulation of the Power Sector, Ignacio J. Pérez-Arriaga Editor, 2013
] 

Table 11 - Environmental Impact of Electricity Sector, by Fuel Type

[image: ]
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[bookmark: _Toc491674005]Cost-benefit analysis for RE & EE technologies
1. Methodology[footnoteRef:61] [61:  Based on the Guide to Cost-Benefit Analysis of Investment Projects, Economic appraisal tool for Cohesion Policy 2014-2020, EU, December 2014 - Reference [21] ] 

1. Cost-Benefit Analysis (CBA) is an analytical tool for judging the economic advantages or disadvantages of an investment decision by assessing its costs and benefits to assess the welfare change attributable to it, including social and environmental impacts. The analytical framework of CBA refers to a list of underlying concepts which is as follows: 
1. Opportunity cost. The opportunity cost of a good or service is defined as the potential gain from the best alternative forgone, when a choice needs to be made between several mutually exclusive alternatives. The rationale of CBA lies in the observation that investment decisions taken based on profit motivations and price mechanisms lead, in some circumstances (e.g. market failures such as asymmetry of information, externalities, public goods, etc.), to socially undesirable outcomes. On the contrary, if input, output (including intangible ones) and external effects of an investment in renewable energy and/or energy efficiency project are valued at their social opportunity costs, the return calculated is a proper measure of the project’s contribution to social welfare, such as employment, education opportunities, and social development among others.
1. Long-term perspective. A long-term outlook is adopted, ranging from a minimum of duration of the renewable energy project to a maximum of 30 years. 
1. Hence the need to:
· Set a proper time horizon; 
· Forecast future costs and benefits (looking forward); 
· Adopt appropriate discount rates to calculate the present value of future costs and benefits; 
· Consider uncertainty by assessing the project’s risks. 
Traditionally, the main application is for project appraisal in the ex‑ante phase.
1. Calculation of economic performance indicators expressed in monetary terms. CBA is based on a set of predetermined project objectives, giving a monetary value to all the positive (benefits) and negative (costs) welfare effects of the intervention. These values are discounted and then aggregated to calculate a net total benefit. Indicators measure the project overall performance, namely the Economic Net Present Value (ENPV), expressed in monetary values, and the Economic Rate of Return (ERR), allowing comparability and ranking for competing projects or alternatives. 
1. Microeconomic approach. CBA is typically a microeconomic approach enabling the assessment of the project’s impact on society as a whole via the calculation of economic performance indicators, thereby providing an assessment of expected welfare changes. While direct employment or external environmental effects realised by the project are reflected in the ENPV, indirect (i.e. on secondary markets) and wider effects (i.e. on public funds, employment, regional growth, etc.) should be excluded. This is for two main reasons: 
· Most indirect and/or wider effects are usually transformed, redistributed and capitalised forms of direct effects; thus, the need to limit the potential for benefits double-counting; 
· There remains little practice on how to translate them into robust techniques for project appraisal, thus the need to avoid the analysis relies on assumptions whose reliability is difficult to check.
1. It is recommended, however, to provide a qualitative description of these impacts to better explain the contribution of the project to the Zanzibar policy goals, such as the Vision 2020, MKUZA III, and the Energy Policy (under preparation by SIDA II Consultants), among others.[footnoteRef:62]  [62:  Remark: In the Zanzibar’s case, energy independence and energy supply reliability are strategic policy goals. In other cases, where there is a methodologically sound study forecasting indirect and wider impacts in quantity terms and when these are deemed to be substantial or a major factor in the decision to implement the project, their inclusion in the quantitative analysis could be done as a sensitivity test.] 

1. Incremental approach. CBA compares a scenario with-the-project with a counterfactual baseline scenario without-the-project. The incremental approach requires that: 
· A counterfactual scenario is defined as what would happen in the absence of the project. For this scenario, projections are made of all cash flows related to the operations in the project area for each year during the project lifetime. In cases where a project consists of a completely new asset, e.g. there is no pre-existing service or infrastructure, the without-the-project scenario is one with no operations. In cases of investments aimed at improving an already existing facility, it should include the costs and the revenues/benefits to operate and maintain the service at a level that it is still operable (Business as Usual[footnoteRef:63] (BAU)) or even small adaptation investments that were programmed to take place anyway (do-minimum[footnoteRef:64]). It is recommended to carry out an analysis of the promoter’s historical cash-flows (at least previous three years) as a basis for projections, where relevant. The choice between BAU or do-minimum as counterfactual should be made case by case, based on the evidence about the most feasible, and likely, situation. If uncertainty exists, the BAU scenario shall be adopted as a rule of thumb. If do-minimum is used as counterfactual, this scenario should be both feasible and credible, and not cause undue and unrealistic additional benefits or costs;  [63:  Remark: For example, a scenario that ensures: (i) basic functionality of the assets, (ii) service provision under similar quality levels, (iii) limited asset replacements and (iv) minimum cost recovery to ensure financial sustainability of operations.]  [64:  Remark: For example, when limited amount of capital investments are necessary to avoid interruption of service or any other catastrophic scenario.] 

· Secondly, projections of cash-flows are made for the situation with the proposed project. This considers all the investment, financial and economic costs and benefits resulting from the project. In cases of pre-existing infrastructure, it is recommended to carry out an analysis of historical costs and revenues of the beneficiary (at least three previous years) as a basis for the financial projections of the with-project scenario and as a reference for the without-project scenario, otherwise the incremental analysis is very vulnerable to manipulation; 
· Finally, the CBA only considers the difference between the cash flows in the with-the-project and the counterfactual scenarios. The financial and economic performance indicators are calculated on the incremental cash flows only[footnoteRef:65].  [65:  Remark: The analysis of financial sustainability, however, may also need to look at the situation of the operator in the with-project scenario, in particular where the project is embedded in a pre-existing infrastructure/service] 

1. Further information and a CBA assessment sample is included in Annex F “Conceptual Cost-Benefit Analysis (CBA) for the wind project” where the assessment is explained for the existing “40-MW Mesobo-Harena wind park” in Ethiopia. The outcomes are shown there and they are useful as showcase for Zanzibar.
1. Two CBA Excel spreadsheet models are provided separately, one related to the “40-MW Mesobo-Harena wind park” in Ethiopia; and another for different renewable technologies. 
1. In the following Activities, specific Cost-Benefit Analysis will be evaluated for potential tangible RE & EE projects in Zanzibar.  
[bookmark: _Toc479052795][bookmark: _Toc491674006]Multi-criteria decision matrix for RE & EE technologies
1. For definition, a multi-criteria decision matrix is a tool to assist decision-makers in this case on RE & EE technologies, and their investment decision related. 
1. A decision matrix is a list of values in rows and columns that allows a decision-maker to systematically identify, analyse, and rate the performance of relationships between sets of values and information. Elements of a decision matrix show decisions based on certain decision criteria. The matrix is useful for looking at large masses of decision factors and assessing each factor’s relative significance.
1. It is multi-criteria because is including various decision criteria related to different areas, such as project financial performance, cost-benefit analysis, economic impact on the community, environmental and social development aspects, providing quantitative and qualitative evaluation in such aspects; and including the “hedonic pricing”[footnoteRef:66]  of impacts on natural resources and social wealth-fare. [66:  Remark: By definition the most common example of the hedonic pricing method is in the housing market: the price of a property is determined by the characteristics of the house (size, appearance, features, condition) as well as the characteristics of the surrounding neighborhood (accessibility to schools and shopping, level of water and air pollution, value of other homes, etc.) The hedonic pricing model is used to estimate the extent to which each factor affects the price.] 

1. This Tool is used in Renewable Energy Planning and Policy
1. Energy planning and support methodologies have been developing through the years for supporting decision makers to evaluate conflicting alternatives and derive a way to come to a compromise in a transparent process. Very common methods used in energy planning are the Analytic Hierarchy Process (AHP), PROMETHEE, ELECTRE, Multi Attribute Utility Theory (MAUT) and to validate a result more than one of the methods can be used.
1. During the70’s and 80’s, the increasing environmental concerns and energy issues changed the design of decision patterns to include the environmental and social implications in energy planning. This caused an increase in the parameters to be considered in deciding and developing an energy strategy. Below it discusses the parameters used in decision making for drafting out Renewable Energy Systems (RES) support schemes and through the outcome of questionnaires suggests the parameters’ rankings to be used in further developing their weights. 
1. In general, the parameters to be used should be:
· compatible with political, legislative and administrative situation (willingness, level of cooperation of governmental departments and political parties);
· consistent with the local technical and economic condition, which depends on the local capacity of managing the innovation both at technical and financial levels (availability of technology, cost factors, maturity);
· consistent with energy demand predictions (projection of final energy consumption may affect greatly the decision outcome since it will affect the aggressiveness of the support schemes);
· compatible with the existing environmental and ecological constraints (International agreements can shape the final classification of the alternatives).
1. Remark: The parameters to be used should be agreed on and accepted by all the Key Stakeholders involved in the decisional process. 
1. In Annex G “Conceptual multi-criteria decision matrix (MCDM) for RE & EE technology for the wind project” it is included a list of the typical used parameters and its brief definition. In the following Activities, specific multi-criteria decision matrix (MCDM) will be evaluated for potential tangible RE & EE projects in Zanzibar.  
1. The International donors’ community and the multilateral agencies are investing developing efforts in producing new RE&EE financial assessment tools, such as the Multi-criteria Analysis for Planning Renewable Energy one (MapRE[footnoteRef:67], at http://mapre.lbl.gov) which was developed at US Department of Energy’s Lawrence Berkeley National Laboratory in collaboration with IRENA, and it is open-source and publicly available to researchers and policymakers.  [67:  Reference [22] ] 

1. The Multi-criteria Analysis for Planning Renewable Energy (MapRE) initiative seeks to provide a framework for the systematic identification and valuation of areas for renewable energy development–focusing mainly on solar and wind technologies–for developing countries. By providing government officials, regulators, utilities, and other stakeholders’ information about multiple siting criteria for possible renewable energy zones in the form of reproducible planning tools, the MapRE initiative seeks to improve the planning of low-carbon, cost-effective, socially and environmentally responsible energy systems. Currently, the emphasis is on utility-scale solar and wind zones, but the spatial models may also be applied to identify off-grid development.
1. Siting criteria estimated for each potential suitable zone or project area include the levelized cost of electricity (LCOE) of generation, transmission connection, and road access; distance to the nearest major load centre, human footprint score (a proxy for degree of human disturbance), capacity value of wind (a measure of how well a wind generation time series profile matches the demand time series profile), and population density. These and other criteria for mapped zones are available for viewing and comparison through the interactive pdf and web-based maps and excel spreadsheet tools. All non-proprietary data inputs and outputs are available for download.
1. For instance, a criterion to include in this Multi-criteria Analysis would be described below:
1. “Usually project developers will just choose the site with the least levelised cost and best wind speeds, but in reality, those aren’t the best sites,” Deshmukh[footnoteRef:68] said. “Often you want development closer to transmission infrastructure or to cities so you don’t have to assume the risk involved in developing transmission infrastructure over long distances, let alone transmitting electricity across those distances. It’s difficult to quantify those costs. Our tool enables stakeholders to bring all these criteria into their decision-making and helps them prioritize areas for development and pre-planning of transmission.” [68:  Reference [12]] 

1. Further information and a multi-criteria decision matrix for RE & EE technology sample is included in Annex G “Conceptual multi-criteria decision matrix (MCDM) for RE & EE technology” where the assessment is explained for the existing “wind park”. The outcomes are shown there and they are useful as showcase for Zanzibar.
1. A multi-criteria Excel spreadsheet matrix for RE & EE potential projects is provided separately.
[bookmark: _Toc479052796][bookmark: _Toc491674007]Technical opportunities description (incl. environmental, social, economic and financial aspects)
1. [bookmark: _Toc479052797]The description of technical opportunities is shown in Table 12 - Technical opportunities description.
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1. Table 12 – Technical opportunities description (incl. environmental, social, economic and financial aspects)
	Potential Projects 
	Type of RE &EE Opportunity 
	Location
	Environmental Aspects
	Social Aspects
	Economic Aspects
	Financial Aspects

	Various sites in Zanzibar
	PV Solar small scale – rooftop solar. On/Off-grid systems.
	Rooftop in buildings in Zanzibar
	At disposal time.
	Provide more reliable power services for public and private buildings’ owners, hotels
	Reduce or off-set electricity expenses either residential, or commercial and institutional buildings use as well
	PV solar systems have competitive prices with the ZECO Tariff. In various cases grid parity has been achieved.

	> 8 sites in Zanzibar
	2-8 MW PV Solar Utility Scale
	Sites identified in Lot 1 Programme and near Airport (?)
	At disposal time.
	Provide more reliable to ZECO distribution, hotels, small and medium sized municipalities, & towns…
	Off-Taker will be ZECO. To be defined. 
	Off-Taker will be ZECO. To be defined.

	Number under review (Lot 1)
	>8 MW PV Solar Utility Scale
	To be defined.
	At disposal time.
	To be defined.
	Off-Taker will be ZECO. To be defined.
	Off-Taker will be ZECO. To be defined.

	Various sites in Zanzibar
	Wind small scale. On/Off-grid systems.
	Small towers and top buildings in Zanzibar
	Visibility, & sound impacts (?).
	Provide more reliable power services for public and private buildings’ owners, hotels
	Reduce or off-set electricity expenses either residential, or commercial and institutional buildings use as well
	Wind small scale systems have competitive prices with the ZECO Tariff. In various cases grid parity has been achieved.

	> 8 sites in Zanzibar
	2-8 MW Wind Park Utility Scale
	Sites identified in Lot 1 Programme. To be defined.
	Visibility, & sound impacts. Bird & Bat species impact (?).
	Provide more reliable to ZECO distribution, hotels, small and medium sized municipalities, & towns…
	Off-Taker will be ZECO. To be defined. 
	Off-Taker will be ZECO. To be defined.

	Number under review (Lot 1)
	>8 MW Wind Park Utility Scale
	To be defined.
	At disposal time.
	To be defined.
	Off-Taker will be ZECO. To be defined.
	Off-Taker will be ZECO. To be defined.

	Various sites in Zanzibar
	Energy Efficiency standards/codes in buildings, appliances, others
	Public and private buildings in general  
	Positive impact. Energy efficiency & savings. Losses, GHG emission reduction. 
	Indirect benefits. Reduce emission in households & buildings. Avoiding health problems.
	Reduce or off-set energy expenses. ZECO gets energy management and demand peak reduction.
	Reduce or off-set energy expenses. ZECO gets energy management and demand peak reduction.

	Potential Projects 
	Type of RE &EE Opportunity 
	Location
	Environmental Aspects
	Social Aspects
	Economic Aspects
	Financial Aspects

	Various sites in Zanzibar
	Energy efficiency in combustion engines for transportation
	Various sites in Zanzibar
	Reduction of GHG emissions in Zanzibar.
	Reduction of GHG emission in Zanzibar. Avoiding health problems in general population.
	Increasing of eco-tourism, improving air quality in Zanzibar. Indirectly it is improving the income of the population in Zanzibar.
	Additional revenues for RGoZ from tax collection increase and for health sector savings. Population has more income.

	Non-Applicable
	Biomass from Forestry Power Plant any Size
	Non-Applicable
	Forestry scarcity, overcutting issues
	Biomass sales is an income source for poor population in Zanzibar (>43%).
	Poor communities sold biomass to bakeries and hotels in town.
	Poor communities sold biomass to bakeries and hotels in town.

	1 (or 2)
	Biomass from Agricultural Waste 5-10 MW Power Plant
	Sugar Factory in Unguja and Clover & rubber plant in Pemba
	Profiting Heat and Power Production for manufacturing process
	Provide more reliable power services for manufacturing activities. Off-setting power demand.
	Reduce or off-set electricity expenses, and produce additional revenue income from selling reliable power to ZECO. EE opportunities
	Reduce or off-set electricity expenses, and produce additional revenue income from selling power to ZECO.

	Various in Zanzibar
	Small scale biogas production, bio-digesters
	Households in Zanzibar.
	Cooking fuel for households. GHG emission reductions.
	Reduce emission in household. Avoiding health problems.
	Positive economic impact in poor communities. Further money available for other uses.
	Reduce cost of household’s fuels for cooking.

	1 (or 2)
	1-2 MW bio-gas utility scale
	Municipality Landfill, part of ZUMP (WB). Potential sewage water processing plant in Stone Town.
	GHG emission reductions. Sustainability.
	GHG emission reductions, reducing health problems,
	Maybe selling reliable power to ZECO.
	Perhaps PPP from WB, with positive outcome


1. Source: MWH Team research
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[bookmark: _Toc491674008]Updates to the available RE & EE database
1. There is not available RE&EE Database, instead because the small number of projects, an inventory of RE & EE projects (Potential) in Zanzibar area was prepared by the MWH Team Research:
[bookmark: _Toc491674009]Unguja Island:
1. On-grid - Small Scale:
· 85kW – PV Solar Rooftop (no-batteries) The Karume Institute of Science and Technology (KIST).
· Various - <1kW PV Solar Street Lighting system – Zanzibar Municipality – WB - ZUMP WB Project. 
1. On-grid Utility Scale:
· Non-Applicable. 
· Non-feasible - 1-MW Waste from Forestry to Energy plant feasibility study
1. Off-grid - Small Scale:
· 250 kW – White Sand Hotel PV-off-grid Solar and Solar Collectors with battery pack. http://www.whitesandvillas.com/
· 20kW – Water Heater Solar Thermal collectors – “Serena” Hyatt Hotel
· 10 kW – off-grid wind turbine. No reliable operation because battery O&M problems 
· Various sizes - <100kW each X 42 off-grid projects from UNIDO (DoEM Projects)
1. Potential projects on-grid:
· 8-MWx3 sites under investigation (REEE Lot 1);
· 5-MW PV Solar NORAD/Multi consult Project near airport;
· 5-10 MW Heat and Power agricultural waste power plant –Sugar Factory.
· 1-MW bio-gas from Landfill – ZUMP project; and 
· Various on-grid projects under discussion with ZECO since 2012.
1. Potential project off-grid:
· 5-8 MW – North-East of Zanzibar’s PV and Wind Projects for self-supply airport, mall, residential and golf community.  UAE Investment;
· Various, small scale PV solar units for Hotels and SPAs.
[bookmark: _Toc491674010]Pemba Island:
1. Off-grid – Small Scale:
· 25 kW PV Solar with batteries - Ananas – Interconnecting Continents International School;
· 3 kW – ZAWA office in Chake-chake
· Various – small PV systems for hotels and SPAs
1. On-grid:
· Non-Applicable.
1. Potential projects on-grid:
· 8-MWx2 sites under investigation (REEE Lot 1);
· 2 MW Heat and Power Agricultural Waste power plant - Clover Oil Facility;
· Various under discussion since 2012.
1. Potential projects on-grid:
· 100 kW Off-grid bio-gas from sewage water – Rubber factory; 
· Various Hotels and SPAs.
1. Remark: Further information on the potential investors’ discussions with ZECO since 2012 is available under request. All these proposals are unsolicited ones.
[bookmark: _Toc479052798][bookmark: _Toc491674011]Brief on opportunities assessment on RE & EE options
1. From the previous assessment on RE & EE options, the following Table 13 “Opportunities assessment on RE & EE options” qualified the opportunities as high/medium and low probability to become concrete projects under operation in the next 5 years:
	RE & EE Options in Zanzibar
	Short-Term (=<5yrs)
	Middle-Long Term (>5yrs)
	Priority

	PV Solar small scale – rooftop solar. On/Off-grid systems.
	High
	High
	High

	2-8 MW PV Solar Utility Scale
	High
	High
	High

	>8 MW PV Solar Utility Scale
	Low
	High
	Low

	Wind small scale. On/Off-grid systems.
	High
	High
	High

	2-8 MW Wind park Utility Scale
	High
	High
	High

	>8 MW Wind Park Utility Scale
	Low
	High
	Low

	Energy Efficiency standards/codes in buildings, appliances, others
	High
	High
	High

	Energy efficiency in combustion engines for transportation
	High
	High
	High

	Biomass from Agricultural Waste 
5-10 MW Power Plant
	Medium
	Medium
	Medium

	Small scale biogas production, bio-digesters
	High
	High
	High

	1-2 MW bio-gas utility scale
	High
	High
	High


1. Table 13 “Opportunities assessment on RE & EE options”
[bookmark: _Toc479052799][bookmark: _Toc491674012]Workshop with key stakeholders on this RE&EE projects opportunity assessment report
1. A workshop with all the key stakeholders in Zanzibar will be organised by September 2017 to show and discuss the findings of this RE&EE projects opportunity assessment report.
1. After the workshop, all the comments and questions will be collected and addressed in a final version of the current report.

[bookmark: _Toc491674013]Financing RE & EE scenarios and opportunities
1. [bookmark: _Toc479052800]Financing RE&EE Scenarios and opportunities could have three basic options:
· Public Sector Investments and Financing. The RGoZ could have public sector renewable energy projects, and chose to finance those through public funds and contract the work to private enterprises.
· Private Sector Investments and Financing. A private investor could make a purely private investment should work with ZIPA to obtain the ZIPA Investment Certificate. With the ZIPA Certificate an investor may obtain several benefits and may qualify for tax incentives, exemption from import duties, exemption for imported goods, exemption of VAT on local purchases, and corporate tax exemption.
· Public Private Partnerships (PPP) Investments and Financing. A private investor has also the option to invest in a renewable energy project in Zanzibar through a Public Private Partnership governed under the 2015 Public Private Partnership Act which allows the Ministry of Finance to enter into a Public Private Partnership with a Private Partner. According to the act, a Public-Private Partnership refers to Concessions, Greenfield Projects or any of these combinations and means any form of cooperation between one or more public authorities with one or more private partners. Further details on the PPP Act is shown in Annex C, item C.10.
1. Any of the financing options listed above usually request the creation of a 'Special Purpose Vehicle/Entity - SPV/SPE'[footnoteRef:69] which is a subsidiary company with an asset/liability structure and legal status that makes its obligations secure even if the parent company goes bankrupt. An SPV/SPE is also a subsidiary corporation designed to serve as a counterparty for swaps and other credit sensitive derivative instruments. Although the SPVs/SPEs are used to isolate financial risk, due to accounting loopholes.[footnoteRef:70] [69:  'Special Purpose Vehicle/Entity - SPV/SPE' - SPVs/SPEs may be formed through limited partnerships, trusts, corporations, limited liability corporations or other entities. An SPV/SPE may be designed for independent ownership, management and funding of a company; as protection of a project from operational or insolvency issues; or for creating a synthetic lease that is expensed on the company’s income statement rather than recorded as a liability on the balance sheet. They help companies securitize assets, create joint ventures, isolate corporate assets or perform other financial transactions.]  [70:  http://www.investopedia.com/terms/s/spv.asp#ixzz4lOsP50Zl] 

1. This entity SPV/SPE will receive permits and certifications, or sign any kind of contract or legal agreement (PPAs) by its own; and later it will be useful if the owner(s) decided to sell totally or partially the entity or put it in the financial markets.
[bookmark: _Toc491674014]Portfolio of funds and facilities preparation
1. The availability of the funds is listed and explained in Item 6.4 below. 
1. No particular facilities preparation has been done at this time, however there are current discussions with the AfDB and some development partners.
[bookmark: _Toc479052801][bookmark: _Toc491674015]Liaison with development partners established
1. A partial liaison with development partners has been established, however for the moment, it is focused on coordination of scope of work from the programmes under development, and avoiding overlapping. Further details are included in Item 6.3.
[bookmark: _Toc479052802][bookmark: _Toc491674016]Development partner meeting to present RE & EE strategy held (depending upon size of programme)
1. At the request of the donors, coordination meetings among development partners have started in May 2017, including the update of the RE&EE strategies in place from each programme. Because of that immediate coordination effort has started on the Renewable Energy and Energy Efficiency areas started among thee SIDA II Programme (ZESS), RE&EE Lot 1 and Lot 2 Programmes.
1. The objective is concluding the EE coordination as soon as possible. At the close of this Report, EU RE&EE Programme will fully provide EE; and SIDA II project (ZESS) will provide support to ZURA in preparing regulatory tools.
[bookmark: _Toc479052803][bookmark: _Toc491674017]İnformation on availability of funds
1. The International development partners including donors and multilateral banks and agencies, have developed a diversity of investment tools and funds to support the financing development of RE & EE projects in developing countries such as Zanzibar as member of the United Republic of Tanzania. Some of them are listed below including a briefly description of them:
1. https://www.google.co.tz/webhp?tab=mw&ei=eALeWIC4Bsap6ASI1YH4Ag&ved=0EKkuCAYoAg#q=requesting+financing+for+a+Renewable+energy+project&*
[bookmark: _Toc479052804][bookmark: _Toc491674018]ElectriFI (European Union Fund)
1. ElectriFI can provide funding and support to developers/investors across a range of business models. This includes not only projects with one off-taker benefiting from contractually-based revenue streams, but also businesses that are exposed to full market forces of supply and demand.  Where innovative business models are proposed, replicability and scalability will be important considerations.
1. Further Information: http://electrifi.org/what-we-do/
[bookmark: _Toc479052805][bookmark: _Toc491674019]Energy4Impact (Formerly GVEP International)
1. It helps companies to secure grants to test products and business models, or to underpin the economics of a project to attract private capital. 
1. These grants may come directly from this organization, or from other providers, depending on the circumstances. Grant funding will nearly always be combined with advisory services, as well as monitoring on the use of the grant. A few examples include: grant funding for energy companies, developers of small hydro projects and solar product suppliers; grant awards to innovative renewable energy projects and financing R&D for early-stage businesses targeting climate mitigation or adaptation technologies.
1. Further Information: http://www.energy4impact.org/what-we-do/financing/grant-support?gclid=CLC0__uagNMCFSsz0wodwvAPFA
[bookmark: _Toc479052806][bookmark: _Toc491674020]Sustainable Energy Fund for Africa (SEFA) | RECP 
1. Support is only available for project preparation activities up to financial close. The application for grant request can be submitted via Email (sefa@afdb.org).
1. Further information - https://www.africa-eu-renewables.org/_funds/sefa/
[bookmark: _Toc479052807][bookmark: _Toc491674021]African Renewable Energy Fund (AREF) | RECP
1. The Africa Renewable Energy Fund (AREF) invests into small hydro, wind, geothermal, solar, stranded gas and biomass projects across Sub-Saharan Africa.
1. Further information - https://www.africa-eu-renewables.org/_funds/berkeley-energy-african-renewable-energy-fund-aref/
[bookmark: _Toc479052808][bookmark: _Toc491674022]Overseas Private Investment Corporation (OPIC)
1. The Overseas Private Investment Corporation (OPIC) provides U.S. companies which want to invest internationally with investment services and political risk insurance. Project financing, direct loans and loan guarantees are also provided. Recently, participation by small and medium-sized businesses and corporations has been strongly encouraged.
1. Further information – https://www.opic.gov/opic-action/power-africa/opic-africa
[bookmark: _Toc479052809][bookmark: _Toc491674023]Specific renewable energy funds by technology 
[bookmark: _Toc479052810]6.4.6.1 - Funding Mechanisms for Solar Energy[footnoteRef:71] [71:  Reference [23]] 

1. Recently, multilateral development banks (MDBs) and bilateral agencies provided most of the investment capital for Photovoltaic (PV) projects in developing countries. Host governments accomplished this. There is only small contribution of the private sector in PV projects. That might be due to private institutional investors' perception of PV projects as being too small and highly risky.
[bookmark: _Toc479052811]6.4.6.2 - Photovoltaic Market Transformation Initiative (PVMTI)
1. A recent program called Photovoltaic Market Transformation Initiative (PVMTI) is financed by the International Finance Corporation (IFC) and the Global Environment Facility (GEF). It provides technical assistance and risk capital to the manufacturers, dealers and other private participants who are involved in providing, installing and maintaining of PV systems. The PVMTI will offer working capital loans on a competitive basis to PV businesses. The PVMTI will take place in India, Morocco, and Kenya.
1. Further information - http://www.ifc.org/wps/wcm/connect/232b8480488554f7b4e4f66a6515bb18/PartTwo_CaseStudies2.pdf?MOD=AJPERES
1. Further sources include funds from implementations of the Change/Global - Solar Development Group (SDG)/Project Document for WP.pdf Solar Development Corporation (SDC) which is set up by the World Bank.
[bookmark: _Toc479052812]6.4.6.3 - Private Institutions Providing Capital for Photovoltaic (PV)
1. A few environmentally oriented private investors have provided small amounts of equity and some debt for PV developers. At least three private institutional investors have financed PV development companies: Gaia Capital (Germany), Swiss Reinsurance Company (Switzerland), and Triodos Bank (Netherlands).
[bookmark: _Toc479052813]6.4.6.4 - Energy Capital Holding Company (ECHCO) 
1. ECHCO[footnoteRef:72] is interested in financing PV projects in combination with other energy projects to fulfil the demands of financing entities. ECHCO aims to accomplish energy projects, including some PV, of an amount of $1 billion. Furthermore, ECHCO supports project sponsors with a combination of legal, engineering, insurance, fiduciary and financial advisory services, as well as sourcing equity capital. When this report was published, the first deal was not yet finished. Thus, "the viability of its approach, while promising, is still theoretical [72:  Reference [24]] 

[bookmark: _Toc479052814][bookmark: _Toc491674024]Global Energy Transfer Feed-in Tariff (GET FiT)
1. GET FiT[footnoteRef:73] is under application in Uganda since 2013. Basic characteristics of this financial instrument: [73:  Reference [25] 
] 

1. Renewable Energy Description: The main purpose of the GET FiT Program Uganda is to fast-track a portfolio of up to 15 small-scale RE generation projects (1MW-20MW) promoted by private developers with a total installed capacity of roughly 125MW. This will help to add much-needed clean generation capacity, help to strengthen regional grids and result in emissions reductions of 11 million tons of CO2.
1. Renewable Energy Policy Targets: Multiple RE Sources, Multiple RE Sources, Power, Hydropower, Bioenergy, Biomass for power, Bioenergy, Co-firing with fossil fuels, Geothermal, Power, Solar, Solar photovoltaic, Wind; Size of Plant Targeted: RE Small and Large Genertion Units
1. Agency:	The Ministry for Energy, Minerals and Development (MEMD)
1. Funding: Government of Uganda with support of German Development Bank KfW, Deutsche Bank, the Government of Norway, the UK Government as well as the Federal Government of Germany.
1. GET FiT’s addresses the key barriers to private investment in the sector: 
· low FiTs (some below the levelised cost of energy) for renewable energy,
· high perceived offtaker risks (with subsequent demand for offtaker guarantees), and
· lack of availability of long-term commercial financing at acceptable terms and conditions.
1. In addition, according to KfW Uganda is generally perceived as a risky investment destination.
1. GET FiT combines:
Premium Payment Mechanism (a results-based top-up on the existing REFiT on a per-kWh basis, funded by the development partners through KfW);
Guarantee Facility to secure against offtaker and political risks, managed by the World Bank;
Private Financing Mechanism from Deutsche Bank that will offer debt and equity at competitive rates.
1. Remark: Other funds operating in RE&EE will be investigated
[bookmark: _Toc479052815][bookmark: _Toc491674025]Financing strategy definition
1. In this case, the financing strategy is integral to the RGoZ organisation's strategic plan, in particular ZECO Corporation which is the only electricity off-taker according to the ZECO Act from 2006. 
1. The Financing strategy would set out how the ZECO Corporation plans to finance its overall operations on purchasing Renewable Energy generated by Independent Renewable Energy power producers, to meet its objectives now and in the future. 
1. The ZECO financing strategy should summarise targets, and the actions to be taken over a three, five year period (or a longer period of time) to achieve its targets.
1. Recently, the RGoZ has received a financial support proposal from the AfDB not only on supporting transmission expansion works but also Renewable Energy Pilot projects, a Consumer Connection Facility is under study as well. Further information in Annex I.
[bookmark: _Toc479052816][bookmark: _Toc491674026]Financing support applications drafting
1. On February 12, 2017, ZECO Corporation requested EU REEE Programme [Lot 2] consultants to assist in the preparation of a Financing support applications drafting on a loan requesting financing on an Electrical Transportation line and on a Consumer connection Facility.
1. The application Project background says:
1. The Economic of Zanzibar grow rapidly, which lead to increase of high demand of electricity which attributed by the growth of Tourism sector and related activities which includes many coastal Hotels and commerce. The electricity demand are expecting to increase in near future due to expansion of Karume International Airport, Construction of new City at Mazizini, Mbweni, Fumba, construction of new port at Mpigaduri, shopping mall at Malindi and Penroyal Hotel at northern area, such as the expected increasing demand indicated in Table 6: “Peak demand for the period 2016-2017” (measured on 3rd January 2017). Because of that, ZECO needs additional Transmission Infrastructure 132kV Northern and Southern area in Unguja Island to provide reliable and quality power supply. Despite of high electricity coverage today (86%) but still the connectivity rate is very low especially in rural areas due to high connection fees. ZECO needs assistance for power connection to households so as to support the economy of Zanzibar and social well-being of its citizen, though a “New customers’ connection support Facility”.
1. For further details look at Annex I.2.
[bookmark: _Toc479052817][bookmark: _Toc491674027]Brief on levelised economic and financial cost of alternative options
1. The financial cost of developing RE & EE projects at this time are connecting with the risk environment in the power sector in Zanzibar[footnoteRef:74], which is not a friendly one for a private sector participation.  [74:  In Annex N “The current Risks in the Power Sector in Zanzibar” are detailed, including mitigation measures.] 

1. Main issues today are: unclear situation of the flexibility of the TANESCO PPA, land availability ownership, the single-buyer power structure model, and PPA off-taker financial strength, and clarity on the process to get permits and certifications to operate in the power sector in Zanzibar.
1. Then, from a qualitative point of view, the least feasible model is a private sector 100% investment with its own financial terms.
1. RE & EE development project opportunities could be created on the basis of Public Financing involvement, either case A - 100% government own, or Case B - PPP with more than 50% government participation.
1.  RGoZ shall evaluate both cases, A and B cases, with the expectation to resell government participation in the short-term.  
1. The Figure 19 below depicts the proposed financial strategy in the current situation, “A RE project development roadmap in the current risk situation”:
1. 
1. [image: ]
1. Figure 19 - A RE project development roadmap in the current power sector risk environment in Zanzibar. 
1. Then, as the figure above indicates, it is recommended to follow these steps:
· Creation of a SPE/SPV operation, the “Seed”, which shall be the independent enterprise with participation of the RGoZ;
· SPE/SPV should request all permits from the regulatory authorities in Zanzibar and sign a PPA with ZECO;
· Request Public financing for one or two middle size PV solar plant(s) from a multilateral bank such as AfDB with partial guarantees from donors with not limitation (including the new WB guarantee  instrument called “Power Sector Window”);
· Call for International competitive Procurement Tender for EPC and three years O&M agreement; as option from RGoZ agreements could include that RGoZ have the option to divest partially or totally the “Seed” asset after 3 years operation; and to structure a PPP arrangement;
· Put the project(s) under operation;
· Monitor and review the financial health of the project(s) annually;
· Evaluate divesting opportunity after 3 years operation according to contract;
· As option, RGoZ would divest the “Seed”, and the Private Sector Participation could have 100% ownership;
· Repeat the RE project cycle is previous operation is profitable for the RGoZ.

1. The Figure 20 shows different models from public finance through PPP and to private finance that RGoZ would evaluate:
1.  
1. 
1. [image: ]
1. Figure 20 - Models from public finance through PPP and to private finance.
1. The following Figure 21 is describing the Public-Private Partnership (PPP) typical variations.
1. [image: ]
1. Figure 21 - Public-Private Partnership (PPP) typical variations.
1. Remark: Further information is available under request.
1. 

[bookmark: _Toc491674028]Proposal of policy paper
[bookmark: _Toc479052818][bookmark: _Toc491674029]Proposal of Policy paper including detailed action plans with priorities
1. To stimulate investment in RE resources and EE projects, the RGoZ needs to establish an enabling environment that reduces the policy and financial risk faced by both local and international investors, and incorporates direct financial incentives to compensate for any residual risks and costs. The benefits of such action will be the creation of new economic value, transfer of modern technology and know-how and the building of new technical capacity for the Zanzibar and its inhabitants.
1. Investors, particularly in the power sector, operate using a “TLC approach”. TLC stands for “Transparency”, “Longevity”, and “Certainty”. In other words, investors are looking for:
· “Transparency” refers to the electricity regulatory framework, including pricing mechanisms, fair treatment for all players and how players adhere to contracts and PPAs; 
· “Longevity” refers to the duration of rules, avoidance of political risks and unforeseen changes in rules or laws affecting the electricity sector; and
· “Certainty” refers to preservation of revenues from projects, including avoidance of unforeseen changes related to currency risk and the financial and fiscal frameworks of the country.
1. Figure 22 provides an overview of the different factors and their respective importance.
[image: ]
1. [bookmark: _Toc394527118]Figure 22 - Topics of the investment framework and their relevance for private sector actors
1. The Government could promote and establish an enabling business environment that reduces regulatory and financial risk faced by both local and international private investors in Renewable Energy and Energy Efficiency Projects, and incorporates direct financial incentives to address any residual risks and costs. 
1. The Policy action recommended here, are based on the lessons learned indicated in Item 3.4 “Brief summary on RE&EE market options” above.
1. Further details on how to De-risking Renewable Energy and Energy Efficiency Projects or Investments is provided in Annex H.
[bookmark: _Toc394527075][bookmark: _Toc479052819][bookmark: _Toc491674030]Institutional implementation framework, policy coordination, roles and responsibilities
[bookmark: _Toc394527076][bookmark: _Toc479052820][bookmark: _Toc491674031]Establishing a RE and EE National targets
1. RE and EE targets could not be legally binding Zanzibar, however it is a political signal for the international community and then, it could bring additional benefits. Indeed, the concrete political measure for its implementation depends of the political and financial instruments to be adopted in the short and mid-term. 
[bookmark: _Toc394527077][bookmark: _Toc479052821][bookmark: _Toc491674032]RE and EE Agency
1. The RE and EE Agency will be a dedicated body with ability to design RE and EE policies, streamline administrative procedures, assist in project management, and deployment of private RE and EE projects and lead deployment of demonstration and other public RE and EE projects. 
1. Therefore, Zanzibar will establish a specific RE and EE Agency to monitor the implementation, and development of RE and EE projects. Moreover, the agency will coordinate among various stakeholders, including private developers, donors and RGoZ’ institutions to ensure more efficient use of existing human, capital and technical resources in achieving RE and EE targets.
1. This is a signal to the international and investment community. Reference for Zanzibar policy makers.
[bookmark: _Toc394527078][bookmark: _Toc479052822][bookmark: _Toc491674033]RE and EE Procurement Mechanism, Pricing Mechanisms and Tariffs
1. In order to give further impetus to the development of RE and EE Projects, and highest transparency to the procurement process, ZURA could develop a RE and EE Procurement Mechanism following the guidelines established in future Electricity Act/Energy Act. 
1. The Authority could conduct an open tender process by Renewable Energy Capacity blocks, with clearly defined standards and conditions in the request for proposals. The goal is to diminish RE project risks. Through this measure, the RGoZ could support new technologies that are not currently competitive enough to develop on their own. This mechanism is envisioned to be a ByLaw to complement the future legislation (Electricity Act/Energy Act).
[bookmark: _Toc394527081][bookmark: _Toc479052823][bookmark: _Toc491674034]RE and EE Policy Priorities, 
1. Government shall establish priorities on the implementation of Renewable Energy and Energy Efficiency Policy comprising Policy and Financial measures and instruments to accelerate the deployment of this kind of projects in the short, medium and long run.
1. Renewable Energy projects will focus on solar, wind and bio-gas ones.
1. Energy Efficiency projects will focus on the 5 key priority areas identified previously:
· Improved cooking stoves; 
· Building Codes; 
· Replace electrical water heaters with Solar water heaters; 
· Labelling Electric Appliances; and 
· Inefficient engines
Remark: In 2010, the Zanzibar energy balance estimation[footnoteRef:75] indicated that the residential sector was the largest energy consumers at 68%, and primarily based on the use of biomass fuels, followed by transport at 17%.  [75:  Reference [16]] 

1. In the Short Term (<5-years), the RGoZ shall:
· Establish a dedicated RE and EE Agency to redesign RE and EE policies, streamline administrative procedures, assist in deployment of private RE and EE projects, lead deployment of demonstration and other public RE projects and coordinate among various stakeholders
· Create a Renewable Energy and EE Fund to provide developers with co-investment for early-stage development of RE and EE projects
· Keep Public registry of national renewable energy and EE goals
· Establish Connection targets for ZECO to promote access
· Establish partnerships with financial institutions to facilitate access to credit
· Raise awareness amongst micro finance institutions; define measures to improve access to loans for RE and EE; and provide small-scale loans for rural households and small enterprises for these projects
· Develop promotion and awareness campaign through municipalities and civil associations to increase public’s knowledge about RE resources and EE opportunities. Train main points of contact so that they correctly communicate message to other citizens.
· Engage qualified experts for project feasibility; train officials of relevant energy institutions on capacity for project feasibility studies and implementation
· Institute regulation opening grid access in the future Electricity Act 
· Institute an Monitoring & Verification (M&V) framework to measure RE and EE projects including KPIs developments
· Create a RE and EE tendering framework for generation, transmission and distribution projects by Renewable Energy Capacity blocks, with clearly defined standards and conditions in the request for proposals.
· Establish a grid code including 
· Priority dispatch for electricity from renewable sources similar to Directive 2001/77/EC of the EU; only to renewables with firm power characteristics such as biomass or CSP.
· connection rules of generation facility and apparatus at a new connection point and the modification of generation facility and apparatus at an existing connection point.
· technical standards relating to plant and apparatus.
· requirements with regard to the medium term development and operational planning of the grid system including generation capacity planning.
· Establish unbundling and tariff and fee frameworks for generation, transmission and distribution, including wheeling transmission tariffs charged to clean-energy project developers
· Create a geographical information system (GIS) based platform to compile dynamic information to assess the viability of a RE projects
· Reduce import duties on EE and RE equipment
· Establish Loan guarantees for RE and EE developers
· Access the most recent paradigms on off-grid electrification such as mini-grid development through the new UNEP initiative on mini / micro grids. 
· Establish Local R&D on biomass utilization, collection, transport, and related infrastructure and logistics and over cutting issues.
· Hybridize existing diesel plants with intermittent RE power
1. In the Middle and Long Term (>5-years), the RGoZ shall:
· Increase planning capacity through external technical assistance
· Establish Fossil fuel tax to feed the RE and EE Fund
· Establish Tax Grace period for RE and EE Projects
· Establish a Production tax credit framework for RE and EE Projects
· Establish an Investment tax credit framework associated to RE and EE Projects
· Strengthen implementation of facilitation mechanisms to attract sector investment in electricity generation using RE resources
· Implement demonstration projects on viable technologies, such as PV solar, wind, biogas and other renewables
· Train officials of key energy institutions on technical, managerial, financial and regulatory capacity
· Access and use tools like Capacity Needs Diagnostics for Renewable Energies (CaDRE) - A guide for conducting renewable energy capacity needs assessments.
· Train public sector personnel to undertake effective monitoring and evaluation.
· Evaluate the establishment of a Feed-in-tariff Framework, such as a GET FiT (similar to Uganda)
· Evaluate the establishment of a net-metering for solar PV framework, if the ZECO financial health allows it.
· Implement subsidies for rural electrification and off-grid energy access enhancement.
· Establish a concessionaire auctioning process allotting to an ESCO[footnoteRef:76] a monopoly over a fixed geographical range for a set period of time [76:  Remark: ESCO: Energy Service Company, expert company in RE and EE projects] 

· Establish strengthened and streamlined permitting (and property laws and asset rights)
· Establish incentivizing exchange of information and students with other international education institutions.
· Establish high and middle level RE technical degrees in education institutions to train manpower.
· Establish Local R&D to develop RE solutions appropriate to the environment and local economy.
· Establish testing and certification facility related to RE and EE projects (ZBS).
· Encourage the assessment of additional new hybrid generation projects in the future.
1. Further details and explanations on these Policy and Financial measures/instruments are provided in Section 7.4 below and the Tables 14 and 15 which are showing the short-term (=<5years) and middle and long term (>5years) detailed action plans with priorities, budget and schedule. Those tables and their calculation assumptions are included in an Excel File provided separately. The budget has a detailed breakdown on a) Labour Costs and b) Material, Equipment and Others. Table 16 is showing as well a more detailed approach for implementation.
[bookmark: _Toc394527082][bookmark: _Toc479052824][bookmark: _Toc491674035]Revision, Monitoring and Evaluation of the RE and EE Policy
1. The RE and EE Policy will require ongoing review and revision, monitoring and evaluation. 
1. A key performance Indicator Framework will be created that tracks annually the number of projects by technology and new gaps and barriers that emerge in changing economic scenarios. As a result of the monitoring and evaluation of KPIs, it may be necessary to update or correct the RE and EE Policy and Financial measures.
1. We propose to apply a kind of Kaizen Circle of improvement as it is shown in the Figure 23 below. 

[image: ]
1. [bookmark: _Toc394527119]Figure 23 – Policy Monitoring and Adjustment Process
[bookmark: _Toc394527083][bookmark: _Toc479052825][bookmark: _Toc491674036]Policy Review and Revision
1. Elaboration of a National RE and EE Policy is not a one-time exercise. Basic assumptions and priorities may change over time. The Policy priorities will require a substantial amount of resources in order to be implemented and available resources may also change.  The Policy will therefore have to be reviewed regularly in line with the national plans.
1. Furthermore, the energy sector is under constant evolution with regards to technology, policy and management. These changes will affect the stated policies, which will have to be reviewed at regular intervals and revised as necessary.
1. At regular intervals (i.e. every year), selected indicators could be assessed, and policy makers could then consider if there is a need to adjust the means for implementation. At greater intervals (e.g. every four to six years), the energy policy statements and the energy policy objectives could be discussed and adjusted if found necessary.
[bookmark: _Toc394527084][bookmark: _Toc479052826]7.2.6.1 - Monitoring
1. Monitoring entails maintaining a regular analysis of the implementation of the policy and its impact. Monitoring of the stated policies could be carried once a year. Some policy statements can be easily measured and quantified. However, other policy initiatives may require a more complex or qualitative approach. Annual monitoring reports will be produced containing details of implementation progress, effects and impact of the policies.
[bookmark: _Toc394527085][bookmark: _Toc479052827]7.2.6.2 - Evaluation
1. Evaluation is a structured procedure applied in an objective way to assess if a policy has actually brought about the expected benefit. The RE and EE Policy could be subjected to comprehensive evaluation at least every five years. The RGoZ will gain valuable knowledge on how projects or policies could be better planned in the future. The monitoring reports will be a major inputs to the evaluation exercise.

[bookmark: _Toc394527086][bookmark: _Toc479052828][bookmark: _Toc491674037]RESOURCE REQUIREMENTS FOR IMPLEMENTING THE RE AND EE POLICY
1. [bookmark: _Toc394527087][bookmark: _Toc479052829]Even though regulation is the focus of this policy document, it is important to recognize that good regulation alone will not produce investments in RE and EE projects. At best, good regulation can only create fertile ground. It does this by providing certainty to investors, whether private or community based, that their investments will be protected (that is, that property rights will be created and honored) and to consumers that they will get value for their money. But if RE and EE projects are going to take root in this fertile ground, seeds must be planted and fertilizer must be spread. The seeds are financial capital and the fertilizer is human capital.
[bookmark: _Toc491674038]Financial Considerations
1. Nothing will grow unless someone is able to provide initial equity to get an RE and EE project started. Historically, equity capital for many RE and EE projects in Sub-Saharan Africa has come in the form of grants from government, donors, or non-governmental organizations. But such “charitable capital,” while given with good intentions, is not a reliable or sustainable source of funding. Donors come and go because their funding sources are unstable and their priorities often shift abruptly. Moreover, donor grants, whether given directly or channelled through a Renewable Energy and Energy Efficiency Agency, are rarely sufficient to cover the total capital costs of more than just a few RE installations. Any equity capital, whether a gift from donors or an equity investment from private sources, must almost always be supplemented by loans.
1. Then, accessible financing at affordable rates can play a crucial role in assisting the efforts of developing regions such as Zanzibar to make the transition to more environmentally sustainable systems of energy production and use, while also addressing national priorities of enhancing energy security and reducing energy poverty.
[bookmark: _Toc394527088][bookmark: _Toc479052830]7.3.1.1 Relationships with RE and Energy Efficiency Donors and Organizations
1. Development finance institutions (DFIs) are a potentially rich source of funding having developed an impressive arsenal of lending and guarantee instruments for concessional financing. The prime credit ratings currently offered by DFIs ensure access to capital at interest rates below inflation. Hence, donors can provide concessional financing without incurring real cost. This represents a highly attractive way to provide momentum for sustainable growth.
1. Therefore coordination with development finance institutions (DFIs) that have lending and technical assistance programs on RE and Energy Efficiency will be a key component of the RGoZ’s renewable energy strategy. Organizations focusing on RE and EE issues include the World Bank, SE4ALL, United Nations Environmental Program (UNEP) and the International Renewable Energy Agency (IRENA), among others.
[bookmark: _Toc394527089][bookmark: _Toc479052831]7.3.1.2 RE and EE Electrification Fund
1. Early-stage renewable energy projects often face greater difficulty obtaining finance at reasonable rates, which in turn stifles investments. In recognition of this need, the RGoZ could establish a Renewable Energy and Energy Efficiency Fund which could be related to or not to donors’ coordination initiative to provide early-stage development of renewables and energy efficiency projects with additional financial support. The objective of the fund is to provide developers with co-investment for early-stage development of RE and EE projects. In the mid to long term, the investment framework will evolve into an opening up of the power sector leading to increased transparency and competition. This fund will be a key element in the goal to foster large-scale deployment of RE and EE in Zanzibar.
[bookmark: _Toc394527090][bookmark: _Toc479052832]7.3.1.3 Climate Finance
1. International, regional or national climate finance can play an integral role in facilitating Zanzibar’s transition to more environmentally sustainable systems of energy production and use, while also addressing national priorities of enhancing energy security and reducing energy poverty.  Efforts to access available climate finance will be part of Zanzibar’s strategy to decrease financing risk for investors and developers desiring to invest in RE projects. 
1. Numerous examples abound of countries successfully tapping into climate finance to promote renewable energy. Of particular promise to Zanzibar in the near term, are the Clean Technology Fund (CTF); and the Nationally Appropriate Mitigation Actions (NAMA) Facility (UK and German Funds).
1. The CTF was established by the World Bank jointly with the Regional Development Banks to mobilize new and additional resources at significant scale. It provides middle income countries with highly concessional resources to explore options to scale up the demonstration, deployment, and transfer of low carbon technologies in renewable energy, energy efficiency, and sustainable transport.
1. The NAMA Facility, run by the British and German governments, addresses the demand for tailor-made climate finance by funding the implementation of ambitious country-led NAMAs—voluntary climate protection measures taken by developing countries, which are embedded within their plans for national development.
1. In addition, the RGoZ (Tanzania) will follows its Climate Change Strategy if any, and monitor and evaluate new climate finance mechanisms under discussion in the international climate change community, such as the Green Climate Fund, the Work Program on Long-term Finance (LTF) and other mechanisms.
[bookmark: _Toc479052833]7.3.1.4 Other Financial Mechanisms
1. Regional Bonds/ Sub-Sovereign Bonds[footnoteRef:77] – This Market is defined first as any level of government below the national or central government, which includes regions, provinces, states, municipalities, etc. that issues bonds. In Europe, the sub-sovereign market is primarily one dominated by agencies and supranational institutions such as the World Bank, KfW and the European Investment Bank (EIB). As European countries have increasingly become one market, the growth of the sub-sovereign bond market has been significant as well.  [77:  Reference [26] ] 

1. The market for sub-sovereign bonds in Europe has less individual participation than in the US; individual investors in the US municipal bond market also enjoy significant tax advantages for their investments. However, there are certain countries in Europe such as Germany in which individual investors are more inclined to participate in the sub-sovereign debt market.
1. Sub-sovereign bonds can also be a way to support innovations in the availability of types of financing to meet local or regional needs. For example, the first bond issuance in Europe that was designed under Islamic principles called Sukuk was a sub-sovereign bond issue in Germany that did not offer interest payments but instead provided the bond’s investors a return equal to EURIBOR rates.
1. Since the beginning of 2000, sukuk have become important Islamic financial instruments in raising funds for long-term project financing. The first sukuk were issued by Malaysia in 2000, followed by Bahrain in 2001.  Since then sukuk have been used by both the corporate sector and states for raising alternative financing.  While sukuk issuance was affected by the global financial crisis, since 2011, sukuk have been growing in popularity.[footnoteRef:78] [78:  Reference [27]] 

1. Then this is a tangible opportunity for Zanzibar to get financing for investment in RE and EE Projects.
[bookmark: _Toc394527091][bookmark: _Toc479052834][bookmark: _Toc491674039]Human Resource considerations
1. Even if equity and debt financing are available, another scarce commodity is human capital. Building and operating an RE and EE projects are not a familiar task for Zanzibar villagers. It is always possible for donors to provide the outside know-how to build an RE and EE project in the occasional “pilot” village.
1. If RE and EE project-based electrification is to make a real difference, it requires both private capital and business know-how that is replicable and can be easily scaled up. If available, this human capital is the fertilizer that allows RE and EE projects to take hold and flourish on more than a pilot basis. Without financial and human capital, the permits, licenses, and rules of a regulatory system, no matter how carefully written, are just “pretty words on pieces of paper.”
1. The development of clean-energy projects requires modern technologies (although usually not cutting-edge techniques) not readily at hand in emerging economies. Subsequently, the operation and use of those technologies requires knowledge and technical capacity often lacking at sufficient levels in these same developing countries. The requisite technology transfer requires selected capacity development activities that depend on the clean-energy potentials targeted. 
1. In matters of capacity building, awareness and dissemination, the RGoZ could carry out activities including increasing institutional capacity, relevant research and development (R&D) and workforce capacity training and information dissemination to promote the development of renewable energy projects among its citizenry.
[bookmark: _Toc388187009][bookmark: _Toc394527092][bookmark: _Toc479052835]7.3.2.1 Key Stakeholders and Developers
1. Numerous other organizations in Zanzibar integral to the development of RE resources lack the technical capacity, knowledge or information to enable robust investment in the sector. Power utilities do not readily accept power produced by solar and wind technologies because of the smaller size of these technologies, on the one hand, and normal resistance to change in any well-established institution, on the other. They also lack the expertise to match intermittent power with their usual peak load.
1. Inadequate domestic technical skills result in poor maintenance of imported RE systems and lack of provision of adequate after-sales service. There is need for high and middle level technical manpower in business development, manufacturing and overall management. The public sector also lacks adequate personnel to undertake effective monitoring and evaluation.
1. Sustainable clean-energy development is also hindered by a general lack of knowledge, information, capacity and effective communication on the development of clean-energy technologies, including the necessary background data and inventory of potential energy sources and financial options.
1. In recognition of these barriers, the RGoZ could pursue efforts to increase awareness and understanding of RE and EE technology complexities and build the capacity of key players. For example, jointly organize technology-focused national or multinational information campaigns with equipment and technical-services providers, targeting decision makers of companies that provide the specific technologies matching the region’s available clean-energy potentials.
[bookmark: _Toc388187012][bookmark: _Toc394527093][bookmark: _Toc479052836]7.3.2.2 Higher Education Institutions
1. Higher education institutions, such as KIST or SUZA have a role to play in the exploitation of Zanzibar’s abundant renewable energy resources. These activities span from local R&D to develop RE solutions appropriate to the environment and local economy of Zanzibar to the building of local technical capacity of the RE and EE project workforce. Sample of those are Karume Institute of Science and Technology (KIST), and State University of Zanzibar (SUZA) among others
1. It is to this end that the RGoZ could promote the following series of actions and initiatives higher education institutions can take to push forward ren.ewable energy development in the country.
1. R&D on how to extract the highest clean-energy potential at the lowest costs and to ensure sustainability of its use, for example waste and residues.
1. R&D on how to adapt efficient pre-use transformation solutions and combustion equipment to the specific characteristics of the region’s biogas types.
1. Gather research and knowledge on how to manage biomass collection, transport, and related infrastructure and logistics and over cutting issues.
1. Research changes to farming practices using agricultural waste to produce energy to help strike an optimal balance between use as a fuel and alternative utilizations.
1. Guidance to the educational sector so that it can help build the technical, financial and business capacity to develop and maintain RE technology systems.
1. Incentivizing exchange of information and students with other international education institutions.
1. High and middle level RE and EE project technical degrees to fill critical manpower gaps.
[bookmark: _Toc388187013][bookmark: _Toc394527094][bookmark: _Toc479052837]7.3.2.3 Zanzibar Citizens
1. The RGoZ could launch a promotion and awareness campaign to increase the citizenries understanding of the need, benefits and opportunities surrounding RE Resources, and EE projects. The RGoZ will identify appropriate dissemination channels, which will likely be Town Councils, Civil Centers, Youth Institutions, Women Associations and other civil associations as appropriate dissemination channels to transmit message to general public. Training will be offered to the main points of contact and people in charge at these institutions so that they can correctly communicate the messaging to the citizens.
[bookmark: _Toc394527095][bookmark: _Toc479052838][bookmark: _Toc491674040]Institutional Framework considerations
[bookmark: _Toc388187007][bookmark: _Toc394527096][bookmark: _Toc479052839]7.3.3.1 Government Organizations
1. The successful development and deployment of any technology, especially relatively new ones such as renewable energy, requires coordination among several institutions covering the various technical, economic and market aspects. In Zanzibar, this means including not just ZECO, ZURA, ZEMA and DoEM, but other government agencies involved in RE development. Unfortunately, institutional capacity is not always available in country, putting renewable energy and energy efficiency opportunities at a disadvantage.
1. New online resources exist that can help decision makers to evaluate RE and EE projects. Under the umbrella of the Clean Energy Ministerial Multilateral Working Group on Solar and Wind Energy Technologies, a multinational group of institutions have partnered to develop the Capacity Needs Diagnostics for Renewable Energies (CaDRE), a guide for conducting renewable energy capacity needs assessments. The RGoZ could access tools like CaDRE and could explore other means of increasing institutional capacity in the renewable energy sector.
[bookmark: _Toc388187008][bookmark: _Toc394527097][bookmark: _Toc479052840]7.3.3.2 Local Financial Institutions
1. Many renewable energy systems, and energy efficiency opportunities have a high up-front cost, which is a major financing obstacle. Evidence suggests that people are usually willing and able to pay for higher quality energy services, but rural consumers or entrepreneurs often do not have access to financing.  
1. The initial cost barrier can be overcome through long-term credit via local dealers or financial institutions, micro-credit, leasing, fee-for-services, and early stage capital in the form of equity investment or debt financing. 
1. [bookmark: _Toc479052842]With this in mind, RGoZ could consider loan guarantees, supplier credits, and programs to build capacity of local financial institutions to provide small-scale loans for rural households and small enterprises to help overcome this barrier and increase the affordability of rural renewable systems.
1. This a reason why, the RGoZ would evaluate the preparation of a RE&EE dedicated fund for financing these high up-front cost, accelerating the deployment of RE&EE opportunities.


[bookmark: _Toc491674041]Detailed action plans with priorities, budget and schedule
1. The following Tables 14 and 15 are showing the short-term (=<5years) and middle and long term (>5years) detailed action plans with priorities, budget and schedule. Those tables and their calculation assumptions are included in an Excel File provided separately. The budget has a detailed breakdown on a) Labour Costs and b) Material, Equipment and Others 
1. Table 16 is showing a more detailed approach for implementation
[image: ]
1. Table 14 “short-term (=<5years) detailed action plans with priorities, budget and schedule”
[image: https://upload.wikimedia.org/wikipedia/commons/thumb/d/d4/Flag_of_Zanzibar.svg/220px-Flag_of_Zanzibar.svg.png]Technical Assistance for the implementation of renewable energies and energy efficiency projects, including regulatory reforms [image: ](Lot 2)


1. From the Table 14, it is possible observing that the Action Plan put special emphasis in the 5 Key Energy Efficiency Areas: 1)Adopting cooking-stoves standards and monitoring/auditing/enforcement  tools with ZBS and DoForestry; 2)Adopting EU Building Codes and monitoring/auditing/enforcement tools with ZBS and DoCU/UNESCO; 3)Forbiden electrical water heaters, replacement with Solar water heaters;  monitoring/auditing/enforcement tools with ZBS, ZECO, DoCU/UNESCO; 4)Adopting EU Labelling System for Electrical appliances and monitoring/auditing/enforcement tools with ZBS and ZECO/DoEM; and 5)Adopting EU Emission Control Standards for inefficient engines using in transportation; and monitoring/auditing/enforcement Tools with ZBS, DoEM and DoTransport. 
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[bookmark: _Toc392453703][bookmark: _Toc394527102][bookmark: _Toc479052843][image: ] 
1. Table 15 “middle-long term (>5years) detailed action plans with priorities, budget and schedule”



1. Table 16 – More Detailed Action Plan for implementation
	Category
	Specific Barrier
	Policy or Financial  Solution
	Pros and Cons of Solution
	Responsible Authority

	Behavioral barriers
	Lack of awareness of viable renewable energy technologies among the public, private sector investors and financial institutions
	Implement demonstration projects on viable technologies
	Pro:  Reduce risk profile of RE to investors, increase public familiarity and support
Con: Can taint perceptions of RE if costly or does not function well
	DOEM and ZECO

	1. 
	1. 
	Promotion and awareness campaign through local government and civil associations to increase public’s knowledge about RE resources. Train main points of contact so that they correctly communicate message.
	Pro:  Increase public familiarity and support
Con: Requires cooperation from local gov. and civil assoc., requires dissemination capacity, danger of being costly
	DOEM and ZECO

	1. 
	Inadequate awareness creation amongst local financial institutions on improving access to finance, including micro-finance, for RE investments
	Raising awareness amongst micro finance institutions; define measures to improve access to loans for RE
	Pro:  Reduce risk profile of RE to investors
Con: Potential for micro-finance to be overly restrictive to have impact
	MoF, DOEM and ZECO

	1. 
	Lack of overarching RE goals
	Public registry of national renewable energy and energy efficiency goals
	Pro: Signal to international and investment community. Reference for Zanzibar policy makers
Con: Not legally binding
	Top levels of government, MoF

	Institutional barriers
	Little institutional capacity regarding RE and EE development
	Train officials of key energy institutions on technical, managerial, financial and regulatory capacity
	Pro: Increase stability and longevity of institutions involved in RE and EE, cost-effective and feasible to implement
Con: Can have little effect if local conditions not carefully taken into account for training programs, potential for loss of knowledge when employees leave
	DOE, ZECO, University of Zanzibar

	1. 
	1. 
	Establish a dedicated RE and EE Agency to design RE and EE policies, streamline administrative procedures, assist in deployment of private RE and EE projects, lead deployment of demonstration and other public RE and EE projects and coordinate among various stakeholders
	Pro: increase investor trust and regulatory certainty
Con: Could be complicated and costly to establish and maintain, may require additional tax revenue
	DOEM and ZECO

	1. 
	1. 
	Access and use tools like Capacity Needs Diagnostics for Renewable Energies (CaDRE), a guide for conducting renewable energy capacity needs assessments.
	Pro: Free, discover capacity gaps
Con: Findings do not necessarily lead to implementation unless an executive champions change
	MoFP, MoLWE&E, MoT, DoEM, ZURA and ZBS

	
	Weak capacity for project feasibility studies and implementation
	Engage qualified experts for project feasibility; train officials of relevant energy institutions on  capacity for project feasibility studies and implementation
	Pro: Increase stability and longevity of institutions involved in RE and EE, cost-effective and feasible to implement
Con: Can have little effect if local conditions not carefully taken into account for training programs, potential for loss of knowledge when employees leave
	DOEM and ZECO

	
	Challenges with access and connection to transmission lines including need to expand transmission lines to accommodate new RE
	Connection targets for distribution companies to promote access
	Pro:  Easy and cheap to implement
Con:  Difficult to enforce
	ZURA

	
	
	Increase planning capacity through external technical assistance
	Pro: Will reduce risk profile for RE and EE developers
Con:  External assistance may not understand local needs well, locally trained employees may leave organization
	DOEM and ZECO, ZURA

	
	Legacy energy monopoly (ZECO as buyer of power) hindering power purchase agreements
	Institute regulation opening grid access
	Pro:  introduce competition, reduce costs, increase efficiency, improved quality of power supply
Con:  More complicated planning process, increase system operation costs
	DOE, ZECO, ZURA

	
	Lack of energy service companies able to install, maintain and collect fees for fee-for-service PV
	Establish a concessionaire auctioning process allotting and ESCO a monopoly over a fixed geographical range for a set period of time
	Pro:  Attracts ESCOs, reduces costs, increase access to electricity
Con:  auction must be designed carefully or can be gamed (then cost more), ESCO may not have strong capacity
	DOE, ZURA, and ZIPA

	
	Inadequate monitoring and evaluation of RE programs
	Institute an Monitoring & Verification (M&V) framework to measure RE and EE projects including KPIs
	Pro: Feedback from the “market” in order to verify how well RE projects are advancing.
Con: Need to train local capacity. M&V framework needs to carefully crafted to have meaning.
	DOE, ZURA, Zanzibar Statistics Office

	
	
	Train public sector personnel to undertake effective monitoring and evaluation.
	Pro:  monitor and improve progress of RE and EE projects, measure and increase impacts of future projects
Con: If not designed well, can lead to false conclusions and costly actions
	MLWE&E

	Regulatory barriers
	Lack of sound policy and regulatory frameworks to promote and govern RE and EE projects
	Feed-in-tariff
	Pro:  Fixed price certainty to RE developers (if price high enough), energy security, job creation
Con:  Increased cost of electricity, administratively burdensome. Subsidy.
	ZURA, DOEM and ZECO

	
	
	RE and EE tendering framework for generation, transmission and distribution projects by Renewable Energy Capacity blocks, with clearly defined standards and conditions in the request for proposals
	Pro: Certainty and Transparency to Electricity Market Players.  PPAs reduce project risks because of long-term contracts
Con:  Difficult to administer, local capacity needs to be developed
	ZURA

	
	
	Net-metering for solar PV
	Pro: Induces investment in PV, some peak capacity benefits, avoid need for batteries and transmission losses
Con:  utility revenues decline and must increase price to other ratepayers, storage service provided to PV owner and utility may not be compensated for this cost
	ZURA, ZECO and DOE

	
	
	Government subsidies for rural electrification
	Pro:  increased access to the poor, social empowerment, increase economic activity and jobs
Con:  need to increase taxes to pay increase government expenditures, can distort purchases decisions and lead to costly market inefficiencies
	DoEM

	
	
	Priority dispatch for electricity from renewable sources similar to Directive 2001/77/EC of the EU
	Pro:  Increase security capacity will be used for revenue generation
Con:  May not be lowest cost energy (increase costs to consumers), problems with intermittent renewables increasing system operation costs
	ZURA

	
	No definitions on grid integration rules
	Grid Code covering the connection of generation facility and apparatus at a new connection point and the modification of generation facility and apparatus at an existing connection point.
	Pro: Certainty and Transparency to Electricity Market Players
Con: Cost 
	ZURA

	
	
	Grid code stating guaranteed access and priority of dispatch for RE generation.
	Pro:  a lot of RE
Con:  more SO expenses if the RE is from intermittent sources; 
	ZURA

	
	
	Grid code covering requirements with regard to the medium term development and operational planning of the grid system including generation capacity planning.
	Pro: Certainty and Transparency to Electricity Market Players
Con: Cost  
	ZURA

	
	
	Unbundling and tariff and fee frameworks for generation, transmission and distribution
	Pro:  competitive energy markets, reduced costs and prices to consumers, facilitate investments
Con:  Transaction costs of separation, less proven in distribution markets compared to transmission markets
	ZURA

	
	Lack of long-term regulatory certainty 
	Establish a dedicated RE and EE Agency (see under Institutional Barriers)
	Pro: Strong signal to International Community 
Con: Cost 
	DoEM and ZECO

	
	Availability of land with secure tenure for private sector investment in large-scale development
	Strengthened and streamlined permitting (and property laws and asset rights)
	Pro:  Increase investor confidence of longevity and enforceability, increase investments
Con:  potentially subject to corruption, could have negative environmental impact if rushed impact assessment
	ZURA, MLWE&E, and MoAgr., and ZIPA

	Financial barriers
	Limited access to financing
	Establish partnerships with financial institutions to facilitate access to credit
	Pro: Spark early-stage development of projects
Con: Funds needed (maybe from fossil-fuel tax?)
	MoF, ZIPA

	1. 
	High initial investment costs

	Create a Renewable Energy and Energy Efficiency Fund  to provide developers with co-investment for early-stage development of RE and EE projects
	Pro:  Reduce initial investment cost, attract additional investors, jobs, social empowerment, increased energy access
Con: Increased government expenditure, need to increase taxes
	MoF, ZIPA, DoEM

	1. 
	
	Reduce import duties on RE and EE equipment
	Pro:  Reduce initial investment cost, attract additional investors, jobs, social empowerment, increased energy access, decrease market distortion
Con: Increased government expenditure, need to increase taxes, potential lost jobs from competition with local producer
	MoF

	1. 
	
	Production tax credit
	Pro:  RE and EE decreases production costs, more employment
Con: Government must collect additional tax or reduce tax base, lack of regulatory certainty
	MoF, ZIPA

	1. 
	
	Investment tax credit
	Pro:  RE and EE decreases investment costs, more employment
Con: Government must collect additional tax or reduce tax base, lack of regulatory certainty
	MoF

	1. 
	
	Loan guarantees
	Pro:  Reduce risk to lenders, increase loan activity, reduce rates, increase investment
Con:  If the borrower defaults, the government must step, placing financial  burden on governments
	MLWE&E, MoF, ZIPA

	1. 
	
	Tax Grace period

	Pro:  RE and EE decreases Investment costs, more employment
Con: Lost revenue to government
	MoF, ZIPA


	1. 
	Wide availability of lower cost fossil-fuel systems

	Fossil fuel tax
	Pro: Levels playing field for RE vis-à-vis fossil-fuel systems.
Con: Can distort market demand.  May impact the poor.
	MoF, ZIPA

	1. 
	Low private sector investment in generation and limited use of RE support mechanisms

	Strengthen implementation of facilitation mechanisms to attract sector investment in electricity generation
	Pro: More Private Investors and Competition and RE projects
Con:  NA
	ZURA, DoEM, ZECO

	1. 
	High transaction costs for smaller, distributed RE technologies (e.g. solar PV and Solar Pumps)
	Access the most recent paradigms on off-grid electrification such as mini-grid development through the new UNEP initiative on mini / micro grids. 
	Pro: Inexpensive, increase access to energy, social empowerment
Con:  Requires funds to implement paradigms
	MLWE&E

	1. 
	
	Programs to build capacity of local financial institutions to provide small-scale loans for rural households and small enterprises
	Pro: Reduce transaction costs, social empowerment, increased energy access
Con:  Can be administratively burdensome
	MoF, ZIPA, DoEM

	1. 
	High cost of both biomass and waste collection and management. Over cutting
	Local R&D on how to manage biomass collection, transport, and related infrastructure and logistics, and over cutting issues.
	Pro:  Increase security of supply to developers, reduce risk, reduced costs, eliminate wastes, higher efficiency
Con: May take many years to bear fruit, requires collaboration of many industry players. Perhaps unemployment of basic jobs (Collection)
	University of Zanzibar, MLWE&E

	Technical barriers
	Limited technical capacity and local RE expertise

	Incentivizing exchange of information and students with other international education institutions.
	Pro:  Inexpensive, increase local technical capacity, technology transfer, attract developers, jobs
Con: Potential Brain Draining 
	University of Zanzibar, MLWE&E

	
	
	Establishment of high and middle level RE technical degrees to train manpower
	Pro:  increase local technical capacity, pipeline of future technical capacity, attract developers, jobs
Con: Need foreign technical assistance to establish program, lack of trained trainers, students will not be attracted unless there are good job prospects.
	University of Zanzibar, MLWE&E

	
	Lack of technical capacity to sustainably harvest, cost-effectively extract, and then efficiently combust local biomass residues
	Local R&D to develop RE solutions appropriate to the environment and local economy
	Pro:  Increase surety of supply to developers, reduce risk, reduced costs, eliminate wastes
Con: May take many years to bear fruit, requires collaboration of many industry players
	University of Zanzibar, MLWE&E

	
	Need for quality industry standards

	Grid code stating technical standards relating to plant and apparatus.
	Pro:  Improved performance of RE power, reduced risk to project developers, encourage innovation
Con: Cost
	ZURA, MLWE&E,
ZBS

	
	
	Establish testing and certification facility
	Pro:  Improved performance of RE power, reduced risk to project developers,
Con:  Cost, administratively burdensome, need local technical capacity
	ZURA, MLWE&E,
ZBS

	1. 
	Challenges with access and connection to transmission lines including need to expand transmission lines to accommodate new RE

	Transmission tariffs charged to clean-energy project developers
	Pro:  Increase access for RE and EE projects, increase access to energy, social empowerment, jobs
Con: increased cost of electricity
	ZURA

	1. 
	Challenges with additional operational system costs due to intermittency of some renewables

	Provide dispatch priority only to renewables with firm power characteristics such as biomass or CSP.
	Pro:  Reduce costs, increase grid stability and reliability, reduce risk to RE investors
Con:  Puts wind, solar and biogas at a disadvantage, dispatched RE may be costlier than alternatives
	ZURA

	1. 
	
	Hybridize existing diesel plants with intermittent RE power
	Pro:  Add more renewables to the mix
Con:  Cost
	MLWE&E, ZECO

	1. 
	
	Encourage the assessment of additional new hybrid generation projects in the future.
	Pro:  Add more renewables to the mix
Con:  Cost
	MLWE&E, ZECO

	1. 
	Lack of comprehensive and reliable renewable energy resource data (e.g. wind speeds, solar insolence, biomass resource base etc.)
	Create a geographical information system (GIS) based platform to compile dynamic information to assess the viability of a RE projects
	Pro:  Reduce investor risk, clarify opportunities
Con:  High cost to gather needed energy resource data
	MLWE&E, ZECO



[bookmark: _Toc491674042]Conclusions and recommendations/actions plan
1. This section is providing conclusions and recommendations, and action plans, based on the initial findings from Section 2 to 7.
[bookmark: _Toc491674043]Initial Findings
1. The initial findings are listed and briefly commented below:
· From Section 2, the main existing barriers for the development of RE and EE projects are highlighted as follow: 1) Unclear flexibility of current TANESCO-ZECO PPAs[footnoteRef:79] which request renegotiation of their T&Cs; 2) Lack of Financial Trust of Potential Off-Taker; and 3) Lack of Power Transmission and Distribution infrastructure. The existing Barriers findings are expected to be totally or partially overcame after the introduction of the new energy policy review and Energy Act under preparation by the SIDA II project, where Lot 1 and Lot 2 Contractors are stakeholders. The current regulations are time-consuming and they would request a simplification from RGoZ. The Section 7 proposed policy and institutional changes to be evaluated.  [79:  This situation is clarified in Annex J “OBSERVATION ON TANESCO – ZECO POWER PURCHASE AGREEMENTS (PPAs)”] 

· From Section 3, the Market Appraisal findings are independent from the new extension of Lot 1 schedule because it is describing best practices facts no directly linked to the project delivery schedule, however technology manufacturing learning curves and historical facts have indirectly demonstrated that RE and EE projects are more competitive from the investment point of view as soon as the time is passing, since PV Solar and Wind Technologies have reduced investment costs at least 10 folds in the last 20 years. It is important for decision-makers in RGoZ to keep in mind the recent Zambia competitive procurement tender (June 2016) which was looking for PV Solar project, and it has achieved a milestone price for Sub-Sahara Africa Market of US$ct6.02/kWh price at 20 years PPA contract[footnoteRef:80]. [80:  A full case of Rwanda is provided in Annex K, at request of a member of the Technical Committee.] 

· From Section 4, it is necessary to highlight the new recent fact of 15-month extension of Lot1 contract and the change of its scope of work absorbing the responsibilities of Lot0 “Mast Measurements and data collection”. Then, the RGoZ has decided to wait until the grid integration and absorption capacity report output be available from Lot 1 contractor, scheduled by end July 2017, and then proceed with further decisions[footnoteRef:81]. At the same time Lot 2 Contractor will develop any potential legal tool and framework in order to support the RGoZ in that regard. [81:  Lot 1 delivered its draft grid integration report on 14 August 2017, a summary of its findings is provided in Annex L.] 

· From Section 5, the on-grid and off-grid forecast demands for Zanzibar are fully independent of the Lot 1 schedule and another decisions from another development partners such as SIDA II and the AfDB which are under preparation today, such as the SIDA II review Energy Policy and the preparation of the Energy Act; and such as the AfDB off-grid energy access initiative which plans to fund this alternative solutions to improve and complement energy access in Zanzibar by 2030 at 95%. The proposed Scenarios and Trends (5-10 years and 2030) are showing the urgent need that RGoZ might change the current “Business-as-Usual” Energy Scenario, otherwise there would be high probabilities that the 100MW undersea cable will be overloaded as early as year 2019. In the item 5.3, some Energy Scenarios are exploring solutions based on more Energy Efficiency measure applications.
· From Section 5 yet, the cost-benefit analysis and Multi-criteria decision matrix for RE & EE technologies frameworks are conceptually independent from the new extension of Lot 1 schedule, however it is necessary to review the impact of the opportunity costs which are related to the timeline. In addition, in the multi-criteria decision matrix, it is necessary to explore the economic impact on the Zanzibar environment and social community related to any RE and EE technology evaluation.
· From Section 6, similar situation might be re-evaluated when analysed “Financing RE & EE scenarios and opportunities”.
· From Section 7 and this Section 8, the “Proposal of policy paper” on RE and EE in Zanzibar, and the “Conclusions and recommendations/action plans” which are independent from the outputs from Lot 1, and they are fully related to the decisions included in the Energy Policy Review and the Energy Act under preparation by the SIDA II project.
[bookmark: _Toc491674044]Conclusions and Recommendations
1. The main conclusions and recommendations from the initial findings are the following:
· It is recommend to urgently clarify the flexibility of current TANESCO-ZECO PPAs[footnoteRef:82] which might request renegotiation of their T&Cs; otherwise ZECO may be obliged to purchase power from TANESCO all the time until the end of the contract (2050). [82:  This situation is clarified in Annex J “OBSERVATION ON TANESCO – ZECO POWER PURCHASE AGREEMENTS (PPAs)”] 

· It is recommended RGoZ shall assess tender opportunities utilizing a RE competitive procurement framework, keeping in mind the recent Zambia competitive procurement tender (June 2016) which was looking for PV Solar projects, and it has achieved a milestone price for Sub-Sahara Africa Market of US$ct6.02/kWh price at 20 years PPA contract[footnoteRef:83]. [83:  A full case of Rwanda is provided in Annex K, at request of a member of the Technical Committee.] 

· It is recommended that the new regulatory documents produced by SIDA II programme contribute to remove totally the existing Barriers detected by Lot 1 and Lot 2 contractors. At request of the donors, the consultants from SIDA II programme and from EU RE&EE programme Lot 1 and Lot 2 are coordinating efforts in order to enhance the Zanzibar regulatory framework under development.  
· It I recommended that RGoZ starts working on extreme energy efficiency measures application, because with the new planned loads by 2020, there is high probabilities that the undersea cable of 100MW capacity will be overloaded as early as year 2019.
· It is recommended that ZECO urgently update its Electricity Master Plan to understand easily its operations constraints.
· It is recommended that ZECO identify the basic power services in Zanzibar to assure energy security and reliability to those loads. And plan building local renewable energy generation serving those critical loads and decreasing their dependency from mainland energy supply.[footnoteRef:84] [84:  Reference [2]] 

[bookmark: _Toc491674045]Action Plan
1. Despite the uncertainties mentioned above which are changing the original schedule and scope of work, the next steps will be likely focused on developing the project’s outputs by middle of 2018, this will include  building consensus with the stakeholders’ in adopting a fast track strategy to build an enabling environment attracting private investors and financiers which will deploy small and middle scale renewable energy and energy efficiency projects, and providing training and capacity building in this subjects to main project beneficiaries (in particular, ZECO) meeting their needs and fulfilling the gaps. 
1. A workshop with all the key stakeholders in Zanzibar will be organised by September 2017 in order to present and discuss the findings of this RE&EE projects opportunity assessment report. After the workshop, all the comments and questions will be collected and addressed in a final version of the current report.
1. The Short-Term Action plan (=<5-years) introduced in the Section 7 emphasises the immediate application and action on the 5 Key Energy Efficiency areas indicated before focused on 1)Adopting cooking-stoves standards and monitoring/auditing/enforcement  tools with ZBS and DoForestry; 2)Adopting EU Building Codes and monitoring/auditing/enforcement tools with ZBS and DoCU/UNESCO; 3)Forbiden electrical water heaters, replacement with Solar water heaters;  monitoring/auditing/enforcement tools with ZBS, ZECO, DoCU/UNESCO; 4)Adopting EU Labelling System for Electrical appliances and monitoring/auditing/enforcement tools with ZBS and ZECO/DoEM; and 5)Adopting EU Emission Control Standards for inefficient engines using in transportation; and monitoring/auditing/enforcement Tools with ZBS, DoEM and DoTransport.
1. In item 6.7 Brief on levelised economic and financial cost of alternative options is suggested a Financial Strategy for minimising financial cost at this point.
1. In addition, the Short-Term Action plan focused on introducing an enabling environment for the development of RE & EE projects.
1. The middle-long term action plan (>5-years) focused on the consolidation and permanent adoption by the Zanzibar community of the energy efficiency and renewable energy mind-set.
1. Please visit Section 7 and review the Tables 14 and 15 which are showing the short-term (=<5years) and middle and long term (>5years) detailed action plans with priorities, budget and schedule. Those tables and their calculation assumptions are included in an Excel File provided separately. The budget has a detailed breakdown on a) Labour Costs and b) Material, Equipment and Others. 
1. 
1. 
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1. https://en.wikipedia.org/wiki/Cost_of_electricity_by_source
1. [20] - https://www.lazard.com/media/438038/levelized-cost-of-energy-v100.pdf
1. References from Cost Benefit analysis for RE & EE technologies
1. [21] - Guide to Cost-Benefit Analysis of Investment Projects - EU, December 2014; http://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/cba_guide.pdf
1. European Investment Bank, (2013) The Economic Appraisal of Investment Projects at the EIB.
1. http://www.eib.org/attachments/thematic/economic_appraisal_of_investment_projects_en.pdf
1. THE COSTS & BENEFITS OF AID TRANSPARENCY, 2009
1. http://www.aidtransparency.net/wp-content/uploads/2010/06/1140-100407-Framework-for-Costs-and-Benefits-of-transparency-with-Annexes.pdf
1. A Framework for Using Cost-Benefit Analysis in Making the Case for Software Upgrade, 2012
1. http://iisit.org/Vol9/IISITv9p399-409Ali0129.pdf
1. Cost Benefit Analysis - Decision Making Tools
1. https://www.mindtools.com/pages/article/newTED_08.htm
1. Project Assessment Framework, Cost-benefit analysis - Queensland Treasury, 2015
1. https://www.treasury.qld.gov.au/publications-resources/project-assessment-framework/paf-cost-benefit-analysis.pdf
1. Policy Essentials: Cost–Benefit Analysis, Business Council of Australia, 2012
1. Link Not Available
1. Cost-Benefit Analysis and Multi-criteria 
1. https://www.anzsog.edu.au/userfiles/files/News%20and%20events/CostBenefitMCAAnalysis%20ppt.pdf
1. References from Multi-criteria decision matrix for RE & EE technologies
1. [22] – Multicriteria Tool IRENA & US DoE - http://mapre.lbl.gov/
1. http://blogs.msdn.com/mswanson/archive/2008/07/20/my-decision-matrix.aspx
1. https://www.rfp-templates.com/What-is/Decision-Matrix
1. https://www.ncsu.edu/nrli/decision-making/MCDA.php
1. http://bit.csc.lsu.edu/trianta/EditedBook_S/EEEE1.pdf
1. http://eprints.lse.ac.uk/12761/1/Multi-criteria_Analysis.pdf
1. https://www.youtube.com/watch?v=9BDLzMoHZ4U
1. https://phps.portals.mbs.ac.uk/Portals/49/docs/jyang/XuYang_MSM_WorkingPaperFinal.pdf
1. http://www.worldbank.org/urban/solid_wm/erm/Annexes/US%20Sizes/New%20Annex%204D.4.pdf
1. Plans
1. http://www.eumayors.eu/IMG/pdf/seap_guidelines_en.pdf
1. http://energy.gov/sites/prod/files/2014/05/f15/cesp_guide.pdf
1. http://thesolutionsproject.org/
1. The Economic Case for Wind and Solar Energy in Africa - http://newscenter.lbl.gov/2017/03/27/economic-case-wind-solar-energy-africa/
1. Strategic siting and regional grid interconnections key to low-carbon futures in African countries - http://www.pnas.org/content/early/2017/03/21/1611845114.full
1. MapRE Tool, US Department of Energy’s Lawrence Berkeley National Laboratory - http://mapre.lbl.gov/
1. References from İnformation on availability of funds
1. [23] - http://www.repp.org/repp_pubs/articles/pv/7/7.html;  
1. https://energypedia.info/wiki/Funding_Mechanisms_for_Solar_Energy;
1. [24] - Michael Philips, “ECHCO to Close on $1 Billion Package, Including Renewables,” Clean Energy Finance, Winrock International and Energy Ventures International
1. [25] –Uganda GET FiT - http://www.getfit-uganda.org/ ; http://www.iea.org/policiesandmeasures/
1. References from RE&EE Policies
1. [26] - http://www.investinginbonds.eu/pages/learnaboutbonds.aspx?folder_id=472
1. [27] - http://lexicon.ft.com/Term?term=sukuk-(Islamic-bonds)
1. Energy Efficiency Trends and Policies in the EU - ODYSSEE-MURE - http://www.odyssee-mure.eu/publications/br/synthesis-energy-efficiency-trends-policies.pdf
1. World_Energy_Perspective_Energy-Efficiency-Policies-2013_Full_Report - http://www.worldenergy.org/wp-content/uploads/2013/09/World_Energy_Perspective_Energy-Efficiency-Policies-2013_Full_Report.pdf
1. References from Annex F
1. Reference guidance - Economics of Wind Projects - https://energypedia.info/wiki/Economic_Analyses_of_Wind_Energy_Projects
1. World Bank (1996) Handbook on Economic Analysis of Investment Operations; 
1. The contents of this article have been prepared by the project team of the feasibility study of the Ethiopian wind park Mesobo-harena, conducted by the Deutsche Gesellschaft für internationale Zusammenarbeit (GIZ) in cooperation with the Austrian development agency and Lahmeyer international. Originally the contents have been published as: GTZ (2006) Feasibility Study for Wind Park Development in Ethiopia and Capacity Building - Mesobo-harena Wind Park Site); 
1. In the feasibility study for the Mesobo-Harena wind park in Ethiopia conducted by the Deutsche Gesellschaft für internationale Zusammenarbeit (GIZ) the diesel power plant, which is used as an example for the economic comparison with the wind park project, was based on one existing 40 MW diesel power plant (DPP) located in the northern part of Ethiopia. The financial data was adjusted where ever applicable to arrive at the estimated current market value of the existing plant;
1. GTZ (2006) Feasibility Study for Wind Park Development in Ethiopia and Capacity Building - Ashegoda Wind Park Site);
1. ISO 3046-1:2002 Reciprocating internal combustion engines -- Performance -- Part 1: Declarations of power, fuel and lubricating oil consumptions, and test methods -- Additional requirements for engines for general use;
1. Distributed generator systems (gensets) are electric generating facilities that are sited at or near the electric user’s home or business. They may be integrated into the electric utility grid system so that the utility may be relied on for back-up power. In other cases, a genset may provide, at times, more power than is required by the host user and may deliver this power to the utility (often called “reverse metering”). Gensets may also provide emergency power for the host when there is a power outage on the grid. In other applications, gensets are placed off-grid – in rural farms or villages in undeveloped countries, for example. 
1. OECD (2006); 
1. European Energy Exchange (2011) Market prices EU Emission Allowances; 
1. For a complete description of all scenarios, see the feasibility study of the Mesobo-Harena wind park in Ethiopia conducted for the Deutsche Gesellschaft für internationale Zusammenarbeit (GIZ);
1. UNFCCC - Guidelines for completing the project design document (CDM-PDD) and the proposed new baseline and monitoring methodologies (CDM-NM);

1. 

[bookmark: _Toc491674047]Annex B Barriers’ Assessment Report
1. Report on Appraisal and Analysis of Barriers – Look at Separate Document.


[bookmark: _Toc491674048]Annex C Current Policies and Regulations affecting RE and EE projects
1. The following is showing the key current policies and strategic documents governing the Zanzibar Electricity Sector; in the item 2.2 a chart with the current key regulation affecting RE and EE Projects is depicted; 
1. Remark: These items are totally in line with the findings of Lot 1 report of Regulatory Requirements issued on March 10, 2017.
[bookmark: _Toc479052759]Annex C.1 - Vision 2020, 2000
1. In 2000, the Revolutionary Government of Zanzibar adopted the Vision 2020 which “aspires to improving the standard of living of the people of Zanzibar. The vision points to promotion of locally affordable economic and social infrastructure such as electric energy, transport, communication facilities, banking facilities and other social services as key policies to reach the overall objective of eradicating absolute poverty in the society.” 
1. Energy related policy objectives include: 
· Establish an independent power supply system to reduce dependency on imported energy and the pressure on demand for forest resources. 
· Develop and promote energy supply and management systems that will ensure reliable energy for all purposes at a reasonable cost. 
· Encourage Research and Development on non-wood energy sources (such as solar, wind power and biogas) and on energy efficient domestic alternative sources of energy. 
· Promote an efficient use of energy, ensure conservation of renewable and non-renewable energy sources and the protection of environment; and 
· Promotion of petroleum exploration activities. 
[bookmark: _Toc479052760][bookmark: _Toc294039766]Annex C.2 - MKUZA II, 2010
1. The 2010 second Zanzibar Strategy for Growth and Reduction of Poverty (MKUZA) acknowledges the fact that Zanzibar is dependent on the power supply from the mainland. One of the operational targets of the MKUZA II is to ensure energy security by 2015. Identified activities related to this target are:
· Conduct feasibility studies and implement the recommendations for future energy demands and alternative sources of energy, including wind and thermal energy, sea wave, solar energy and natural gas. 
· Purchase and maintain standby generators both in Unguja and Pemba.
· Expand storage capacity for strategic fuel reserves.
· Conduct study to ensure petroleum and natural gas security for Zanzibar and implementation of recommendations.
· Lay down electric submarine cable from Dar to Unguja.
· Create awareness of the efficient use of energy.
· Expand and maintain the present electricity infrastructure in Zanzibar.
· Ensure financial sustainability of ZECO.
· Build the human resource capacity of the energy sector.
· Facilitate household energy installations.
1. MKUZA II also acknowledges the importance of access to electricity for attracting investors. As one can see from the list above, quite a few of the targets have already been reached, but some remain.
[bookmark: _Toc479052761]Annex C.3 - MKUZA III, 2017 (approved, but under official publication at the close of this Report)
1. The 2016 third Zanzibar Strategy for Growth and Reduction of Poverty (MKUZA) was prepared, approved by the RGoZ Parliament, and today it is under official publication at the close of this Report. Recently was included the renewable energy and energy efficiency priority in which indicates the priority. The MKUZA III document, covering the years 2016 to 2020, shows in all contexts that renewable energy and energy efficiency are given high priority, and it shows that the Government plan to allocate funds for investments for RE&EE, and the RE&EE friendly environment development allowing also financing either by donor funding or private developers.
1. In addition, from our discussions with government officials in the Energy Sector, there is a perception by some officials that it might be easier to enter into contracts with companies in the oil & gas sector than with RE&EE project developers. This shows an internal lack of capacity and the level of understanding. The review of the Energy Policy should include any kind of energy, maximising the Zanzibar energy security, independency and reliability scenarios from the mainland supply. 
[bookmark: _Toc479052762]Annex C.4 - Zanzibar Investment Promotion and Protection Authority Act, 2004
1. The Zanzibar Investment Promotion and Protection Authority Act No 11 of 2004 established ZIPA[footnoteRef:85], and it is a “one stop shop” for investment promotion and facilitation in Zanzibar. It also operates and manages free economic zones. [85:  Reference [3]] 

1. The main functions of ZIPA include:
· Undertaking Promotional Activities.
· Establishing, administering and simplified procedures of approving investment projects.
· Facilitating foreign and local investments.
· Assisting investors in solving regulatory problems.
· Identifying new markets or opportunities for the expansion of business.
· Assisting in acquiring land for investments.
· Facilitating the speedy acquisition of all due incentives, necessary authorization and decisions required by investors including work and resident permits, land leases and other infrastructure services.
· Playing advisory role to the Government in all investment matters.
· Overseeing the formation and effective functioning of Business Council.
· Stimulating and supporting the growth of Entrepreneurship and SMEs.
· Promoting working relationship with international organisation.
1. ZIPA has long term cooperation with international institutions that are working together in supporting investments.  Organizations like UNIDO, UNDP, MIGA, WAIPA, UNCTAD and EABC have for years worked with ZIPA to improve the investment climate.
[bookmark: _Toc479052763]Annex C.5 - Zanzibar Electricity Corporation Act, 2006
1. The Zanzibar Electricity Corporation Act No.3 of 2006 established ZECO[footnoteRef:86], and lists the following functions: [86:  Reference [4]] 

· The establishment, acquisition maintenance and operation of works and undertakings for the generation, transmission, transformation, distribution and supply of electricity to consumers in Zanzibar.
· The investigation of new or additional facilities for the generation and supply of electricity within Zanzibar.
· To construct or erect and to maintain or alter machinery and plant, electrical distribution lines and any other works.
· To exchange, let or sell any of the property or plant acquired or constructed by the Corporation.
· To enter into contracts with any public, local authority or any person for the purchase and supply of electricity or for any other purpose.
· To enter into agreements for purchase of electricity in bulk from independent power producers within or outside Zanzibar for resale to consumers; and
· To carry on all such other activities as it may appear to the Corporation to be requisite, advantageous or in connection with the exercise of its functions.
[bookmark: _Toc479052764]Annex C.6 - Energy policy, 2009 (currently under review by SIDA II programme)
1. Based on the overall Vision 2020 (The Revolutionary Government of Zanzibar, 2000) and related strategies and planning documents the Zanzibar Energy Policy was prepared by the MoLWE&E and approved in 2009. The Energy Policy is one of the core strategic tools for reaching the overall goal of creating an enabling environment for growth. It identifies the following critical factors for a sustainable energy sector:
· A need of transition from unsustainable use of wood fuel to modern energy sources
· A need to have a reliable, affordable and independent electricity power supply
· A need to explore and increase the use of indigenous sources for energy supply
· A support to the energy demand in the growth sectors of the Zanzibar economy
· A coordinated and regulated energy sector
· Sound and transparent energy markets and market interventions in Zanzibar
· Sustained efforts to increase the energy efficiency within the whole energy sector
· A development of human resources for administration, service and maintenance in the energy sector
· A focus on cross cutting energy policy issues regarding environmental sustainability, gender issues and energy industry development
1. The MoLWE&E through its Department of Energy and Mineral (DoEM) is responsible for the implementation of the Energy Policy. 
1. The 2009 Energy Policy clearly delineates Zanzibar's commitment to developing renewable energy and providing the support needed to bring in investors. The 2009 Energy Policy also emphasizes the importance of attaining sustainable energy production in Zanzibar including developing an independent electricity power supply and exploring the use of indigenous sources for energy supply. The vision of the Zanzibar energy policy: "to contribute to the sustainable development of a prosperous society with independent reliable and affordable energy for all." And the mission statement: "The mission of the Zanzibar energy policy is to guide the stakeholders in the creation of an enabling environment in Zanzibar that will enhance the transformation of energy markets, facilitate the introduction of new and renewable sources of energy and contribute to economic development and social equity while protecting the environment."
1. Remark: The 2009’s Energy Policy document is currently under review by the SIDA II programme. A new version of this document and an Energy Act would be prepared by SIDA II consultants and are expected by early 2018; where Lot 1 and Lot 2 Contractors are stakeholders. It is quite relevant for the development of a consistent RE&EE programme in Zanzibar that the new regulatory documents produced by SIDA II programme contribute to remove totally the existing Barriers detected by Lot 1 and Lot 2 contractors. At request of the donors, the consultants from SIDA II programme and from EU RE&EE programme Lot 1 and Lot 2 are coordinating efforts in order to enhance the Zanzibar regulatory framework under development.   
[bookmark: _Toc479052765]Annex C.7 - Zanzibar Utility Regulatory Agency Act, 2013
1. The Zanzibar Utility Regulatory Agency Act No.7 of 2013 established ZURA[footnoteRef:87], and lists the following functions: [87:  Reference [5]] 

· Establish standards for regulated good and services; terms and conditions of supply of goods and services.
· Ensure that all utility suppliers provide adequate service and have means to finance their activities.
· The Authority may prepare codes of conduct, reporting requirements, scheme of service, staff Regulations and any other actions which necessary to regulate utilities effectively.
· Facilitate and encourage private sector participation, fair competition, and participation in investments in public utilities.
· Ensure compliance by public utilities with laws governing their activities.
· Prepare and issue rules and directives to public utility sector.
· Establish and implement adequate systems for monitoring the compliance by Licensees with standards (ZBS) and applicable regulations, and making such information publicly available.
· Establish an appropriate procedure for receiving, enquiring and resolving complaints by customers in relation to any utility services within time provided under the regulations of this act.
· Facilitate the resolution of complaints and disputes.
· Disseminate information about matters of its functions.
· Have due regard to the preservation and protection of the environment, the conservation of natural resources and health and safety of users. and
· Issue orders to regulated public utility.
1. All these also include License approval for new generation or Independent Power Producers, approval of PPAs Term and Conditions, and energy supply prices to allow utilities to pass-through and include supply expenses in their tariff schedule approved by ZURA, among other measures necessary to regulate utilities effectively.
Annex C.8 - Zanzibar Commission for Land Act, 2015
1. In September 2015, the Zanzibar House of Representatives enacted the Zanzibar Commission for Land Act establishing the Zanzibar Commission for Lands (COLA). Through this land act, COLA took over the functions and responsibilities that had previously been under the Directorate of Land and Registration.
1. All land in Zanzibar is owned by the RGoZ and can only be leased on a short or long-term basis (up to 99 years). Land allocation is ultimately the responsibility of the MoLWE&E.
1. COLA's responsibilities include: land allocation, land leasing including lease processing, monitoring to ensure that land is used as initially intended within the intended period. The Commission operates at national and sub-national levels. 
1. Then, in the development phase of an RE projects, the investors/developers will need to work closely with COLA to secure the rights through a long-term lease to the proposed site for the project.
[bookmark: _Toc479052766]Annex C.9 - Zanzibar Environmental Management Authority Act, 2015
1. This Act established the Zanzibar Environmental Authority (ZEMA)[footnoteRef:88], which framework is: [88:  Reference [6]] 

· Establishing “6 key Principles”, (a) precautionary principle, (b) polluter pays principle, (c) the principle of Ecosystem integrity, (d) the principle of public participation…for the management of the environment, (e) the principle of international co-operation in management of environment, and the principle of common but differentiated responsibilities;
· Establishing the Strategic Environmental and Social Assessment (SESA/SEA);
· Evaluating and providing Environmental and Social Impact Assessment (ESIA/EIA) Certificates on “Activity” such as projects;
· Reviewing Environmental Reports from Activity not required to prepare an ESIA.
· Coordinating, enforcing, monitoring and auditing ESIA process for any “Activity”, and surveying or sampling to understand the scale and magnitude of implementation of its environmental management plan
· Regulating “Discharge” according proposed environmental standards to Zanzibar Bureau of Standards (ZBS); and 
· Applying fees and fines if required.
Annex C.10 – Zanzibar Public Private Partnership Act, 2015
1. According to the Act, a Public-Private Partnership refers to Concessions, Greenfield Projects or any of these combinations and means any form of cooperation between one or more public authorities with one or more private partners, whereby the private partner: 
· Provides a public service or public infrastructure on behalf of the Public Authority; 
· Assumes financial, technical, construction and operational risks, including demand and/or availability risks, in connection with the provision of the public service or the public infrastructure; 
· Receives a benefit for providing the public service or the public infrastructure in form of payment made by the public authority from the budget of such Public Authority; and
· Charges fees to be collected by the private partner from users or customers of a public service or a public infrastructure provided to them, or a combination of such payment and such charges or fees. 
1. The PPP Act has a Schedule of Public Private Partnership Projects that qualify for PPP arrangements, and the "generation, transmission and distribution of all types of energy" is the 3rd item on that list.
1. A private investor also has the option to invest in a renewable energy project in Zanzibar through a Public Private Partnership governed under the 2015 Public Private Partnership Act which allows the Ministry of Finance to enter into a Public Private Partnership with a Private Partner. 
1. To enter into a PPP, the private Partner is selected through a pre-qualification procedure accompanied by a request for proposal procedure and competitive bid selection as set out in Part V of the PPP Act. 
1. The public assets involved may temporarily be transferred to the private partner during the term of the agreement but would revert to the Government upon termination of the agreement. During that time the private partner would have the right to charge, receive or collect tariffs, fees and any other charges for the use of the public infrastructure or the provision of public services as set out in the agreement. 
1. The potential advantages of a Public-Private Partnership: 
· Country knowledge and connections of the Public Partner; and 
· The Ministry of Finance shall provide all necessary funding for the project's pre-feasibility and feasibility studies either through approval of budgetary spending from the relevant Public Authority or from the Development Fund 
1. Access to the Development Fund managed by the Zanzibar Planning Commission which may provide:
· Funds 
· Finance project development costs including pre-feasibility and feasibility studies 
· Hire technical and Transaction Advisors 
· Recover funds spend during transitional period 
· Grants 
· Guarantees, indemnities and capital contributions 
· Land tax incentives, guaranteed traffic, debts, operating grants 




[bookmark: _Toc491674049]Annex D Lessons Learned from Financial International Best Practices on RE & EE Projects
1. This Annex is briefly presenting case studies of international experience financing RE and EE Technologies best practices. Such as:
[bookmark: _Toc479052844]Annex D.1 Case study of Germany on RE&EE regulatory and the energy efficiency financial drivers
1. RE and Heat Act from 2009 increased the target for RE sources of energy for heat to 15 % in all newly constructed buildings and has set a voluntary target for owners of existing buildings. Also from year 2009 the RE Sources Act sets a target for production of electricity from RE sources to 30 % by 2020. Energy providers pay RE suppliers the Feed-in Tariff (FIT), which is in turn passed on to end-users. The act had a predominate influence in RE investment and development of the market.
1. Energy Conservation Act from 2009 is a primary legal tool in reducing energy use as it specifies standards for household sector-specific measures: space heating and domestic hot water that reduce the allowed annual primary energy consumption of new buildings by 30% and increase the benefits of insulation by 15% on average. Retrofitting ceiling insulation in old buildings is obligatory from 2011. Energy Conservation Act also focuses on heating, hot water, ventilation, shading, cooling systems that must be upgraded to include EE, and RE technologies. The Act also prescribes mandatory energy performance certificates for buildings issued by accredited energy advisers. Energy saving program in Germany is set on three main principles. First is the framework that provides strict regulation on a national level and is targeted on efficiency upgrades and increased use of RE sources. Second is the provision of strong financial incentives, mainly through subsidies and loans in order to reduce energy consumption. Financial incentives are provided through development banks sponsored by the German government. Information, promotion, and behavior change is the third main principle in Germany’s energy saving program. Constant rising of consciousness on energy consumption and EE is organized through regional and local bodies with enforceable standards developed through Energy Performance Certificates.
1. Energy Efficiency Financing Mechanism best practice applied in Germany
1. Residential buildings retrofitting programme
1. Energy efficiency investment has reduced the energy use in the buildings by 50% treated since 2002 when the first energy efficiency building regulation came into force. There are 32.000 new and renovated “Passive House” examples using only 40 kWh/m2 annually, compared with the legal standard of 100 kWh. 8.000 model retrofitted buildings all over Germany demonstrate a 30 % reduction on already rigorous energy conservation standards. KfW’s activities have enabled the wider progress on energy efficiency in the built environment. In the period between 2006 and 2009, funding programs led to energy saving refurbishment of 1 million homes and the addition of around 400.000 new highly efficient homes with 240.000 new jobs per year in the building and supply-related industries for energy efficiency programs. The volume of distributed loans and grants is around 36 billion USD, with a leverage factor 2, leading to a total investment in energy efficient homes of more than 72 billion USD. Germany currently refurbishes around 200.000 buildings a year, which is around 400.000 homes. In order for Germany to meet its public policy and complete the refurbishment process till 2030, this rate needs to double. With rising standards of building efficiency, retrofitting must continue as a priority. Currently retrofit subsidies cover almost all domestic buildings, both owned and rented, as well as many publicly owned buildings. Resulting from this practice the designated next step is “Passive House” standard achieves energy usage 60-85% below the baseline for new homes.
1. KfW- European Local ENergy Assistance (ELENA):
1. The KfW-ELENA facility mobilizes sustainable investments of small and medium sized municipalities and Energy Service Companies (ESCOs). KfW-ELENA consists of two innovative and complementary financing schemes. First are global loans to local participating financial intermediaries (PFIs) in order to reach smaller investments (volume up to 67 million USD) and second being carbon crediting as additional financing element. This scheme has attracted significant interest from European banks. Investment programmes developed by banks are provided to co-operating beneficiaries (mostly regions and municipalities) and are accompanied by the credit line by the KfW. Thus far 4 programmes have been approved to BCPE France, Kommunalbank Germany, Erste Austria, Deutche Bank Germany of which two programmes have been signed (BCPE, Kommunalbank). Currently four new programmes are under development for Denmark, the Netherlands, Scandinavian countries and France).
1. First signed investment programme by KfW – ELENA was for energy efficiency investments in 4 French regions in cooperation with BCPE. The programme consisting of local and regional projects for individuals and private housing co-ownership. The local and regional authorities have covered the financing guarantee fund for refurbishment of housing. Two projects under this programme scheme:
1. Project of Region Lorraine with ELENA contribution of 1.02 million USD and expected loan disbursement of 40 USD million, which will cover retrofitting of 400 housing units;
1. Project of Pays Voironnais with ELENA contribution of 212.050,00 USD and expected loan disbursement of 4 million USD for 300 homes in common hold properties to be retrofitted.
1. ELENA is a great example how cross border support the EU’s climate and energy policy objectives can be achieved.
1. Lessons learned from Germany:
1. old buildings and a relatively small amount of newly constructed building make energy retrofitting an obvious choice; retrofitting has evolved from single measure implementation into fully integral approach that leads to optimal results; programs such as Market Incentive Programmes (MAP) delivered leverage factor of 7 when partnered with soft measures; EE financing benefits both new and existing buildings. EE financing is imperative to support other policies and encourages compliance to regulations.
1. excellent results in existing buildings refurbishments are result of strong legal framework and political commitment, regulation and progressively tightening energy conservation requirements, with strong financial Government support; existing building refurbishments resulted with 50% of energy consumption reduction from 2002, and effectively are leading to zero energy buildings; ambitious goal to refurbish all existing building till 2030 will have to double the efforts;
1. ELENA facility shows how EE efforts can be handled cross border level and that EE financing is not confined as a local financial product; ELENA combines technical assistance for project preparation with loans through participating financial institutions thus addressing lack of local expertise and financial resources barriers

[bookmark: _Toc479052845]Annex D.2 Case study of Denmark on RE&EE Regulatory and Energy Efficiency financial drivers
1. In the building sector, Denmark is a world leader in energy efficiency standards and requirements. In terms of stringency of building code standards, Denmark stands out as having one of the most advanced set of requirement. Energy policy in Denmark is based on a series of Energy Agreements. In 2005, the government released Energy Strategy 2025, which replaced the previous strategy Energy 21, dated from 1996. Energy Strategy 2025 focuses on initiatives for energy saving and renewable energy, climate change, energy markets and technology. 
1. The long‐term vision is a country 100% independent of reliance on fossil fuels. In 2010, an independent Climate Commission published proposals and recommendations as to how this vision can be achieved, and subsequently these recommendations became the basis of Energy Strategy 2050. In this strategy saving obligations on energy companies will be raised by 50% from 2013 and by 75% in 2017‐2020 with financing via network tariffs. This commitment has been agreed across all political divides, industry and professional practices.
1. The RE program has achieved great success with more than 45% electricity supply generated by the wind industry that also is involved in energy export to neighboring countries such as Germany and Poland among others. 
1. EE Financing Mechanism best practices applied in Denmark
1. Replacement of oil fired Boilers
1. As a part of Denmark’s Energy strategy several measures are in place to promote EE in buildings and to reduce the use of fossil fuels for heating. There are very strong requirements for new buildings and the building codes have also tightened energy efficiency requirements in relation to several components of existing buildings. 
1. Building owners are obliged to meet these requirements when the components are changed and upgraded. To ensure a reduction in CO2 emissions from domestic housing, subsidies are available for the replacement of inefficient oil‐fired boilers with more EE heating systems and connection to district heating. Subsidies/Grants are available for heat pumps and solar heating installations. 
1. From 2013, phasing-out of oil-fired boilers in existing buildings is in place, additionally installation of new oil-fired boilers in existing buildings in areas where district heating or natural gas is available, will be banned from 2016 onwards.
1. Utility energy saving obligation
1. The energy utilities promote EE in buildings as part of their energy‐saving obligations. Scheme is financed through a distribution based tariff approx. 0,07 USD/kWh. 
1. Goal of this scheme is to decrease total primary energy consumption by 7.6 % in 2020 compared to 2010. Energy saving obligations for utilities means that as from 2006 electricity, natural gas and oil networks and distributing companies are obligated to achieve energy saving targets. 
1. Following the energy agreement of 2008, the specific energy saving target was increased by more than 100% from 2010. This results that utility companies in Denmark are today responsible for more than 50% of the annual savings. Majority of savings is realized in the industry sector, followed by the transmission, solar power and conversions of energy, business and in public and private buildings.
1. Big-Blue energy service contracts
1. Big Blue is a subsidiary of SE, energy provider in Denmark, which provides services consultancy and energy savings projects for industries and businesses. Services include measurement and advice, financing for projects via energy performance contracts. 
1. Financial and energy saving flows vary according to the business model used. Targeted projects are ventilation cooling and heat recovery for industry and district heating (i.e. excess heat from the industry used by the district heating network). Energy distributors (SE) can recover their energy savings programme costs through tariffs by reporting these costs to the regulator (Danish Energy Authority). 
1. In energy performance contract customers invests in energy savings projects and benefit all energy cost savings, and Big Blue claims the energy savings for purposes of the EEO scheme and provides its project development services for free.
1. Project development services include energy audits they create a path of energy savings with financials and a recommended sequencing of projects. First projects cover the “low‐hanging fruit”, and then move on to measures with higher investments and longer payback times.
1. Denmark’s Energy Performance Contract (EPC) case
1. Denmark has undergone an extensive EPC development process from 2005 to the date. Denmark had a strong and well defined energy policy since the 1990’s, but had no had EPC market developed. That changed in 2005 as policy agreement entailing a more supportive framework for EE in buildings came to power as well as permission to municipalities for taking loans in order to finance EE in buildings, thus enabling public sector in engaging in EPC contracting. 
1. Initiation of the first three EPC projects for public buildings came to be in the period from 2006 to 2009 with Energy Service Company (ESCO) communities formed to inform other municipalities in Denmark of the experience gained. From 2010 onwards EPC has experienced a boom in the public sector, as today more than 30 municipalities, which make more than 30% of all local government bodies, have engaged in either pilot or full scale EPC projects. 
1. The development is supported by the positive experience of the first projects. First generation of EPC projects in Denmark had a total value up to 4 million USD and were limited to public buildings and the ’low hanging fruits’ of building measures. Contract type was predominantly guaranteed energy savings type were savings ranged in 15- 25%. 
1. In the case of over performance the incentive was either given to the supplier 100 % or a 50/50% sharing and the general payback period was in line of 8- 10 years. One of the problems in implementation of ESCO project was insufficient energy data basis that serves as an input to the process. The market consisted of few ESCO suppliers with one key player, and the projects were financed from the municipalities’ side. 
1. The next generation of ESCO projects in Denmark had a total value of 8 – 27 million USD and the focus shifted towards integral approach to buildings energy efficiency, including building envelope, indoor climate and expanding to public lighting. The guaranteed energy savings from the ESCO’s has increased to 20 - 30% with a guarantee limitation of 3-5 years, with option for expansion. Incentives in the case of over performance of the project are given either in the form of 50/50% sharing or re-investments with the average payback period of measures to 15- 20 years. 
1. Market has developed with stiffer competition from ESCO suppliers and facilitators and the projects are still owned and financed by the municipality clients.
1. Lessons Learned from Denmark
1. building code, one of the strictest in the world, has been important in reducing the energy consumption of new and existing buildings; this makes compliance of the existing buildings a challenge in building codes enforcement; aim is to have fully renewable energy supply by 2050; policy commitment has been agreed across all political divides, industry and professional practices
1. energy efficiency obligation scheme for energy supply companies provides a half of all annual savings in Denmark usually through their ESCO daughter companies; scheme is financed through a distribution based tariff and utilities can recover their energy savings programme costs through tariffs; scheme is overseen by the Danish Energy Authority; price of achieving energy savings from utility obligation scheme has proven to be the more cost effective compared to the other sources of energy
1. local governments Energy Performance Contract (EPC) contracting sparked a development of ESCO market in Denmark making a leap from guaranteed to shared savings schemes in less than 10 years
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1. Regulatory framework in the USA is a three-tier system with Federal, State and Local level legislation being put into place. At the state level energy-efficiency policy offers broad-impact and incentives, and on the other hand, it allows for most states to regulate their own building codes by calculating in factors like climate and local economy. Local governments have jurisdiction over a smaller geographical area and a smaller budget, but are able to adjust policies to the specific needs of the local community. 
1. On a federal level, the law governing energy efficiency is The National Energy Conservation Policy Act (NECPA), which serves as the underlying authority for Federal energy management goals and requirements. Signed into law in 1978, it is regularly updated and amended by subsequent laws and regulations. In 2005, on a federal level, The Energy Policy Act (EPAct 2005) established a number of energy management goals for Federal facilities and states that existing buildings must reduce energy consumption 30% by 2015, compared with 2003 levels through building upgrades and efficient appliances. New buildings must have 30% lower energy consumption than ASHRAE and IECC codes.
1. On a state level, CPUC is the regulatory body called “California Public Utility Commission”, in charge of establishing Tariffs and rules of operations for all the Utilities in the State of California, USA.
1. Assembly bill (AB) 32 requires California to reduce its GHG emissions to 1990 levels by 2020 — a reduction of approximately 15 % below emissions expected under a “business as usual” scenario, and sets mitigation of the risks associated with climate change, improving energy efficiency, expanding the use of renewable energy resources, cleaner transportation, and reducing waste. The AB also includes preparation of a Scoping Plan for achieving the maximum technologically feasible and cost-effective reductions in GHG emissions from sources or categories of GHGs by 2020. Scoping plan is updated every five years. One of the goals of AB32 is to continue reductions in emissions of GHG beyond 2020. 
1. Assembly Bill (AB) 758 institutes a comprehensive program to improve the energy efficiency of existing buildings. Effective implementation of AB 758 is fundamental to California’s energy policy because the bill recognizes that in order to achieve state's energy efficiency targets and carbon emissions goals, large-scale improvements to the existing buildings need to be undertaken. The AB 758’s direct result is the California Long Term Energy Efficiency Strategic Plan that sets a target of 30 % reduction in existing home energy purchases, of 75 % of all existing homes by 2020. This sums up to 9.75 million homes or 1.2 million homes / year. Similar to the EU requirements regarding the future of newly built buildings, California has set a goal of net zero energy for all new residential construction by 2020 and new commercial construction by 2030.
1. EE Financing Mechanism applied in California (USA)
1. The CPUC regulates California’s investor owned utilities (IOU’s), including Pacific Gas & Electric (PG&E), Southern California Edison (SCE), San Diego Gas & Electric (SDG&E) and Southern California Gas (SoCal Gas). CPUC enforces California’s utility energy saving obligation scheme that mandates utilities to achieve a set level of energy savings over a given period of time. CPUC portfolio for 2013 – 2014 has programmes targeting residential sector, commercial buildings, HVAC programmes and analysis/ support activities. Long-running programs that include lighting, followed by appliances drive residential energy savings. Customer incentives include rebates; innovative or discounted financing and non-financial support to consumers are and help them choose efficient option. Finance for the scheme is collected from energy end-users alongside with utility charges (~1% of electric fees and ~0.7% of natural gas fees). CPUC collects the financing and utility companies submit their program proposals for funding consideration. Program portfolio is selected by CPUC, and funding provided to IOUs to implement selected programs, providing value back to end- users
1. Extensive programme financing for observed period from 2013-2014 is: 71 million USD for Regional Energy Networks and Community Choice Aggregators to provide innovative initiatives aimed at transforming the market; 200 million USD committed to energy efficiency financing designated shareholder incentive mechanism (Efficiency Savings and Performance Incentive or “ESPI” Mechanism); 747 million USD for low income programs, including mechanisms to reduce high usage and control inappropriate enrolment.
1. Energy Upgrade California (EUC) is a state‐wide programme implemented by Pacific Gas and Electric Company and the other investor‐owned California utilities. The programme provides a “whole house” approach to residential energy savings, through which a network of contractors works to offer subsidized audits, energy modeling and equipment installation. EUC represents a major transition from a measures‐based energy efficiency programme to a comprehensive whole‐house programme, with the objective of extracting deeper energy savings. Average savings have amounted to 30% per home, with an average cost of implementation per home of 13.000 USD.
1. On‐Bill Repayment (OBR) program is California statewide programme, which has the utilities facilitating private transactions secured by the meter and repaid through current utility billing systems for non-residential and multifamily customers. This is an example of low-cost energy efficiency financing principle. First step in OBR scheme is identifying and qualifying energy-saving projects. After that energy saving projects are implemented at no upfront cost to the customers. During the contract period customers pay for clean energy upgrades over time on their utility bill. OBR projects are designed to have cost savings that exceed the monthly OBR payment, in that way consumers save energy and money from the very start.
1. San Diego Gas and Electric Company (SDG&E) and Southern California Gas Company (SoCalGas) provide an on‐bill financing programme with easily accessible, zero interest, unsecured loans for purchasing and installing qualified EE equipment. The programme is designed for businesses interested in accessing rebate offers for purchase of energy‐efficient equipment, but is unable to finance the investment cost. The financing can only be used for purchase of energy‐saving equipment for which rebates are available, and the loan amount and repayment terms are based on a “bill‐neutrality” calculation with a maximum five‐year payback. Loans for commercial customers must are between 5,000 and 100,000 USD, with a simple payback of no more than three or five years depending on type of energy savings measure. Through this model 27 million USD had been lent to over 1,000 customers as of the end of 2011, with annual energy savings estimated at 100 GWh.
1. Job creation. Innovative legislation approach in the field of energy efficiency, development of the market, and raising awareness of end consumers sparked a green job creation process in California. During the past 35 years, since California began with adopting energy policies, 1.4 million direct and indirect fulltime equivalent jobs have been created, with a payroll of over 45 billion USD.
1. Low-Income Energy Efficiency (LIEE) Program. Idea of the LIEE program is that all residents of the state could be able to afford essential electricity and gas supplies for a sustainable cost in their budget. Eligible residents are defined by a reported income that is under 175% of the defined poverty line, or to elderly and disabled persons with incomes under 200% of the poverty line. Measures under the LIEE program include weatherization services (minor insulation and repair work), in-home energy education programs and energy-efficient appliances to low-income customers at no charge. The scheme is financed through LIEE programs are charged to ratepayers as a statutory "public purpose program surcharge" on their monthly utility bills. Utility have a LIEE quota in the obligation scheme. LIEE covers customers that both own or rent a property, pay electricity bill directly to utility or through sub metering scheme, and meet minimum energy saving threshold of at least 125 kWh/annually (electricity) or 3660 kWh/annually of heating energy. LIEE schemes have proven to be successful in reducing energy bills, electricity and gas consumption to cca 2 million homes.
1. Lessons learned from California (USA)
1. California offers perhaps the most advance examples of energy efficiency financing through utility obligation that provides stable and sustainable influx of finance required to cope with regulation requirements;
1. on bill financing provides easily accessible, zero interest, unsecured loans for purchasing and installing qualified EE equipment for users that are unable to finance the investment cost;
1. strict legislation and strong enforcement have made energy efficiency the first energy source in California, targeting for all residential buildings to be net zero energy by 2020 and for commercial by 2030
1. this process sparked a strong market and created nearly 1.5 million jobs in last 35 years
1. LIEE programs have been successful in reducing utility bills and energy-related hardships for low-income households, reducing electric and gas consumption for almost 30% of eligible households in California.
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1. Thailand’s Ministry of Energy oversees the energy portfolio as well as development of renewable energy policy. Main guiding principles for the energy sector are providing energy security, promotion of alternative energy, leveraging energy prices in order to ensure new investment cycles, promotion of energy efficiency and conservation of the environment. Department of Alternative Energy Development and Efficiency (DEDE), under the Ministry of Energy in charge of sustainable energy related matters. DEDE’s specific duties include the oversight, promotion and monitoring of EE and RE development to ensure that it is economically as well as socially beneficial. Energy Policy and Planning Office (EPPO) also under the Ministry of Energy is responsible for the day-to-day implementation of the ENCON fund.
1. The legislation guiding Thailand’s EE, conservation and RE policy was initiated by the Energy Conservation Promotion Act (ENCON Act; B.E. 2535), passed in 1992. The ENCON Act further initiated the Energy Conservation Program. The Act outlines three areas for energy conservation programmes:
1. a mandatory programme for large energy users, with over 1MW peak energy demand or that consume more than 20 TJ of energy annually, to conduct energy efficiency audits and develop plans for energy efficiency improvements. This obligation involved approximately 4,500 large commercial and industrial facilities (buildings and factories).
1. a voluntary programme that applies to smaller facilities, and covers a range of activities such as research, development and demonstration, information campaigns, and other special projects.
1. establishment of the Energy Conservation Promotion Fund (ECON Fund) with the main objective to provide financial support for investment in and operations of energy conservation programmes, and support other agencies that wish to undertake energy conservation, including RE projects, energy-related research and development, human resource development and training, and public awareness campaigns.
1. ENCON subsequently derived a plan for energy efficiency and renewable energy development that was implemented in three 5 year stages. During the last Thailand revised its Energy Conservation program and moved toward longer-term strategic planning for energy efficiency and renewable energy.
1. Thailand 20-Year Energy Efficiency Development Plan (2011 - 2030) is a subsequent plan of 1995 - 2011 energy action plan and gives actions for energy conservation for the next 20 years. Main goal of the plan is to reduce energy intensity by 25% in the next 20 years. Majority of proposed savings comes from transport sector 44%, industry 37,7% and building sector in the proportion of 7.6 % for large commercial buildings and 10% for small commercial and residential buildings. The plan covers improved enforcement of the Energy Conservation Act, MEPS – minimum energy performance standards, mandatory energy performance labeling, fiscal measures to enhance EE financing with enabling of the ESCO market and drive overall energy efficiency performance.
1. RE&EE Financial Instruments in Thailand
1. Energy Efficiency Revolving Fund (EERF)
1. Its general principle is that the revenue generated via repaid loans is used for issuing new loans. This fund structure is sustainable in that it ensures a consistent inflow and outflow of capital for funding EE measures. 
1. Launched in 2003, EERF provided a line of credit to local banks, which were then able to provide low-interest loans in the range of 2.5 million to 10 million USD, with duration up to 10 years, to developers for EE and RE projects. The total budgeted size of the EERF was approximately USD 235 million over five funding phases.
1. Interest rates were set to 0% in the first phase, and after attracting projects and placing initial financing, the interest rate grew to 0,5% to cover administrative cost of the Fund. With the loans from the EERF local banks were able to provide low-interest rate loans that covered up to 100 % of project costs, with a maximum of 1.6 million USD per project. Local banks offered fixed interest rates, ranging from 0 to 4 %, to ESCO companies and project developers.
1. Applicants were required to submit feasibility studies, which was a first part of the risk mitigation strategies by the local banks. Additional risk mitigation strategy was a collateral requirement for the loans that included required land, building(s), or equipment owned by the applicants. 
1. Obligation of the local banks was evaluation of loan applications based on the balance sheets, future cash flows, and savings from the projects. Local banks reported loan issuing and project progress to the Ministry of Energy’s DEDE, which ensured that all projects achieved real energy savings, monitored the banks’ performance and measured the program’s energy savings. 
1. This strategy minimized government involvement in the financing process, required minimal staffing resources and helped to leverage bank finance. Government’s cost in the process was associated with providing zero or low-interest loans to the commercial banks, and the entire technical risk associated with the projects was transferred to the participating banks.
1. Acceptable costs for EE and RE projects:
· equipment and installation costs
· consultation costs
· civil works
· piping or necessary components
· and other associated costs such as removal of existing equipment
· transportation
· taxes for all above.
1. EERF’s success was that local financial institutions developed the capacity to finance EE and RE projects, and that led to the point when Thailand began to phase out the Revolving Fund in 2011. Subsequent data from the banks on the EE and RE loans shows sustainability of the lending practices and that financing goes on without government support.
1. Main results of the process are that eleven financial institutions have participated in the EE Revolving Fund, which has resulted in 294 projects, with a total investment of approximately 519 million USD, from which 235 million USD from the fund and 284 million USD from commercial banks. Total financial projects savings is estimated to be 177 million USD per year with the expected energy savings around 3721.6 GWh per year and emissions reductions of about 1 million tons CO2 per year.
1. ESCO Fund
1. Another product of the ENCON Act was the ESCO Fund whose main goal was to provide capital and technical assistance for projects in the field of:
· clean energy,
· renewable energy,
· energy efficiency
· building retrofit.
1. The Fund was organized into two phases (2008-2010 and 2011-2012), each funded by an ENCON grant at a value of USD 16.3 million. The project sponsor was the Department of Alternative Energy Development and Efficiency and Energy Conservation Foundation of Thailand and Energy managed the fund for Environment Foundation. Projects are monitored during development, construction and operation.
1. The targeted beneficiaries of the ESCO Fund: 
· small and medium enterprises, 
· energy-intensive service and industrial sectors, 
· energy service companies as co-investors, 
· project developers or technical partners, 
· domestic and international investors in EE and RE,
· financial institutions providing project loans and credit guarantee agencies.
1. Forms of ESCO funds support include several available models:  
· Equity investment model is where the ESCO Fund can invest between 10-50 % of a project, up to a maximum of 1.6 million USD for a period of 5 to 7 years,  
· In the ESCO venture capital model ESCO fund can invest up to 30 % of registered capital, with a maximum of 1.6 million USD. The investment period matures in 5 to 7 years,
· Equipment leasing model is eligible for the ESCO fund to provide provides equipment leasing to the business with up to 100 % of the equipment cost, up to a maximum of 0.3 million USD per project with a payback period up to 5 years. The interest rate is 4 % per year,
· Technical assistance is another model where with eligible support approximately 3,250 USD per project. Another model for co-financing with other financial institutions is credit guarantee facility, where the guarantee of commercial bank loans to project owners up to 0.3 million USD and for no more than five years and owners pay a fee to the guarantor at 1.75 % annum of the guarantee amount,
· Through it’s existence ESCO fund has successfully engaged commercial banks, energy service companies, and investors in energy efficiency and renewable energy development and reduced finance barriers to energy efficiency and renewable energy projects. In the first phase of the ESCO Fund, from 2009 to 2010, 17 million USD of government funding was invested in 39 energy efficiency and renewable energy projects. The total investment for the first phase was approximately 166 million USD. In the second phase, from September 2010 to January 2012, energy efficiency and renewable energy projects have created energy savings of 279.12 GWh per year and financial savings of 30 million USD per year,
· As a part of government’s new 10-Year Alternative Energy Development Plan (2012-2021), The ESCO Fund will continue to operate as a finance delivery mechanism with a target to increase the share of renewable energy from 9 % in 2011 to 25 % in 2021. Under the 20-Year Energy Efficiency Development Plan with a target to reduce energy intensity by 25 % in 2030 relative to 2005, which is equivalent to reducing final energy consumption by 20 % or 348.90 GWh in 2030.
1. Lessons learned from Thailand
1. legislative support and initial government funding set a successful path for ENCON fund both through its revolving and ESCO part
1. market evolved when significant buy in from the local financial institutions occurred
1. revolving fund phase out proved the market was matured enough to sustain projects financing cycle; ESCO fund part of the Alternative Energy Development Plan (2012-2021)
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1. The Energy Division (ED) of the Ministry of Trade and Industry controls the energy sector. The Energy Department lays down the sector's strategic policy and the country's energy policy. The policy goals are to ensure economic growth, energy security. The Building and Construction Authority (BCA) is an agency under the Ministry of National Development, and it is responsible for development of buildings, structures and infrastructure.
1. Singapore’s objectives regarding energy and carbon reduction strategies are defined as 35% improvement in energy intensity by 2030 compared to 2005 levels, and 16% reduction of carbon emissions below Business-As-Usual (BAU) by 2020. To achieve these targets, well defined regulatory framework is developed.
1. Main legislation that is consolidating the Energy Efficiency niche is the Energy Conservation Act, introduced in 2013. The act mandates minimum energy management standards for large energy users, who consummate more than 15 GWh per year of energy, which includes appointment of energy managers, reporting of energy use and submission of energy efficiency improvement plans. This obligation is designed to improve energy-management in companies and ensure that energy consumption is managed au pair with other companies’ resources. Focus on industry sector is important since it is leading Singapore’s CO2 emission contributor with 54%.
1. Building sector regulation is done through several acts codes and standards. The Building Control Act from 2012 requires that annual energy consumption data is reported to the Building Energy Submission System (BESS) online portal. Required information for submission by the building owners includes ownership and activity type, building data such as gross floor area, air-conditioning floor area, retrofitting works, service information about Lifts, ACMV, lightings and hot water systems and energy consumption data for all energy types used.
1. Data from the BEES is used to monitor energy efficiency of buildings in Singapore and formulate the national energy benchmark. The benchmarking data will be made available publicly so that building owners can pro-actively improve their buildings’ energy performance. In the first phase this obligation applies to hotels, retail and office buildings, which is about 1,000 buildings in total.
1. Building control act also stipulates that existing buildings are required to meet minimum Green Mark Certified standard, whenever the chiller is retrofitted. This currently applies to hotels, retail and office buildings with gross floor area above 15,000 m2. Next phase will include institutions, hospitals, and convention centers. To ensure it’s efficient operation and compliance with minimum energy standards, central air-conditioner plant chiller system is to be energy audited once in every three years.
1. Singapore government has decided that public sector has to take the lead in the development of the green buildings and has set a requirement that all new public sector buildings have to achieve Green Mark Platinum rating. Also, large existing public buildings with air-conditioned surface areas greater than 10,000 m2 are required to meet Green Mark Gold by 2020. From May 2013, 26 new public sector buildings were designed to Platinum standard and about 50% of existing large public buildings have been retrofitted or are undergoing retrofitting to Gold or higher standard.
1. EE Financing Mechanism best practices in Singapore
1. Green Mark Incentive Scheme for New Buildings (GMIS-NB)
1. As an initial incentive under the green Mark program, from 2006 to 2010, 20 million USD was dedicated to GMIS-NB. Scheme was intended for a period of 3 years or when the fund is fully committed, whichever is occurred first. 
1. Main goal of the scheme was to help accelerate the adoption green building technologies and facilitate green building design practices. To secure the incentive the building had to achieve at least BCA Green Mark Gold rating or higher in the design and construction of new buildings. Cash incentives were provided to developers and were fully committed in 2010 for a total of 102 projects.
1. The cash incentive would be disbursed in two stages: 50% upon successful certification to the Green Mark Gold during design or construction stage, and the remaining 50% after validation.
1. Green Mark Incentive Scheme for Existing Buildings (GMIS-EB)
1. Launched in 2009, the main objective of GMIS-EB scheme was to encourage developers and building owners to retrofit their existing building in order to achieve a significant improvement in the building energy efficiency. 
1. A scheme consists of a cash incentive for upgrading and retrofitting that co-funds up to 50% (up to maximum 3 million USD) of the equipment and works for improvement of energy efficiency of existing buildings.
1. First step is an energy audit to determine the efficiency of the air-conditioning plants. The energy audit is co-funded by 50% of the cost by the BCA. To meet GMIS-EB criteria existing non-residential building must have minimum gross floor area of 2,000 m2 and a central chilled water air-conditioning plants which will be upgraded. Also buildings must have a valid Green Mark rating or have to apply for the Green Mark certification. 
1. Under this scheme 81 projects were completed and the funds were fully committed in the 2013.
1. Green Mark Gross Floor Area Incentive Scheme (GMIS-GFA)
1. GMIS-GFA scheme was introduced in 2009 and encourages private sector to develop buildings in Green Mark Platinum or Green Mark Gold standard in a way that it grants additional floor surface above master Plan Gross Plot Ratio (GPR) control. 
1. This incentive was driven by the agreement between BCA and the Urban Redevelopment Authority (URA). Additional granted floor surface is up to 1% for Green Mark Gold (capped at 2,500 m2) and up to 2% for Green Mark Platinum (capped at 5,000 m2). 
1. Till 2013 scheme has included 103 projects. Current scheme is available until 2019.
1. Building Retrofit Energy Efficiency Financing Scheme (BREEF)
1. In the process of retrofitting existing buildings, securing of the financing is observed as the main obstacle. To address this, BREEF scheme was introduced in 2011. 
1. Main goal of the scheme is to provide credit facilities for commercial building owners in the process of energy efficiency retrofits under an Energy Performance Contract (EPC) arrangement. 
1. BCI and the financial institution in the ratio of 50 - 50% share the risk of the loan. Acceptable costs, under this scheme are purchase and installation of energy efficient equipment or renewable energy system. 
1. Beneficiaries of the scheme are owners of non-residential buildings, building managers for residential and non-residential buildings, ESCO companies and EPC certified companies or their Special Purpose Vehicles (SPV) set up to deliver, perform or provide energy performance improvements for residential or non-residential buildings. All retrofitted building must achieve Green Mark certification. The first phase of scheme consisted of 5 projects, totalling over 4.81 million USD. The second phase of the BREEF scheme will be extended for residential buildings to 2016.
1. Lessons learned from Singapore
1. Green Mark is Singapore’s official building certification scheme managed by the government’s BCA along side the official green mark rating tools
1. building energy efficiency incentives are designed around Green Mark certification and cover design of new and retrofitting of existing buildings
1. most efficient new developed buildings rated platinum are allowed to have up to 2% larger net floor area which is an effective stimulation for developers to invest in energy efficiency
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1. RE and EE policy in buildings in China is defined and supervised at the federal level with implementation conducted on a provincial and municipal level. The policy consists of laws and regulations, five-year national plans, standards, administrative measures and economic incentives. 
1. The twelfth five-year plan (12th FYP 2011-2015) on Building Energy Efficiency and the Implementation Opinions of Accelerating Green Building Development in China (2012) set the framework for EE and RE in buildings. The main target for energy saving in the building sector is to reach an equivalent of 944,356.00 GWh of energy savings by 2015. To meet this target new buildings will contribute a reduction of 366,345.00 GWh, heat metering and EE retrofits in existing buildings of the northern heating zones 219,807.00 GWh, public building retrofits 113,974.00 GWh and building renewable energy application 244,230.00 GWh. 12th FYP also includes a plan to build 800 million m2 of green buildings and 2,5 billion m2 of buildings with RE. In the northern severe cold and cold zones the aim is to install heat meters and to retrofit 400 million m2 of building space. 
1. By the end of 2012, 220 million m2 have been upgraded, achieving an average energy savings equivalent to 17,910.20 GWh in each heating season. Furthermore, the policy is aims to retrofitting 50 million m2 of residential buildings in the hot summer/cold winter (HSCW) zone, and 60 million m2 of public buildings. In the government buildings focus shifts to a higher level of EE for new buildings in the northern region (65% more efficiency, comparing to 50% in 11th FYP period). Another focus area is public buildings where, measures are expected to reduce energy consumption per m2 in the range of 10-30%.
1. Building construction codes are applied in the stage of design and construction. Design building codes are separated for residential and public buildings, and by the climates zones that vary from hot summer and cold winter to all year round moderate climate. They include Building energy efficiency requirements for building envelope, thermal insulation and HVAC systems. Building construction stage is covered by Code for Acceptance of Energy Efficient Building Construction, (Acceptance Codes). The Acceptance Codes mandate compliance with building energy codes and include specific requirements for construction practices to comply with building energy codes related to walls, curtain walls, doors and windows, roofing, flooring, HVAC, power distribution, lighting, monitoring and quality control. This makes compliance with building energy efficiency requirements mandatory for the final acceptance of a construction project, thus making energy efficiency standards and codes equal to safety-related building codes. 
1. The Energy Conservation Law (2007) defines responsibilities in regard to compliance with building energy codes and introduces public disclosure of building energy use information to consumers. The Regulations on Energy Conservation in Civil Buildings (2008) mandate government construction departments to monitor energy-saving management nationwide, draft national civilian energy-saving plans and renovate buildings to meet conservation standards. Import of energy-intensive technology or equipment is restricted and for design and construction enterprises that use energy-intensive products, face penalties from 1,500 to 50,000 USD.
1. EE Financial instruments applied in China
1. China's fiscal subsidies are secured in the central government budget and special funds are set up as grants for local governments. Subsidies are then distributed to specific projects by the local government who provides additional project funding. 
1. Final beneficiaries can then receive financial support. These include the RE Installation in Buildings Demonstration Project Fund, National Government Office Buildings and Large public Building EE Special Fund, Heat Metering and Energy-saving Retrofit of Existing Residential Buildings in Northern China incentive funding, and the solar PV building applications financial assistance funding. 
1. In total, 2.46 billion USD from central government were provided over five years during 11th FYP, while provincial governments set up special funds for building EE of 1.9 billion USD and municipal governments 1.05 billion USD.
1. The instruments are described below;
1. New buildings
1. The Energy Performance Certification Standards of Building was established in 2011 and rates building EE on a scale of one to three stars. If a building is rated with one-star, which indicates that it is between 0 - 15% more EE relative to a reference building (current design standards for building EE). Two stars indicate 15 - 30% and three stars more than 30% efficient building compared to a reference one. Subsidies are paid from the central government budget to the provincial finance department. When developing a new building that meets two-star grade, project developer can receive 7.28 USD/m2, and for a three-star building they can receive 12.94 USD/m2.
1. For further promoting EE buildings and development of green cities, in 2012 a funding scheme with a subsidy of 8.09 million USD per city was developed. In order to tap into this financing, cities were evaluated and selected in regard to overall spatial planning, plans of construction and energy systems and full implementation of the one-star level or above for the new buildings, with more than 30% in the two star level or above. Minimum scale of green building development is 200 million m2 within the period 2012-2014. 
1. For the new buildings China has implemented several types of tax reductions since 1991. The Provisional Rules on Adjustment Tax for Fixed Asset Investment (1991) stipulate that no tax is to be paid if the fixed asset investment was being done in EE residential buildings in the Northern regions. Further, economic incentives were provided in the forms of income tax and value added tax (VAT) adjustments. A deduction or exemption to the VAT was offered to producers of materials used for EE walls through various policies from 1992-2004.
1. Retrofitting of existing buildings and heat metering reform
1. Building retrofitting has mostly targeted China’s northern parts severe cold and cold winter periods. For residential buildings the central government provides the local governments within the two zones funding of 8.9 USD/m2 for severe cold zone and 7.28 USD/m2 for cold zone. This constitutes between 15% and 20% of the overall retrofitting costs. Around 10% of the subsidy is granted to the local government before renovations begin, with the other 90% only being released once the energy saving can be measured.
1. In the period from 2006 - 2010, during implementation of the 11th FYP, retrofit of 182 million m2 was completed. Estimated residential retrofit impacts are 16,282.00 GWh annually and reduction of 5.2 million t of CO2 emissions. Heat metering reform in China aims to reduce the amount of energy wasted by end users in a way that establishes market heat pricing system. Individual heat metering and charging the actual heat consumption increases heat suppliers efforts to improve the EE of their heat supply networks and to share the retrofit costs of EE renovation. 
1. In 2012 central government secured 860 million USD to local governments in order to fund the upgrade of heat-metering and energy efficiency of existing residential buildings in northern heating areas.
1. Lessons learned from China
1. buildings are responsible for 25% of China’s energy use; to meet 12th FYP targets billions of dollars are secured by the central government in order to conduct building retrofits and central heating reforms; subsidies are still at the level of 15-20% of retrofitting cost, which is still a relative small amount and a barrier that has to be addressed
1. subsidies for green buildings are still to low to motivate developers to invest in green technologies and building codes have still a room to develop in the area of energy efficiency; solution to this lies in market involvement in building EE.
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1. Issued in 2008, the Efficient Management of Electrical Energy Regulations (EMEER) sets a framework for improving energy management practices among large energy users whose energy consumption exceeds 3 million kWh over any period not exceeding 6 consecutive months. This obligation currently covers 1,600 consumers, which is an important step in establishing energy management practices on a national level. Under EMEER users are obligated to appoint energy manager, submit electrical energy management policies and objectives and provide periodical reports to the Energy Commission - Suruhanjaya Tenaga (ST).
1. First drafted in 2001, the MS 1525 is non-mandatory Malaysian Code of Practice on the Use of RE and EE for the non-residential buildings. The code First drafted in 2001 the MS 1525 is non-mandatory Malaysian Code of Practice on the Use of RE and EE for the non-residential buildings. 
1. The code includes guidelines for designing EE buildings. Latest update to the MS1525 was made in 2007 when new technological developments in building EE were incorporated. In 2012 Uniform Building Bylaws were updated to incorporate obligation for non-residential air conditioned buildings above 4000m2 to meet overall thermal transfer and roof thermal transfer values.
1. As the amendment to the Electricity regulations in 2013, Minimum Energy Performance Standards (MEPS) were introduced as a mandatory EE measure. MEPS cover types of 5 electrical products: Air Conditioner, Refrigerator, Television, Domestic Fan and Lamps. From May 2013, when MEPS has been issued, all appliances in above mentioned categories must be labeled before entering into retail shops.
1. EE Financing Mechanism best practices
1. Sustainability Achieved via EE (SAVE) 
1. It was a government funded EE technology rebate program until 2012. The Ministry of Energy, Green Technology and Water of Malaysia (KeTTHA) initiated that program with implementing partners ST and utility companies Tenaga Nasional Bhd, Sarawak Electricity Bhd and Sabah Electricity Sdn Bhd with appliance manufacturing companies. 
1. Rebates were offered for refrigerators and freezers, wall-mounted split unit type air conditioners with capacity up to 1.86kW and chillers to qualified consumers who purchased electrical appliances that have five-star rating. For a refrigerator rebates ranged up to 63 USD and for air conditioners up to 31 USD. Rebates were given at the point of sale and the retailers then claimed the amount from the Government. EE chillers were eligible for rebates in the scheme when replacing 15 year or older chillers used for cooling in commercial buildings.
1. Program resulted in rebates of 20 million USD for all eligible groups of five-star electrical equipment and reported savings were 246.4 GWh of electricity and reduction of CO2 emissions by 167,600 t. Total number of vouchers claimed for the 5-star EE appliances (refrigerator, air-conditioner) for households was 163,840. 79% of the total vouchers claimed were by households and companies for chillers claimed 21%. Initial SAVE programme market share targets were 25% for refrigerator, 20% for air-conditioner and 39% for chiller, but after two years the programme achieved even higher values (40.8% for refrigerator, 21.6% air-conditioner, and 39.2% chillers).
1. Greentech financing scheme (GTFS)
1. Introduced in 2010, it is a special financing scheme to support development of green technology in Malaysia. Implementing partners are Credit Guarantee Corporation Malaysia (MGTC), and local banks that provide the actual loans. 
1. Total amount of eligible financing is 470 million USD in the form of interest subsidies of 2% from the total interest rate charged by the financial institution and a government guarantee of 60% on the total approved loan. Projects eligible for financing must be located within Malaysia with use of locally produced or imported green technology.
1. GTFS beneficiaries can be divided in two categories: green technology producer or user.
1. Green technology producers, at least 50% Malaysian owned companies, are eligible for financing up to 15,6 million USD up to 15 years and 
1. Green technology users, at least 70% Malaysian owned companies, are eligible for financing up to 3,12 million USD up to 10 years. 
1. GTFS process happens in several stages. First is a technical evaluation and risk assessment of the application. If successful, GTFS technical committee issues a green project certificate with 6 months validity period. With the green certificate the project is submitted to the financial institution with a request for financing. With a green light from the financial institution for project financing, application is made to the Credit Guarantee Corporation for issuing the credit guarantee. When project financing and credit guarantee are secured, project implementation may begin. After the implementation project is subjected to technical audit by MGTC.
1. As of May 2014, 135 projects secured financing with secured financing of 590 million USD of which 272 million USD disbursed to beneficiaries. Thus far two projects in buildings have received GTFS financing with total amount of 5.12 million USD approved.
1. GBI tax exemptions
1. In order to promote Green Building concept, in 2009 the Malaysian Government established incentive scheme that exempts tax for companies/individuals that obtain Green Building Rating. The scheme started in 2009 and will last till end of 2014.
1. Tax exemption is granted in the amount of 100% of qualifying expenditure (QE). Qualifying expenditure is an additional expenditure incurred in relation to construction of a building, alteration, renovation, extension or improvement of an existing building. 
1. For example if a basic building cost is 31 million USD and a cost to achieve GBI certification is additional 2.5 million USD, than QE equals to 2.5 million USD that is eligible as income tax exemption for income earned from that building. Buyers of buildings that are GBI certified are eligible for stamp duty exemption on instruments of transfer of ownership.
1. Building Sector Energy Efficiency Project (BSEEP)
1. Started in 2015, it is a national project under implementation to reduce the annual growth rate of greenhouse gas emission from the building sector in Malaysia. The project is supported by United Nations Development Programme (UNDP) and funded by Global Environment Facility (GEF). Jabatan Kerja Raya (JKR), an agency under the Ministry of Works is the executing entity and implementing partner of the project.
1. Objectives - Improvement of the energy utilization and EE in Malaysian Buildings, particularly those in the commercial and government sectors, by: 
· Promoting the energy conserving design of new buildings, and 
· Improving the energy utilization efficiency in the operation of existing buildings.
1. Expected Outcomes: 
· Clear and effective system of monitoring and improving the energy performance of the building sector; 
· Implementation of, and compliance to, favourable policies that encourage the application of EE technologies in the country’s buildings sector; 
· Availability of financial and institutional support for initiatives on EE building technology applications; 
· Enhanced awareness of the government, public and the buildings sector on EE building technology applications; and 
· Improved confidence in the feasibility, performance, energy, environmental and economic benefits of EE building technology applications leading to the replication of the EE technology application demonstrations.
1. MIDA tax and investment incentives
1. Incentives offered by MIDA are defined by the Promotion of investments act from 1986 in order to promote projects whose outcome includes conservation of energy. The Pioneer Status provided exemption from 25% income tax on 100% of statutory income for 10 years, for companies that undertake energy conservation or RE projects for clients or their own purposes. 
1. Investment tax allowance was granted on qualifying capital expenditure incurred to be set off against 100% of statutory income for five years. Import Duty and Sales Tax Exemption was granted for companies providing EE services or adopting EE initiatives. 
1. Exemption also applies for import duty and sales tax on imported machinery, equipment, materials, spare parts and consumables used directly in the generation process and that are not produced locally. For locally purchased machinery, equipment, materials, spare parts and consumables, full exemption is given on sales tax. There is very little data publicly available on the results of this scheme.
1. Lessons learned from Malaysia:
1. building sector RE & EE in Malaysia has acquired high level commitment, but on a implementation and enforcement plan still has a long way to go, notably in incorporation of MS1525 in Uniform Building Bylaws and it’s extension to residential buildings; Singapore’s case shows that official government building rating system with corresponding building rating tool, makes a good foundation for developing incentives and support market growth for RE & EE in buildings
1. Lack of coordination between stakeholders and lack of RE & EE champion within government institutions; providing sufficient expertise and appointment of the champion between existing government bodies or creation of a new RE & EE agency
1. GTFS is underutilized due to lack of feasible projects, risk assessment and management by local financial institutions - financial institutions need to develop capacity to assess risk for RE and EE projects in Buildings; the “Building Sector Energy Efficiency Project – BSEEP” is addressing this issue through series of specialized workshops for financial sector and analysis of GTFS process
1. EE financing through utility obligation provides stable and sustainable influx of finance required to cope with regulation requirements; SAVE scheme showed good results with outreach to the commercial and domestic sector through rebates for appliances; this scheme could be expanded to all “labelled” electrical appliances, minor insulation works, and in-home energy education, as well as low income programmes; such as the adopted in the case of California (see above). 
1. to make green building development more attractive to the developers, Gold and Platinum rated buildings could have allowed 1 and 2% higher floor area, beyond the planning controls, as described in Singapore government managed GMIS-GFA scheme; this scheme does not require additional financing, but requires support on a local government area;
1. ESCO market is still undeveloped; enabling government EPC contracting with tailor made financial support, such as (a) ESCO revolving fund in cooperation with local financial institutions or (b) utility obligation scheme/creation of super ESCO, will spark the market by addressing barriers of EE investment risk perception and small project value with associated project development costs;
1. 

[bookmark: _Toc491674050]Annex E Market appraisal for different types of RE & EE Technologies 
1. Look at Annex F “Market Appraisal in Zanzibar for RE & EE technologies” as part of the First Progress Report.


[bookmark: _Toc491674051]Annex F “Conceptual Cost-Benefit Analysis (CBA) for the wind project”
1. The following information is assessed a conceptual Cost-Benefit Analysis (CBA) for the wind project called “Mesobo-Harena wind park” in Ethiopia. The outcomes are shown below (This is a showcase for Zanzibar). 
ANNEX F.1 - OVERVIEW OF “Mesobo-Harena wind park”
1. Following the World Bank Handbook for Economic Analysis of Investment Operations, the main purpose of an economic analysis is to help practitioners to design and select projects that contribute to the welfare of a country, in this particular case, Ethiopia. This conceptual approach could be tailored to Zanzibar conditions as required. 
1. Whereas the financial analysis evaluates the project from the point of view of an operating company (or an Independent Power Producer (IPP)), the economic analysis evaluates the project from the point of view of the whole economy of the country. 
1. The purpose of the analysis is to compare from a macroeconomic standpoint the benefits of the project with the costs it incurs, as is customary in any cost-benefit analysis, or CBA. The standard of evaluation for costs and benefits is a monetary quantification. To the greatest possible extent, the project impacts are evaluated in terms of economic market prices. 
1. Shadow prices are employed, i.e., internal accounting prices that free the day-to-day (market) prices from multifarious biases. In other words, shadow prices represent an attempt to illuminate the actual costs of a product or service for the economy as a whole. In comparison with micro- and macro-economic prices, shadow prices are devoid of taxes and charges, duties and subsidies. 
1. The economic analysis is conducted in the form of equalising the value of getting wind farms introduced to the power system to the induced savings in the power system in terms of avoided costs of thermal power generation. 
Methodology - Project Analyses from a System Perspective
1. In this case the counterfactual scenario is considering the deployment of a fossil power plant of similar power output. Then, the incremental economic cost of the wind farm output is defined as the difference between the economic costs of the wind farm and the avoided economic cost (economic benefits) of a fossil power plant, which can be regarded as 'business as usual'-case for the country the analysis is applied for. 
1. As this analysis is based on a feasibility study for a wind park project in Ethiopia, the power plant used for comparison is a diesel power plant (DPP) in that country. 
The economic benefits or the costs of power generation with a (diesel) power plant comprise: 
· capital costs of the plant 
· fuel costs 
· variable and fixed operating costs 
· external costs of (diesel) power generation 
1. These categories fit for most other types of fossil fuel driven plants. As diesel power plants are a very common type of generation unit in developing countries this example should be used in this assessment. 
The economic costs for power generation with the wind energy project are accounted for: 
· capital costs of the wind park 
· fixed operating costs of the wind power installation 
· external costs of wind power generation - leakage costs 
1. From an economic point of view, the project is profitable, if during the period of time in question the cost of generating electricity with the wind park is lower than the cost of generating electricity with the diesel power plant.
1. In other words, the costs incurred for building and operating the discussed wind park must be lower than the utility value, or economic benefits, which it provides. The economic benefits are measured here in terms of avoided costs (savings). If the wind park is built, the operating costs, and the external costs, of diesel-based power generation will be avoided. 
Pertinent to the cost categories for the diesel systems, differentiation can be made for the following economic effects: 
· Capital effects: These account for savings on capital costs and fixed operating costs, because the result is, thanks to the wind power project, less money will have to be spent on new equipment and spare parts for the diesel power plants. 
· Fuel and lubrication oil substitution. The wind turbines avoid fuel consumption of the diesel engine. The difference between non-fuel operating costs of the diesel power plant and operation and maintenance (O&M) costs of the wind park is also considered here. 
· External effects. These stand for the reduced level of harmful emissions (CO, CO2 and N2O and O3 emissions among others). 
1. Since costs and benefits arise at different points in time, the time factor must be accounted for in the form of cash-flow discounting, hence bringing costs and benefits in line with a uniform initial date. A so-called standard discount rate (SDR) is used for discounting. The SDR is defined as the interest rate at which the company discounts a marginal future increase in consumption to its present value. This makes it possible to summarise and compare costs and benefits, each as a single factor.
The following profitability criteria can be used to quantify the outcome of the economic analysis: 
· Benefits-cost ratio (B/C). The present values of the benefits are divided by the present values of the costs, and the project is profitable if the resultant benefits-cost ratio is greater than one. In other words, Benefits are higher than Costs. 
· Economic Internal Rate of Return (EIRR). The internal interest is the social discount rate at which the present values of costs and benefits are equal. 
· Economic Net Present Value (ENPV). Present value is the financial-mathematical expression used for the sum of the discounted values of a time series. The net present value is the difference between the present value of the benefits and the present value of the costs. The project is profitable, if the net present value is positive. 
The discount rate (the opportunity cost of capital) applied in the calculation of the ENPV must be determined to calculate the economic benefits of a project. Its value depends on local market conditions, especially common interest rates and other financial parameters in the project country. In the feasibility study for Ethiopia the discount rate has been set at 10%, in accordance with conversations held with the national electricity utility. Also, this rate was considered by the Ministry of Economic Development and Co-operation as appropriate for Ethiopia at the time of the study (2006). The indicated discount rate has also been applied in other recent feasibility studies carried out for Ethiopia. 
ANNEX F.2 - ECONOMIC BENEFITS
In the economic analysis the identified benefits are: 
· the avoided capital costs 
· the avoided fuel costs 
· avoided O&M costs 
· the avoided emissions 
Basic Diesel Power Plant Data
The basic data for this study was based on one existing Diesel Power Plant (DPP) located in the northern part of Ethiopia. This heavy fuel operated DPP commenced commercial operation in July 2004. The plant consists of four state-of-the-art 18 cylinder, V-type, 4-stroke, medium speed Wärtsilä diesel engines type 38 coupled to ABB alternators: each genset is rated at 9,991 kW (site capacity at alternator terminals). The net plant capacity exported to the grid at full load is 38 MW. The production and the sale of Wärtsilä type 38 diesel gensets was stopped by Wärtsilä within the course of strengthening Wärtsilä’s engine and alternator portfolio. The type 38 was replaced by the type 46. The Wärtsilä 12V46 genset has a similar capacity as the 18V38 genset. The engine speed of the type 46 is 500 rpm. 
ANNEX F.2.1 - Avoided Capital Costs
The economic feasibility is determined comparing a wind project with an equivalent diesel power plant alternative. The wind parks relative to the equivalent diesel based generation has been considered in terms of energy production. If the wind park would not be installed, additional energy would have to be provided by new diesel generators at higher costs.
The chosen DPP is especially suited for the analysis, since its annual generation is similar to the estimated energy production of the wind park. The capacities of the diesel units at this power plant have to be adapted to the prevailing site conditions. For comparison with the Ethiopian wind project the DPP capacities are de-rated. Due to the importance of this fact, for the correct interpretation of the calculated capital costs and operation costs, the influence of the site conditions on the engines capacity have to be further analysed. If a wind energy project should be compared to another type of fossil fuel plants, information about the sensitivity of this plant (e.g. a gas-turbine) towards site conditions has to be gathered.
Diesel engines are internal combustion engines, whose capacity is mainly influenced by the following site conditions: 
· altitude of the site, 
· Combustion and 
· Cooling air temperature. 
ISO 3046 Part 1[footnoteRef:89] specifies the standard reference conditions, declarations of power, consumption and test methods for diesel engines. The ISO standard reference conditions are used as normative conditions for all diesel engines.  [89:  ISO 3046 Part 1:2002 Reciprocating internal combustion engines -- Performance -- Part 1: Declarations of power, fuel and lubricating oil consumptions, and test methods -- Additional requirements for engines for general use. ] 

The ISO conditions are as follows: 
· Barometric pressure: 100 kPa (corresponds to 100 m altitude) 
· Air temperature: 25°C 
· Relative humidity: 30% 
· Charge air coolant temperature: 25°C 
Except for the humidity value, an increase of these values results in reduced capacity of the diesel engine. ISO 3046 Part 1 specifies also the algorithms for the derating calculations. 
The site reference conditions for the Ethiopian site for the regarded DPP are as follows: 
· Site altitude: 1,200 m 
· Air temperature: 30°C 
· Relative humidity: 30% (estimated) 
· Charge air coolant temperature: 40°C 
The ISO capacity at alternator terminals of each Wärtsilä unit is 11,058 kW. The site capacity is 9,991 kW. This comparison shows, that each diesel genset is de-rated by 9.65% due to the site conditions, mainly due to the site altitude. This diesel power plant would deliver approximately 9.65% more capacity, if it was installed between 0 and 300 meters above sea level. This comparison is important for the interpretation of the result of the economic analysis, since the de-rated capacity of the plant increases the specific costs of the plant compared to a non-de-rated plant by approximately 9-10%. 
· The gross plant capacity (= at alternator terminals) is 4 x 9,991 kW = 39,964 kW. 
· The net plant capacity (= capacity exported to the grid) is 4 x 9,500 kW = 38,000 kW. 
· The difference between both values (= 1,964 kW = 4.9%) is the auxiliary power consumption of the plant. 
The avoided capacity costs refer to the investment costs that would occur when installing a DPP like the analysed 40 MW plant. The avoided capacity costs were calculated at USD 817.61/kW. Due to strong continued demand for diesel power plants over the last few years, and limited production capacity of the diesel engine & genset manufacturers, the specific costs of diesel power plants (EPC contracts) are slightly, though continuously increasing. 
ANNEX F.2.2 - Avoided Fuel Costs
A possibility to determine fuel costs is calculation by fuel prices and the fuel consumption of the diesel gensets. The fuel prices have to be calculated as delivered to the site. The considered DPP in the Ethiopian feasibility study is laid out for continuous operation on cheap heavy fuel oil (HFO). Expensive light fuel oil (LFO) is only needed as back-up fuel: used during start-up and shut down of the diesel engines, and when HFO is not available due to technical problems of the transfer and/or fuel treatment systems. For the case of the Ethiopian site HFO is a residual oil produced during the refinery process of crude oil. It has a lower quality and higher viscosity than LFO and consequently a lower price than LFO. Depending on its viscosity, HFO must be kept heated during transport in order to avoid problems during loading and unloading due to high viscosity.
The light fuel (LFO) used at the considered DPP varies between 45 and 80 centi Stokes (cSt) at 50°C, and the HFO used, has a maximum viscosity of 180 cSt at 50°C. 
The annual fuel consumption recorded in the operation log books of the regarded DPP can be divided as follows: 
· HFO consumption: 82% 
· LFO consumption: 18% 
· HFO+LFO consumption: 100%
Considering the same lower heating value (LHV) for HFO and LFO, the above mentioned percentages do not need to be corrected and can be directly used for the fuel consumption cost calculations. The fuel consumption of diesel units of a state-of-the-art DPP is measured by means of volumetric fuel flow meters with thermal correction and automatic data transfer to the control system of the plant (history/data record). Together with the produced energy (kWh; GWh) a specific fuel consumption can be calculated, which is normally given in g/kWh, referred to the alternator's terminal. 
Fuel losses occurring during the fuel treatment (water & sediment drainage, separation and filtering of fuel) should be added to the above mentioned specific consumption, since the lost fuel/water/sediment volume was also purchased by the Owner. These losses were estimated in this case to 3% of the specific consumption.
The fuel consumption is normally based on a LHV of fuel of 42.7 MJ/kg. Other LHV values can be also applied by calculating the specific consumption by means of a linear relation between the two LHVs.
The fuel consumption of a diesel genset is also subject to derating based on the prevailing site conditions like the gensets capacity. The gensets consumption is normally given as ISO based value and as site based value. In case of the Wärtsilä 18V38 genset, the ISO fuel consumption is 182.1 g/kWh (@ LHV 42.7 MJ) at the alternators terminals, ±5% tolerance.
This represents an electrical efficiency of the gensets of 46.3% at ISO conditions. Considering the site conditions, the site fuel consumption of each unit is 200.3 g/kWh (@LHV 42.7 MJ) at the alternator’s terminals, ±5% tolerance. This represents an electrical efficiency at site of the genset of 42.1 %.
Including 3% losses inside the plant, the net plant fuel consumption of each genset is 206.3g/kWh (@ LHV 42.7 MJ). Including 5% tolerance the value is 216.6 g/kWh.
For the economic analysis a fuel consumption of 207.0 g per generated kilowatt-hour at the alternator's terminals was considered. This corresponds to a net plant heat rate of 8,839 kJ/kWh. Fuel prices vary strongly, proportional to the volatile price development of crude oil prices. 
The fuel oil prices normally consist of the following components: 
· Fuel price at port of loading 
· Cost of sea transport and insurance 
· Cost at port of unloading: pumping, taxes, transport to fuel depot 
· Cost of land transport (tank truck) and insurance 
According to the Ethiopian national electricity utility (EEPCO), the HFO 180 price at Djibouti harbour (Ethiopia) amounted to 3.6949 ETB per litre as per May 2006. Considering the above mentioned density, and an exchange rate of 1US$ = 8.61ETB, the price of HFO 180 is 446.51 USD/Mt. The price for LFO at Djibouti port is 3.7754 ETB per litre corresponding to USD 0.4379. With a maximum density of 0.90, the metric ton is equivalent to 1,111.1litres. Consequently, the LFO price is 486.65 USD/Mt.
The fuel finally delivered by dealers from the depot to the considered DPP has the following price increment covering the transport, service charges and profit of the dealers: 
· HFO: 0.4151 ETB/liter = USD 50.16/Mt[7] 
· LFO: 0.4146 ETB/liter = USD 53.44/Mt 
The final fuel prices at the regarded DPP are as follows: 
· HFO: USD 516.45 /Mt = USD 0.4958/litre = 4.2737 ETB/liter 
· LFO: USD 559.87 /Mt = USD 0.5039/litre = 4.3435 ETB/liter 
With a specific HFO price of 11.88 USD/GJ and a net plant heat rate of 8,839 kJ/kWh, the specific fuel cost is 0.106 USD/kWh. 
ANNEX F.2.3 - Avoided Non-Fuel Costs
Depending on the plant load factor, operating hours and fuel price, the fuel costs represent more than 80% of the total operation costs of a DPP. The remaining costs, (non-) fuel operation and maintenance (O&M) costs consist of fixed and variable costs. The fixed O&M costs include all those cost items which will be incurred irrespective of an operation of the plants operation status.
These fixed costs include costs for personnel, insurance, management and administration, as well as general maintenance costs. The general maintenance cost component includes costs of administration for services, consumables, materials, supplies procured, costs of postage, telephone, facsimile, reproductions and travel expenses.
The variable O&M costs include such cost components which are only incurred if the plant is operating. These costs comprise of lubrication oil and other consumables like chemicals, etc. Variable costs for the power plant also include the cost for overhauls including spare parts.
Each diesel engine has to undertake maintenance every 1,500/3,000/6,000/12,000/24,000 and 36,000/48,000 of operation hours. 
After 12,000/24,000 and 36,000/48,000 of operation hours the diesel engines undertake major maintenance works, major overhaul, which are very cost intensive. This means that the below mentioned specific variable O&M costs (6 USD/MWh) for HFO operated DPP s of similar design and configuration is an average value calculated within one whole operation cycle until major overhaul at 36,000/48,000 of operation hours.
EEPCos[footnoteRef:90] figures on variable and fixed O&M costs provided for the reference years 2004 to June 2006 are very low, even considering that the power plant has recently started commercial operation. [90:  Ethiopian national electricity utility (EEPCO)] 

Among other reasons, this is due to a low plant load factor. Since the annual fix non-fuel O&M costs provided by EEPCo[footnoteRef:91] could not be considered as representative for the whole period of analysis, moderate international standard cost estimates settled at 100.000 USD for fix non-fuel O&M costs per year were applied in the economic analysis. [91:  Idem] 

The estimation of avoided non-fuel variable O&M costs per year for the Diesel Power Plant has been considered according to the Consultant s experience from similar African Diesel Power Plants and according the following data: 
	Net plant capacity 
	38,000 kW 

	Assumed plant load factor, DPP as base load plant 
	75 % 

	Net plant energy production at HV side of step-up transformers 
	249,660 MWh/year 

	Specific variable O&M costs for HFO operated DPP s of similar
design and configuration all over the world (source Evaluation of
Institution of Diesel and Gas Turbine Engineers (IDGTE) Working
Cost and Operational Report 1997
	6 USD/MWh 

	Estimated annual expenditure for variable O&M costs 
	USD 1,497,960 


ANNEX F.2.4 - Avoided Emissions
The avoided CO2 emissions are calculated considering that a DPP with an efficiency of 43 % emits 670 gr. of CO2 per kWh would be used, in case the wind park was not realised. The calculation follows the formula: 
In the feasibility study for the Ethiopian wind energy site Mesobo-Harena wind park an estimation of energy yields based on a wind measurement campaign and data analysis is carried out for 4 scenarios differing in type, size and number of selected turbines. The amount of CO2 related to the amount of energy in kWh generated by the wind turbines is regarded as the CO2 avoided, if the wind park is built instead of the DPP. 
The results is summarised in the Table 18 below: 

	Avoided emissions of the DPP (tCO2)
	Case Enercon E48

	Annual emissions avoided
	58,365

	Total avoided emissions (tCO2)
	1,167,127


In the economic analysis the wind park is compared with a diesel power plant. Thus, the avoided emissions refer to the DPP. The economic monetary quantification of the avoided emissions has been based on the Mitigation Cost Approach. 
The prices of CO2 emissions in the European Emissions Trading System at the European Energy Exchange (EEX) based in Leipzig (Germany). As showed in the figure below, prices have been over 20 / CO2 tonnes (24 USD/ CO2 tonnes) almost all the time since October 2005, so that a price of 20 USD/ CO2 tonnes has been applied in the economic analysis. 
The detailed description of the DPP containing all information about investment and Operation/Maintenance-costs is used to calculate the benefits of the wind project in terms of avoided costs and emissions. Evaluating price development for CERs allows and estimation of potential returns generated by emission reductions. 
As an overview of the reference plant used for the economic analysis of the Mesobo-Harena wind park a summary of all assumptions is given in the following Table19 below. 
	Item
	Assumed Data for reference DPP

	Project Implementation Start Date
	2006

	Construction Period
	18 months

	Commercial Operation Date
	2007

	Tax and Duties
	Tax-free status

	Exchange Rate ETB/USD
	8.6199 : 1 (Exchange rate of March 8 2006)

	Net Plant Capacity
	38,000 kW

	Plant Load Factor
	75%

	Average Saleable Capacity
	249,660 MWh/year

	Capital Costs
	817.61 USD/kW

	Fixed non-fuel O&M Cost
	USD 100,000 p.a.

	Variable non-fuel O&M Cost
	USD 1,497,960 p.a.

	Heat rate
	8,839 kJ/kWh

	Specific Heavy Fuel Oil (HFO180) Fuel Cost
	0.10690 USD/kWhnet (assumed share 82%)

	Specific Light Fuel Oil (HFO) Fuel Cost
	0.11589 USD/kWhnet (assumed share 18%)


Based on these assumptions and combined with the estimated energy output of the wind park, the size of a DPP can be determined, which would be able to replace the power production of the proposed wind park. As a feasibility study usually contains the analysis of different technical options concerning turbine types, the DPP assumptions have to be compared to all technical wind park scenarios. In the following table the necessary DPP-capacity related to the proposed turbine types for the Mesobo-Harena wind park are presented. Look at the following Table 20 below
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Besides direct economic benefits of a wind project several indirect benefits could be taken into account: 
· the generation of power will become more diversified, 
· the dependence on imported diesel fuel will decline, 
· depending on the policy goals pursued by the government of a country, the realization of a wind project could be an example of a successful policy implementation 
ANNEX F.3 - Economic Costs 
In an economic analysis, the identified economic costs are 
· capital costs - investment costs - of the wind park 
· operating costs of the wind power installation 
· leakage costs 
ANNEX F.3.1 - Investment Costs of the Wind Park 
The list of investment cost items of a wind park specified for the financial analysis is also necessary for the economical assessment. 
The list generally contains the following items: 
· Turbines including Erection 
· Sea transport and inland transport 
· Crane, if necessary including sea transport 
· Crane works 
· Installation 
· Civil works 
· Road access 
· Crane pads 
· Foundations/basements 
· Cable trenches 
· Control building 
· Required electrical equipment 
· Extension of substation 
· Civil works for new substation 
· Transformer (132kV/33kV) 
· Auxiliary equipment of substation 
· 132 kV components 
· Overhead lines (OHL) 
· Wind park cabling, earthing grid, SCADA 
· distribution stations on site 
· Electrical equipment inside control building 
· Auxiliary transformer at control building 
· Equipment for maintenance team (e.g. tools, cars) 
· Engineering (international and local staff) 
· Mitigation measures 
The specified costs of these items for the example of the Mesobo-Harena wind park (taken from the feasibility study) are presented in the following Table 21 “Project Investments”. As the purpose of this analysis is to explain the principle ideas of an economic analysis, only one of the proposed scenarios (with turbine type Enercon E48) is presented: 
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Table 21 “Project Investments” - Itemized Investment Cost of Mesobo - Harena wind Park project
ANNEX F.3.2 - Economic Operation and Maintenance (O&M) Costs of the Wind Park 
If the wind park project is realised by developers and investors, which are not located permanently in the project country, O&M costs must be divided into foreign and local costs. It depends on technical infrastructure and capacities for training and education of staff for operation and maintenance, whether a substantial part of these tasks can be attended by local workers. As the requirements of know-how for repair processes is substantially higher than the tasks of maintenance, often a large share of repairs is done by specialized staff of the turbine producer, while maintenance can be predominantly done by local technicians.
The following Table 22 “O&M Costs” include a detail of the annual O&M costs for the Mesobo - Harena wind Park considered in economic values. 
[image: ]
Table 22 “O&M Costs” - Economic values of Enercon E48 annual O&M costs.
Remark: SCF index utilization – This is an index for adjustment for Domestic Inflation. The estimated costs of borrowing and equity capital have been adjusted for inflation to obtain the WACC in real terms. Domestic inflation rate (of 2 %) has been used for domestic loans and equity. Shadow Price Adjustment does not apply in the financial analysis and hence, the standard conversion factor (SCF) of 0.9 has been considered for local currency expenditure, reducing equivalent local costs.
Besides this permanently incurring costs, major revisions and an overhaul should be calculated with operation and maintenance costs. Major revisions include exchanges of central parts additionally to the permanently conducted check of wear and tear parts. 
For the Mesobo-Harena wind park these costs are assumed to be 5% of the total investment costs. 
Decommissioning and restorage of the project site after project lifetime has to be taken into account. For the Mesobo-Harena wind park this costs were estimated as 1% of the initial investment costs. 
ANNEX F.3.3 - Leakage Costs of the Wind Park 
Leakage is defined by the United Nations Framework Convention on Climate Change (UNFCCC) in its Guidelines for Completing CDM Project Design Documents, Version 02, as the net change of anthropogenic emissions by sources of GHG which occurs outside the project boundary, and which is measurable and attributable to the project activity.
For the determination of leakages the following questions have to be answered: Does the project cause any significant emissions during its operation at other sites? Is the emission reduction counterbalanced by the emissions of other activities caused indirectly by the projects implementation? 
For the Mesobo-Harena wind park project no leakages have been identified. 
ANNEX F.4 - Results of an Economic Analysis
The economic appraisal of a wind park project is carried out by comparing the cash flow associated with construction and operation the wind power scheme with the cash flow of construction and operation the equivalent least cost thermal alternative plant (in case of the Mesobo-Harena wind park this is a diesel power plant). In the appraisal, the avoided costs of thermal generation are regarded as benefits attributable to the wind power project. The difference between the costs of the wind power project and the benefits of the avoided thermal power and energy are determined over the operational period (20 years for the Mesobo-Harena wind park).
There are many economic parameters available for the appraisal of a project. Three main parameters - used for the Mesobo-Harena wind park project are described here: the Economic Internal Rate of Return, the Benefit/Cost Ratio, and the Economic Net Present value calculated at a 10 % discount rate. 
ANNEX F.4.1 - Economic Cash-flow Projections 
Cash flow projections associated with construction and operation the wind parks are compared with the cash flow projections of construction and operation the equivalent least cost thermal alternative plant. The avoided costs of thermal generation are regarded as benefits attributable to the wind park project. The difference between the costs of the wind park project and the benefits of the avoided thermal power and energy are determined over the operational period of the project. Further the economic benefits of avoided emissions have to be quantified. 
ANNEX F.4.2 - EIRR and NPV 
· The EIRR is defined as the discount rate that causes the present value of the project costs to be equal to the present value of the benefits. The EIRR indicates the actual profit rate of the total investment outlay. The project is feasible if the EIRR is greater than the agreed economic discount rate. It is given by the following equation:
where n denotes calculation period (years) and R denotes discount rate. As indicated in the assumptions, the discount rates for the basic scenarios at the Mesobo-Harena wind park project are 10 %.
· The ENPV of an investment is the present (discounted) value of future cash inflows minus the present value of the investment and any associated future cash outflows. 
1. The Table 23 - “Project cash flow” shows the financial performance of the project for further information:
[image: https://upload.wikimedia.org/wikipedia/commons/thumb/d/d4/Flag_of_Zanzibar.svg/220px-Flag_of_Zanzibar.svg.png]Technical Assistance for the implementation of renewable energies and energy efficiency projects, including regulatory reforms [image: ](Lot 2)
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1. Table 23 - “Project cash flow”
[image: ]
1. An Excel Model is separately provided with this calculation example


[image: ][image: https://upload.wikimedia.org/wikipedia/commons/thumb/d/d4/Flag_of_Zanzibar.svg/220px-Flag_of_Zanzibar.svg.png]Technical Assistance for the implementation of renewable energies and energy efficiency projects, including regulatory reforms (Lot 2)
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ANNEX F.4.3 - B/C Ratio
In the Benefit/Cost (B/C) Ratio, the total discounted benefits are divided by the total discounted costs. Projects with a benefit-cost ratio greater than 1 have greater benefits than costs as well as positive net benefits. The higher the ratio, the greater are the benefits relative to the costs.
As an example the results for the three discount rate scenarios of the Mesobo-Harena wind park are presented in the following Table 24 below. 
[image: ]
The results of the economic analysis are positive for 8% and 10% discount rate, showing that the wind park in two Scenarios is economically feasible. 
F.5 - Sensitivity Analysis
As the outcome of the economic analysis is influenced by several external economic parameters, in an additional scenario analysis the sensitivity of the outcome towards changes in 
· avoided capacity costs 
· diesel fuel prices 
· CO2 penalties 
· electricity generation and their impact on the EIRR have been evaluated 
F.5.1 - Change in Avoided Capacity Costs
As indicated previously, avoided capacity costs are calculated as the difference between capacity costs of installing a fossil fuel plant (in the Ethiopian example a DPP) and the capacity costs of implementing a wind park. These avoided capacity costs are negative since the investment costs of the wind park are higher than the costs of the DPP.
To evaluate options of changing the investment costs of the wind park, cost modelling is conducted for certain percentual changes. 
This could be for example: 
· Best Case: Investment costs 10 % lower than in the Base Case. 
· Worst Case: Investment costs 10 % higher than in the Base Case. 
F.5.2 - Change in Fuel Prices
Oil prices oscillate along the time. Because oil prices influence the fuel costs avoided very much, a sensitivity analysis for this parameter is very important. For the Mesobo-Harena wind park two cases of changes in fuel prices have been taken into account: 
· Best Case: with an annual increase of 2 % on HFO & LFO prices at the DPP 
· Worst Case: with an annual decrease of 2 % HFO & LFO prices at the DPP 
F.5.3 - Change in Emission (CO2) Penalties
These changes influence potential additional revenues of selling CERs. 
Considering different cases, allows estimation of changes in these expected revenues: 
· Best Case: emissions penalty is set at 25 USD/t 
· Worst Case: emissions penalty is set at 15 USD/t 
F.5.4 - Change in Electricity Generation
The base case has been calculated assuming a Probability of Exceedance of 75 % (P75). 
For the scenario analysis two further cases have been considered: 
· Best Case: Probability of Exceedance of 50 % (P50) 
· Worst Case: Probability of Exceedance of 90 % (P90) 
F.6 - Results: Economic Scenario Analysis of the Mesobo-Harena Wind Park Project
The scenario analysis for the Mesobo-Harena wind park shows that the variable with the highest impact on the EIRR is the investment cost of the wind park followed by the electricity generation estimates. The best results are obtained when decreasing investment costs by 10 %, whereas the impact on EIRR of increasing emission penalties is from an economic point of view very low. The following Table 25 summarises the results obtained in the sensitivity analysis. 
[image: ]
Table 25 - Summary Results of Sensitivity Analysis
[bookmark: _Toc491674052]Annex G “Conceptual multi-criteria decision matrix (MCDM) for RE & EE technologIES”
1. List of the most commonly used indicative parameters in the MCDM, including a briefly explaining them. 
1. The parameters to be used should be agreed on and accepted by all the Key Stakeholders involved in the decisional process.
ANNEX G.1 - Maturity / reliability
1. A mature technology can be defined as a technology that has been in use for long enough and most of its initial faults and inherent problems have been removed or reduced by further development. Another key indicator of a mature technology is the ease of use for both non-experts and professionals. The judgment is expressed within the range of 1-4. A rank order is applied, with increasing preference from 1 to 4, as follows: (1) technologies that are only tested in laboratory; (2) technologies that are only performed in pilot plants; (3) technologies that could be still improved; (4) mature technologies, close to reaching the theoretical limits of efficiency.
ANNEX G.2 - Market maturity
1. This criterion is an estimation of the market availability and the status in the penetration process of a given technology and the materials and services associated with the considered action. A Judgment scale provided from 1 to 5 is the following: (1) not present on the market at least in an experimental stage; (2) pilot plants; (3) start of market availability; (4) market availability of the technology for less than 10 years; (5) market availability of the technology for more than 10 years.
ANNEX G.3 - Consistence of installation and maintenance requirements with local technical knowhow.  
1. The evaluation of this criterion is oriented to a qualitative comparison between the complexity of the considered technology, and the capacity of local actors of ensuring an appropriate installation and operating support. The technology maturity and market maturity are highly correlated with this criterion since the market availability for installation and maintenance requirements depends on them. The following qualitative scale of ranking is used: (1) insufficient technical background for installation/maintenance; (2) middle technical background for installation/maintenance; (3) great technical background for installation/maintenance. 
ANNEX G.4 - Potential / Climatic conditions. 
1. Unlike fossil fuel technologies, the efficiency of renewable technologies is generally very site specific. Thus, it would be expected that photovoltaics in the UK would incur a higher cost per kWh than countries located at lower latitudes such as Cyprus. In general, the geographical potential can be considered as the energy flux theoretically extractable in areas that are considered suitable and available for energy production i.e. in areas which are not excluded by other incompatible land cover/use and/or by constraints set on local characteristics such as elevation and other land characteristics. This criterion is only concerned with the geographical potential of a certain region. The scale to be used is not in the form of energy output but a use of a more general linguistic scale is more appropriate. The scale proposed considering the available renewable energy technology, is as follows: (1) Almost no potential; (2) Very low potential; (3) Low potential; (4) Medium potential; (5) High potential; (6) Very high potential.
ANNEX G.5 - Continuity and predictability of performance 
1. In assessing renewable energy it is important to know the conditions of continuous operational patterns. This condition is often a characteristic of a given technology and does not indicate a factor of unreliability. For example the output performance of photovoltaic is more predictable than the one of wind power. As of 2008, Germany produces between 1500 and 7700 GW h/month depending on wind conditions. This makes traditional scheduling of power generation for the day ahead very unsure. The judgment of this parameter can be expressed according to the following scale: (1) unpredictable and not continuous operation; (2) predictable but not continuous operation; (3) predictable and continuous operation. 
ANNEX G.6 - Value of energy output 
1. Possible future revenues from investments in RETs are crucial for facilitating an economically viable period of heavy installations that is needed to fulfill the new environmental goals. The costs are the initial investment and the operational and maintenance (O&M) costs [6]. To evaluate the profits of renewable energy projects without including any of the policy support mechanisms, the following equation can be used for the value of energy output (VEO). 
1. 𝑉𝐸𝑂 = 𝐸[𝑋𝑠𝑚𝑃𝑠𝑚 + 𝑋𝑐𝑚𝑃𝑐𝑚] 
1. where E is the monthly energy output by the renewable system, Xsm is the percentage of energy sold in the spot market, Xcm is the percentage of energy sold in the contract market, Pcm is the contract market price and Psm is the spot market price.
ANNEX G.7 - Value of environmental benefits (VEB)
1. Renewable energy sources, which are often (but not always) carbon-free, are among the technology options available to reduce carbon emissions in the electricity sector. Governmental policies regarding environmental protection and emission reductions are amongst others mainly based on the promotion of RET. The VEB can be calculated using two scenarios, the renewable energy certificates and the certified emission reductions scenario.
ANNEX G.7.1 - Renewable energy certificates (REC)
1. In REC, the benefits can be defined as the value of the energy output and the RECs revenue. One REC represents the environmental attributes associated with one MWh of electricity from renewable energy technologies.
ANNEX G.7.2 - Certified emission reductions (CER)
1. The CER is based on the Clean Development Mechanism of the Kyoto Protocol. The registered CDM project obtains one CER for each 1 ton of CO2 reduced by the project. Besides, the sale of CERs represents an additional source of project income. However, the development of a CDM project generated extra costs for the project developer, also known as transaction costs. These costs are related to the formalization and validation of the CDM project, as well as the monitoring and verification of the emission reductions.
ANNEX G.8 - Environmental benefits of the reduction of pollutant emissions
1. With a direct price for emissions—via either an emissions tax or a tradable emissions permit system—the fossil fuel sector has an incentive to lower its emissions rate until the marginal cost of reduction equals the emissions price. In order to have a synthetic index, the score can be expressed through the following qualitative scale of values: (1) very high emissions, when each category is relevant; (2) high emissions, when at least two of the categories are relevant; (3) middle emissions, when at least one category is relevant; (4) low emissions, when all the emissions category are insignificant or do not exist.
ANNEX G.9 - Land requirement
1. This criterion represents one of the most critical factors for the intervention site, especially where the human activities are relevant factors of environmental pressure. A strong demand for land can also determine economic losses, which are proportional to the specific value of the site and the possible attendant alternative needs. An approximate scale can be as follows: (1) high land requirements and significant landscape alternation that can limit future growth of the area; (2) high land requirements and significant landscape alternation that has no effect on future growth of the area; (3) middle land requirements and landscape alternation; (4) low land requirements and landscape alternation; (5) no land requirements and landscape alternation.
ANNEX G.10 - Sustainability according to other environmental impacts
1. Landscape impact, acoustic emissions, electro-magnetic interferences, bad smells, and microclimatic changes are evaluated. A synthetic judgment can be expressed through the following scale: (1) very high intensity impacts; (2) high intensity impacts; (3) middle intensity impacts; (4) low intensity impacts; (5) not existing impacts. This parameter can be considered highly subjective since it includes impacts such as landscape changes. While large dams and wind farms change the landscape significantly, people might argue whether the change is positive or negative.
 ANNEX G.11 - Labor impact
1. An estimation of labor potentials due to employment of RET can be used. Additional direct and indirect employment and the possible indirect creation of new employment must also be assessed. The following linguistic scale can be used: (1) low employment occurring only at the installation process; (2) low employment that will provide further jobs during the maintenance of the RET; (3) medium employment during installation and maintenance; (4) high employment during installation however low during the maintenance of the RET; (5) high employment both during installation and maintenance.
ANNEX G.12 - The net present value (NPV)
1. At present, for most of the RET, the investment costs, along with the risks of renewable energy, remain high [10]. The NPV calculation relies on the initial investment, the total accumulated cash-flow and the discount rate. The cash-flows are the costs and the benefits associated to the project. The benefits taken into account are the value of the energy output (VEO) and the value of the environmental benefits (VEB). The following scale is an indication of the investment’s profitability. (1) NPV < 0 not a profitable investment; (2) NPV = 0 not gain and not loss; (3) NPV > 0 added value.
ANNEX G.13 - Distribution cost
1. Modern small scale generation plants with standardized modular design are competitive, less capital intensive, more efficient, quicker to build and have more sophisticated control technologies for operation and transmission networks. However, this parameter is highly location correlated and each project case should be examined accordingly. A general linguistic scale can be used: (1) High cost for connection to the grid lowering significantly the NPV; (2) Medium cost for connection to the grid with impact on the NPV; (3) Low cost for connection to the grid with minimal impact on the NPV.
ANNEX G.14 - Compatibility with political, legislative and administrative framework
1. It is of high importance for governments to realize that RETs with high fixed but low variable costs can provide price stability and a good hedge against the risk of fuel price volatility. Many countries are pursuing greater use of renewables. However, there is little agreement on what policies are most effective in promoting renewables, or even in what it means for a policy to be ‘effective.’ The goal of RE policy appears simple: to get more renewables in place. However, a closer look reveals that there are in fact many goals that renewables are intended to accomplish. Renewables can be seen as a way to reduce carbon emissions, to promote industrial development, to decrease fossil fuel imports, and meet other policy goals. Each of these goals leads to a different set of programs and technologies. The examined criterion assesses the qualitative relevance of the above considerations, with regard to government support, the tendency of institutional actors, and the policy of public information. The overall value judgment is expressed in the following way: (1) absent; (2) middle; (3) high.

1. For the Conceptual multi-criteria decision matrix for RE projects visit - http://mapre.lbl.gov/
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[bookmark: _Toc491674053]Annex H De-risking Renewable Energy and Energy Efficiency Investment
1. Mechanisms that provide renewable energy generators with a PPA, ensuring a fixed long-term price for power and guaranteed access to the electricity grid, are often the cornerstone instrument for renewable energy market transformation efforts. A cornerstone instrument targets key investment risks and is the foundation upon which all complementary policy and financial de-risking instruments are built[footnoteRef:92]. [92:  De-risking Renewable Energy Investment. A Framework to Support Policymakers in Selecting Public Instruments to Promote Renewable Energy Investment in Developing Countries, UNDP, 2013] 

1. The presence of a cornerstone instrument by itself does not guarantee renewable energy investment. There is a role for complementary policy and financial de-risking measures to target the residual risks that a cornerstone instrument alone cannot address and that can otherwise suppress investment.
1. The higher financing costs for renewable energy in developing countries reflect a number of perceived or actual risks to investment.  Investors adjust their required risk/return profiles to take into account risks in the investment environment. As risks can result in negative financial impacts for investors, investors require a higher return to compensate for the possibility of this impact. The degree to which investors accurately price barriers and risks into their financial return requirements depends in practice on the particular type of investment being made.
1. Policymakers in developing countries have been exploring a broad spectrum of public instruments, and public de-risking measures can broadly be divided into two groups: policy de-risking instruments and financial de-risking instruments. Policy de-risking instruments address and attempt to remove the underlying barriers that are the root causes of risks. Financial de-risking instruments do not seek to directly address the underlying barrier but, instead, function by transferring the risks that investors face to public actors, such as development banks. Recognizing that all risks cannot be eliminated through policy de-risking or transferred through financial de-risking, efforts to reduce risks often need to be complemented by a third group of public instruments, direct financial incentives, to compensate for any residual risks and costs.
1. The Figure 18 below illustrates how policy de-risking instruments can evolve over time to reduce grid/transmission risks, financial de-risking measures can provide access to affordable long-term finance, and direct financial incentives can address residual risks and costs.
[image: ]
1. [bookmark: _Toc380259491][bookmark: _Toc380366014][bookmark: _Toc381188727][bookmark: _Toc381373415][bookmark: _Toc387587750][bookmark: _Toc388186983][bookmark: _Toc392453701][bookmark: _Toc394527120]Figure 19 – Case of the evolution of public instruments; short, medium and long-term.
1. How might a commercially unattractive investment opportunity shift to a commercially attractive one? The figure below illustrates how this might be achieved through two actions: first, by reducing the risk of the activity (de-risking), for example through a regulatory policy, such as guaranteed access to the grid for RE projects; and, second, by increasing the return on investment through financial incentives, such as a price premium for renewable energy.
[image: ]
[bookmark: _Toc380259489][bookmark: _Toc380366012][bookmark: _Toc381188725][bookmark: _Toc381373413][bookmark: _Toc387587751][bookmark: _Toc388186984][bookmark: _Toc392453702][bookmark: _Toc394527121]Figure 19 - Shifting the risk-reward profile of renewable energy investment
1. A single policy measure is very unlikely to effect change in the absence a range of complementary information efforts, regulations and financial incentives. Similarly, there is not a single particular measure, or mix of measures, that can be considered as the most effective choice in all circumstances. Policies could be adapted to local circumstances such as the climate, demography, structure of economic activities and level of decentralization of a country, as well as a country’s energy and fiscal context, degree of market development for low carbon products and services, etc.
1. Then, RGoZ could adopt and put in practice a series of measures such as policy and financial de-risking instruments to accelerate the incorporation of Renewable Energy so they can in time have a larger share of the total matrix. Furthermore, their “pros” and “cons” in providing economic impacts could be understood.
1. In addition, it is necessary to review how those projects can bring direct or indirect economic benefits, such as achieving local content requirements, local manufacture / job creation and Social Economic Empowerment.

1. 

[bookmark: _Toc491674054]Annex I Financing support applications drafting
[bookmark: _Toc479052853]Annex I.1 Sample 1 Generation Project request for financing
Note: Sample Model for a PV Solar Project in Bauchi, Nigeria is provided below
     
IDENTITY OF THE PROJECT                                                                       Date:  February 3rd, 2017
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	Lead Finance Institution
	African Development Bank (AfDB)

	13
	Co-financier(s)
	Senior debt: Overseas Private Investment Corporation (OPIC), Clean Technology Fund (CTF), Global Environment Facility (GEF)
Mezzanine: CDC Group (CDC)

	14
	Type(s) of EU contributions and Amount(s) requested (€)
	IG
	Amount(s) requested
	USD [22.74 – 32.24] million

	15
	Project stage
	[bookmark: Check2]⎕Project identification   |X| Project preparation  ⎕ Investment phase
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	Partner country authority /
Private partner(s)
	
Project Company: Nigeria Solar Capital Partners (NSCP)
Private Sector Sponsors: Globeleq Advisors Limited, ARM-Harith Infrastructure Fund, Gigawatt Global Capital, and Industry Capital
Offtaker: Nigeria Bulk Electricity Trading Company (NBET)
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	Implementing entity(ies)
	[bookmark: Check1]⎕Public ⎕Mixed |X|Private ⎕Financial Intermediary(ies)

SPC (Nigeria Solar Capital Partners (NSCP)) owned by the Sponsors (Globeleq Advisors Limited, ARM-Harith Infrastructure Fund, Gigawatt Global Capital, and Industry Capital)
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	Short description of the project

	
The Project includes two main components, (i). construction and operation of a 100 MW solar photovoltaic power plant, and (ii) construction of an 18km transmission line and a substation, in Bauchi State in the Northern part of Nigeria. The transmission line and the substation will be transferred to the Transmission Company of Nigeria (“TCN”) upon commissioning, and AfIF has been requested to provide funding for the construction of a transmission line and a substation, and the CSR activities. Total project costs, other than the costs for construction of a transmission line and a substation, and the CSR activities, are estimated to be approximately USD 180 million with a financing structure of 74% of senior debt, 11% of mezzanine and 15% of equity. The senior debt is expected to be funded by AfDB, OPIC, CTF and GEF with the tenor of 18 years. 

The project has signed a 20 year take or pay PPA with the NBET as the offtaker at a tariff of 11.5 UScents/kWh. The PPA payments will be backstopped by IBRD PRG that will cover up to 6m of non-payment of undisputed invoices to NBET. The Project has been issued a 10 year generation license from the Nigeria Energy Regulatory Commission (“NERC”). The project will also benefit from a Put Call Option Agreement, which obligates the Federal Government of Nigeria (“FGN”) to purchase the plant in the event of default.  
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	Main objectives of the project 

	
Through the addition of 100 MW of electricity to the national grid, the Project will increase the implementation of renewable energy into the energy system of the country. The project is expected to generate around 164,084 MWh of electricity per year and to increase Nigeria's generating capacity by approximately 2.5% and electrical output by 0.83%, enough to provide electricity to approximately 2,750,000 additional households. In addition, the installation of the Project will significantly reduce the amount of greenhouse gases (GHGs) emitted per year by substituting the diesel and heavy fuel oil that is used to generate electricity. It is estimated that 79,860 tons of CO2 per year will be inhibited.
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	Indicative budget - Project Uses & Sources

The costs for the construction of a transmission line and a substation, and the CSR activities estimated to be approximately USD [22.74 – 32.24] million will be funded through investment grant through AfIF. 
Total project costs, other than the costs for the construction of a transmission line and a substation, and the CSR activities, are estimated to be approximately USD 180 million with a financing structure of 74% of senior debt, 11% of mezzanine, and 15% of equity. The senior debt of USD 132 m is expected to be funded by AfDB, OPIC, CTF and GEF.  

	
	

	
	Type / Sources
	EU Blending facilities
	Financial institutions
	Non blended financing (including partner country(ies)/beneficiary 
	Other financing
	Total (€M)

	
	Technical assistance: 
- preparation phase
	
	
	
	
	

	
	- pre- investment phase
	
	
	
	
	

	
	- investment phase
	
	
	
	
	

	
	Investment Costs
	[16.5 – 26]
	132
	
	48
	[196.5 – 206]

	
	Communication
	
	
	
	
	

	
	Evaluation, audit
	
	
	
	
	

	
	Other… (CSR activities)
	[6.24]
	
	
	
	[6.24]

	
	Total Uses (€M)
	[22.74 – 32.24]
	132
	
	48
	[202.74 – 212.24]



DETAILED DESCRIPTION OF THE PROJECT

	21
	Context of the project
	
1. Background

With just under 5,000MW of available grid electricity generation capacity for a population of 170 million, Nigeria is unable to meet its current demand. The supply deficit is currently estimated to be about 12,000MW. As a result, consumers mostly meet their electricity requirements through the use of small generating sets that are expensive, inefficient and highly polluting. In order to close the gap between electricity demands and supply to achieve its goals of industrialization, the FGN has targeted to have 20,000MW of installed capacity by 2020 under the Nigeria national development plan. The Federal Government of Nigeria (“FGN”) has therefore embarked on wide ranging power market reforms aimed at attracting private investment and enhancing sector sustainability. The National Energy Policy promotes the use of renewable energy resources of the country to diversify its heavily oil-based power supply. Against this backdrop, the FGN signed 14 PPAs for solar power projects, including the Project in July 2016. Solar power is a natural power supply option for Northern Nigeria due to prolific irradiation levels and lack of natural gas resources. 

2. Project description

The Project includes two main components, (i). construction and operation of a 100 MW solar photovoltaic power plant, and (ii) construction of an 18km transmission line and a substation, in Bauchi State in the Northern part of Nigeria. The transmission line and the substation will be transferred to the Transmission Company of Nigeria (“TCN”) upon commissioning, and AfIF has been requested to provide funding for the construction of a transmission line and a substation, and the CSR activities. Total project costs, other than the costs for construction of a transmission line and a substation, and the CSR activities, are estimated to be approximately USD 180 million with a financing structure of 74% of senior debt, 11% of mezzanine and 15% of equity. The senior debt is expected to be funded by AfDB, OPIC, CTF and GEF with the tenor of 18 years.

The project has signed a 20 year take or pay PPA with the NBET as the offtaker at a tariff of 11.5 UScents/kWh. The PPA payments will be backstopped by IBRD PRG that will cover up to 6m of non-payment of undisputed invoices to NBET. The Project has been issued a 10 year generation license from the NERC. The project will also benefit from a Put Call Option Agreement, which obligates the FGN to purchase the plant in the event of default.

3. CSR activities 
Currently, there are 297 Project-Affected Persons (PAPs) living in the area that will be utilized for the project. Under both Nigerian and international law, NSCP is required to make reparations to such affected individuals undergoing resettlement. Mandatory resettlement obligations include providing the PAPs with adequate replacement housing, including clean water, sanitation and cooking facilities. However, NSCP intends to go beyond its mandatory resettlement obligations by implementing a comprehensive CSR project that will benefit not only the PAPs, but also the surrounding communities not directly affected by the resettlement. Three communities with a total population of 16,840 people are living in the surrounding area which will benefit from CSR projects to varying degrees.

The CSR initiative, based on consultation with the local communities about their priorities and needs, entails the construction of improved infrastructure at the resettlement site including the following components:
•	Energy infrastructure and services
•	Medical facility
•	Improved education facilities
•	Livelihood and life skills training

The details of the CSR activities are described in Annex IV. 

4. Additionality

The Project requires the construction of a relatively long (18km) 330kV transmission line to the Jos - Gombe 330 kV single line. The costs for the construction of a transmission line and a substation, and for CSR activities are estimated to be approximately USD [16.5 – 26] million, and USD [6.24] million, respectively, both of which are unable to receive sufficient funding from market sources. The provision of investment grants from AfIF will enhance the project’s commercial viability, and as a result, enables to crowd in financing from DFIs.  

5. Development outcome

Infrastructure and Environmental effect:
Through the addition of 100 MW of electricity to the national grid, the Project will increase the implementation of renewable energy into the energy system of the country. The project is expected to generate around 164,084 MWh of electricity per year and to increase Nigeria's generating capacity by approximately 2.5% and electrical output by 0.83%, enough to provide electricity to approximately 2,750,000 additional households. In addition, the installation of the Project will significantly reduce the amount of greenhouse gases (GHGs) emitted per year by substituting the diesel and heavy fuel oil that is used to generate electricity. It is estimated that 79,860 tons of CO2 per year will be inhibited.

Gender and Social effect:
During the construction period, 500 construction workers will be employed part time, most of whom will be Nigerian nationals, as well as sourcing a portion of raw materials from Nigerian suppliers when feasible. 100 full time maintenance jobs will be required for the upkeep of the solar field. Additionally, certain jobs will be subcontracted out to local businesses such as local accounting firms, local legal firms, and local administrative and management companies. We estimate an additional 50 long-term jobs will be created in this way.

As the location of the solar farm is on cultivated land, resettlement and relocation of existing inhabitants who live on their farms will be required. The transmission lines may pass through private lands and towers may be erected on private lands. This will lead to loss of livelihood for some families. Number of persons expected to be affected by the Project (Project-Affected Persons (PAPs)) is 297. A Resettlement Action Plan (RAP) has been prepared by ERM and is expected to be available in February 2017, along with the ESIA. 

In addition, the NSCP intends to implement a comprehensive CSR project that will benefit not only the PAPs, but also the surrounding communities not directly affected by the resettlement. (for details, please refer to Annex IV.)

Effects on Government and macroeconomic resilience: 
The Project will impact positively on the government’s budget, through the tax revenues that will accrue during the operation phase. The Project will also result in reduced imports of diesel generators and improve the balance of payment of Nigeria. Approximately $1.8 billion dollars are spent per month on oil to fuel generators across Nigeria, mostly by private sector – with production costs often as high as $0.43/kWh or greater. 

Private sector development: 
The project will increase installed capacity in the country which will contribute to creating an enabling environment for private sector development through providing electricity to industries and other commercial purposes. Bauchi solar will be one of the first IPP solar projects connected to the national grid therefore its success will have positive demonstration effects for other private players to enter the market. There will be transfer of skills and technology as selected members of the community will be trained to participate in the construction, operation and maintenance of the facility.
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	Coherence with the Policy objectives of the Facility and EU Policies
	
	General Policy objectives
	Not targeted
	Significant objective
	Main objective

	Participation development/good governance
	X
	
	

	Aid to environment
	
	
	x

	Gender equality (including WID)
	x
	
	

	Trade development
	x
	
	

	Reproductive, Maternal, New born and child health
	x
	
	



Comments:

Aid to environment:

The Project will significantly reduce the amount of greenhouse gases (GHGs) emitted per year by substituting the diesel and heavy fuel oil that is used to generate electricity. It is estimated that 79,860 tons of CO2 per year will be inhibited.
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	Consultations before submission:
· EU Delegation(s) 
· Geographic unit(s)
· Local partners/Regional organisations/Other stakeholders

	The consultations have been done with following persons from EU DEL. 
· ABRANTES Marta (EEAS-ABUJA)
· ZANVETTOR Giulia (DEVCO) 
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	Entities involved, Implementation scheme, Organisational set up and Exit Strategy 
	

	
	Description of entities involved 
	
A special purpose vehicle (SPV), Nigerian Solar Capital Partners (NSCP), was created to construct and operate the 100 MW solar PV power plant as an Independent Power Producer. NSCP will receive investment grants from AfIF through AfDB, and hence, is considered as a Project Beneficiary. NSCP will be owned by Globeleq Advisors Limited, ARM-Harith Infrastructure Fund, Gigawatt Global Capital, and Industry Capital. 

Overseas Private Investment Corporation (OPIC), Clean Technology Fund (CTF), and Global Environmental Facility (GEF) are selected as co-financers for senior debt based on their financial strength, geographic coverage, and commitment to engage in project finance for solar power project in Nigeria.
 

	
	Implementation scheme: organisation of activities
	
The costs for the construction of a transmission line and a substation, and the CSR activities estimated to be approximately USD [22.74 – 32.74] million will be funded through investment grant from AfIF. 
Total project costs, other than construction of a transmission line and a substation, and the CSR activities, are estimated to be approximately USD 180 million with a financing structure of 74% of senior debt, 11% of mezzanine, and 15% of equity. The senior debt of USD 132 m is expected to be funded by AfDB, OPIC, CTF and GEF with the tenor of 18 years. 

The project has signed a 20 year take or pay PPA with the NBET as the offtaker at a tariff of 11.5 UScents/kWh. The PPA payments will be backstopped by IBRD PRG that will cover up to 6m of non-payment of undisputed invoices to NBET. The Project has been issued a 10 year generation license from the NERC. The project will also benefit from a Put Call Option Agreement, which obligates the FGN to purchase the plant in the event of default.

The investment grant is considered as parallel co-financing.  
 

	
	Organisational set-up
	
Role of Lead FI: 
· To provide senior loan of up to USD 60 million to the Project
· To monitor the Project status after provision of the loan


	
	Exit Strategy
	N/A
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	Indicative budget – Uses &Sources, detailed description

	
	Uses

	
	
	Description
	Amount ($M)

	
	Construction costs for T-line
	Construction costs for a transmission line and a substation
	[16.5 – 26]

	
	Construction costs for Power plant
	Construction costs for 100 MW solar power plant
	170

	
	Technical assistance (AF Annex III)
	
	

	
	Communication
	
	

	
	Evaluation, audit
	
	

	
	Other… 
	IDC, working capital, financing fees, DSRA, etc
	10


	
	Other…
	CSR activities
	[6.24]

	
	Total Uses
	
	[202.74 – 212.24]

	
	Sources

	
	
	Type of financing/contribution
	Main components financed

	Amount ($M)

	
	EU (Blending Facility): 
	
	
	

	
	- Investment grant
	IG
	Costs for the construction of a transmission line and a substation, and the CSR activities
	[22.74– 32.24]

	
	-Technical assistance preparation phase 
	
	
	

	
	-Technical assistance pre- investment phase
	
	
	

	
	-Technical assistance investment phase
	
	
	

	
	- Interest rate subsidy
	
	
	

	
	- Guarantee
	
	
	

	
	- Equity
	
	
	

	
	- Other
	
	
	

	
	Lead FI: AfDB
- component 1
- component 2 …
	Senior loan of up to USD 60 million
	Construction costs for solar power plant
	60

	
	Eligible FI 1
	
	
	

	
	Eligible FI 2
	
	
	

	
	Sub-total blended financing
	
	
	

	
	Partner Country/Beneficiary (own contribution)
	
	
	

	
	Other public financier(s)
	OPIC: senior loan of up to USD 50 mn
CTF: Senior loan of up to USD 25 mn 
GEF: Senior loan of up to USD 6.5 mn
	Construction costs for solar power plant
	72

	
	Other mixed financier(s)
	
	
	

	
	Other private financier(s)
	Sponsors: equity
	Construction costs for solar power plant, and other costs
	48

	
	Sub-total non-blended financing
	
	
	

	
	EU Additional support
	
	
	

	
	Non EU Additional Support
	
	
	

	
	Sub-total other financing
	
	
	

	
	Total financing 
	
	[202.74 - 212.24]
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	Financing conditions of financial institutions
	[bookmark: Check3]⎕Sovereign |X|Non Sovereign ⎕ODA ⎕Non ODA

Indicative terms
AfDB: 
· Type and amount: senior loan of up to USD 60 million
· Tenor: up to 18 years commencing on the signature date of loan agreement
· Grace period: up to 2 years
· Interest rate: Base rate (Floating or fixed) + Lending margin
· Lending margin: between 400 bps and 450 bps
CTF:
· Type and amount: senior loan of up to USD 25 million
· Tenor: up to 18 years commencing on the signature date of loan agreement
· Grace period: up to 2 years
· Interest rate: Fixed rate with a floor of 0.75%
GEF:
· Type and amount: senior loan of up to USD 6.5 million
· Tenor: up to 18 years commencing on the signature date of loan agreement
· Grace period: up to 2 years
· Interest rate: Fixed rate between 1.5% and 2.5%

OPIC: 
· Type and amount: senior loan of up to USD 50 million
· Tenor: up to 18 years
· Grace period: up to 2 years
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	Debt sustainability 
	N/A
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	Financial Leverage                   

	
	Investment leverage ratio
	Total project costs including costs for the construction of a transmission line and a substation, and the CSR activities: USD [202.74 - 212.24] m / EU investment grant: USD [22.74– 32.24] m = [6.29 – 9.33] times

	
	Total eligible FI leverage ratio
	FI financing amount: USD [154.74 – 164.24] m / EU investment grant: USD [22.74– 32.24] m = [4.80 – 7.22] times 

	
	Private loans/equity leverage ratio
	FI financing amount other than EU grant: USD 132 m / EU investment grant: USD [22.74– 32.24] m = [4.09 - 5.80] times 
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	Additionality of the EU contribution
	

	
	Economic 
	
The Project requires the construction of a substation and a relatively long (18km) 330kV transmission line to the Jos - Gombe 330 kV single line, and the related CSR activities. The costs for the construction of a transmission line and a substation, and the CSR activities are estimated to be USD [22.74– 32.24] million, which are unable to receive sufficient funding from market sources. The provision of grants from EU will enhance the project’s commercial viability, and as a result, enables to crowd in financing from DFIs.

The economic benefit described below from the project would not be achieved without the presence of grant component to the Project. 
 
Infrastructure and Environmental effect:
Through the addition of 100 MW of electricity to the national grid, the Project will increase the implementation of renewable energy into the energy system of the country. The project is expected to generate around 164,084 MWh of electricity per year and to increase Nigeria's generating capacity by approximately 2.5% and electrical output by 0.83%, enough to provide electricity to approximately 2,750,000 additional households. In addition, the installation of the Project will significantly reduce the amount of greenhouse gases (GHGs) emitted per year by substituting the diesel and heavy fuel oil that is used to generate electricity. It is estimated that 79,860 tons of CO2 per year will be inhibited.

Effects on Government and macroeconomic resilience: 
The Project will impact positively on the government’s budget, through the tax revenues that will accrue during the operation phase. The Project will also result in reduced imports of diesel generators and improve the balance of payment of Nigeria. Approximately $1.8 billion dollars are spent per month on oil to fuel generators across Nigeria, mostly by private sector – with production costs often as high as $0.43/kWh or greater. 

Private sector development: 
The project will increase installed capacity in the country which will contribute to creating an enabling environment for private sector development through providing electricity to industries and other commercial purposes. Bauchi solar will be one of the first IPP solar projects connected to the national grid therefore its success will have positive demonstration effects for other private players to enter the market. There will be transfer of skills and technology as selected members of the community will be trained to participate in the construction, operation and maintenance of the facility


	
	Financial
	
Financial benefits of the contribution of the EU’s contribution to the Project includes the followings. 

Infrastructure and Environmental effect:
Through the addition of 100 MW of electricity to the national grid, the Project will increase the implementation of renewable energy into the energy system of the country. The project is expected to generate around 164,084 MWh of electricity per year and to increase Nigeria's generating capacity by approximately 2.5% and electrical output by 0.83%, enough to provide electricity to approximately 2,750,000 additional households.



	
	Social
	
Gender and Social effect:
During the construction period, 500 construction workers will be employed part time, most of whom will be Nigerian nationals, as well as sourcing a portion of raw materials from Nigerian suppliers when feasible. 100 full time maintenance jobs will be required for the upkeep of the solar field. Additionally, certain jobs will be subcontracted out to local businesses such as local accounting firms, local legal firms, and local administrative and management companies. We estimate an additional 50 long-term jobs will be created in this way.


	
	Project scale
	
As Bauchi solar will be one of the first IPP solar projects connected to the national grid therefore its success will have positive demonstration effects for other private players to enter the market. 


	
	Project timing
	
With the presence of the grant component to the Project, the transmission line will be constructed by the private project company, which enables the completion of the Project much earlier than otherwise. 


	
	Project quality and standards
	
With the presence of the grant component to the CSR activities, the Project company is able to implement a comprehensive CSR project that will benefit not only the PAPs, but also the surrounding communities not directly affected by the resettlement, and therefore improve the quality of overall project. 

The AfDB’s participation in the project will ensure that the project complies with international best practice in terms of environmental and social requirements as well as procurement standards.


	
	Innovation
	
As the costs for the construction of a transmission line and a substation, and the CSR activities are unable to receive sufficient funding from market sources, the provision of grants from EU plays significant role in the Project by enhancing the project’s commercial viability, and crowding in financing from DFIs. The EU’s grant is innovative since it enables to include the transmission line within the scope of the private sector project, and improve the CSR activities, and as a result, improves the implementation timing and the quality of the project.  


	
	Sustainability
	
As Bauchi solar will be one of the first IPP solar projects connected to the national grid therefore its success will have positive demonstration effects for other private players to enter the market. 


	
	Environment
	
The Project is expected to have minimal social and environmental negative effects. The installation of the solar power plant will significantly reduce the amount of greenhouse gases (GHGs) emitted per year by substituting the diesel and heavy fuel oil that is used to generate electricity. It is estimated that 79,860 tons of CO2 per year will be inhibited. This will improve the state of fauna and flora in the region, as well as the local communities’ well-being. The ESIA was done by Environquest and reviewed by the Lead FI to ensure compliance with AfDB standards. A Resettlement Action Plan (RAP) has been prepared by ERM and is expected to be available in February 2017.

In addition, the NSCP intends to implement a comprehensive CSR project that will benefit not only the PAPs, but also the surrounding communities not directly affected by the resettlement. (for details, please refer to Annex IV.)


	
	Other benefits
	
N/A
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	Justification EU contribution (amount) 
	
Nigeria is desperately short of grid delivered electricity, with a significant and growing gap between electricity demand and supply. With just under 5,000MW of available grid electricity generation capacity for a population of 170 million, Nigeria is unable to meet its current demand. The supply deficit is currently estimated to be about 12,000MW. As a result, consumers mostly meet their electricity requirements through the use of small generating sets that are expensive, inefficient and highly polluting. 
Nigeria has traditionally relied on gas fired plants to feed the grid with electricity, but issues with gas supply related to inadequate gas processing capacity, acts of terrorism on gas supply infrastructure and unattractive domestic gas supply prices have led to up to 60% of gas power plants’ capacity stranded. 
In order for Nigeria to industrialise and meet peak power demands, it needs to increase capacity and diversify away from gas energy. The supports for solar power projects will help the country to reduce the gap between electricity demand and supply and diversify its energy source. 

The provision of grants from EU plays significant role in the Project by enhancing the project’s commercial viability, and crowding in financing from DFIs.

The EU grant amount is equal to the costs for the construction of a transmission line and a substation, and the CSR activities which are estimated to be approximately USD [22.74– 32.24] million. This grant amount is determined based on the analysis that the project costs (other than the costs for the construction of a transmission line and a substation and the CSR activities) estimated to be approximately USD 180 million will be able to receive sufficient financing from DFIs in a project finance scheme, whereas the inclusion of the costs for the construction of a transmission line and a substation and the CSR activities to the project costs will make it difficult for the Project to receive sufficient financing from market sources. 

The costs for the construction of a transmission line and a substation, and for CSR activities are estimated to be approximately USD [16.5 – 26] million, and USD [6.24] million, respectively. 

The estimated costs breakdown for the CSR activities is as follows. 
· Energy infrastructure and services: USD 3.3 million
· Medical facility: USD 0.94 million
· Improved education facilities: USD 0.41 million
· Livehood and life skills training: USD 0.55 million
· Contingency: USD 1.04 million

EU investment grants to the CSR activities enables the Project company to implement a comprehensive CSR project that will benefit not only the PAPs, but also the surrounding communities not directly affected by the resettlement. 
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	Expected Results                      

	
	Indicator
	Units
	Baseline value
(X)
	Expected value after the project
(Y)
	Expected result
(=Y-X)
	Comments and reference to methodology used, where necessary

	
	
	
	(2016)
	(2018)
	
	

	
	Standard Outputs (copy all applicable indicators for the relevant sector from Annex V in the Guidelines)

	
	- Generating capacity of the project
	 MW
	 0
	 100
	100
	 

	
	- Transmission line (about 18Km)
	 km
	0 
	18 
	18
	 

	
	
	
	
	
	
	

	
	Standard Outcomes (copy all applicable indicators for the relevant sector from Annex V in the Guidelines)

	
	- Increase electricity supply
	 MW
	4,200 
	+100 
	100
	 

	
	- Increased access to electricity
	 %
	Access to electricity at XX% 
	Access to electricity at XX% 
	Xx%
	To be determined during the appraisal

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Project specific indicators (introduce other indicators applicable to this project)

	
	- Custom indicator 1
	 
	 
	 
	
	 

	
	- Custom Indicator 2
	 
	 
	 
	
	 

	
	- …
	
	
	
	
	

	
	Cross sector indicators (compulsory if they are main objectives - cf. Box 19)

	
	Total number of beneficiaries
	#
	 N/A
	2,750,000
households
	2,750,000
households
	 

	
	Number of beneficiaries living below the poverty line
	# (and/or %)
	63%
	55% 
	8%
	

	
	Greenhouse gas emissions impact
	CO2 ktons eq/yr
	N/A
	79,860 tons of CO2 per year
	79,860 tons of CO2 per year
	

	
	Direct employment: Construction phase
	# (FTE)
	N/A
	500
	500
	

	
	Direct employment: Operations and maintenance
	# (FTE)
	N/A
	150
	150
	

	
	Expected Impact (narrative description):

As Bauchi solar will be one of the first IPP solar projects connected to the national grid therefore its success will have positive demonstration effects for future IPP solar project. The solar project will increase the implementation of renewable energy into the energy system of the country, which will lead to reduction in diesel generation, resulting in a reduction in pollution, significant health improvements and decrease in health related expenses in a long run. 
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	Project sustainability 
	
The project sustainability will be ensured based on a standard project finance structure.
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	Risk Assessment categories
	Description
	Mitigation
	Risk severity

	
	
	
	
	H
	M
	L

	
	Political
	Northern Nigeria has been beset by political instability, inadequate infrastructure, and poor macroeconomic management, as well as an ongoing threat from the terrorist group Boko Haram. 
	The Sponsors have come up with a mitigation plan which involves engaging the services of Garda World to provide an independent survey to assess the real threat in the region along with the associated mitigation measures required to manage the operational risk from the construction phase through the commissioning and operation of the asset.
The Sponsors are also pursuing political risk insurance under MIGA to cover an event of default due to Force Majeure resulting from any act of vandalism or terrorism.
	
	x
	

	
	Economic
	The Project is expected to have a strong economic performance in line with the financial performance.
	N/A
	
	
	X

	
	Financial
	The financial projections indicate satisfactory commercial viability with a minimum DSCR of 1.4x at p90.
The tariff will be USD denominated but paid by NBET in Naira exposing FX risk. 
	To mitigate this FX risk, the project company will enter in to a bilateral agreement with the Central Bank of Nigeria (CBN) for a Certificate for Capital Importation which obligates the CBN to convert Naira revenue into USD within a 60 day period at the prevailing Naira/USD FX rate agreed for that payment period. If CBN fails to make the conversion and deliver the equivalent USD in the given time frame, force majeure would be triggered.
	
	X
	

	
	Social
	Northern Nigeria has been beset by an ongoing threat from the terrorist group Boko Haram.
	The Sponsors have come up with a mitigation plan which involves engaging the services of Garda World to provide an independent survey to assess the real threat in the region along with the associated mitigation measures required to manage the operational risk from the construction phase through the commissioning and operation of the asset.
	
	x
	

	
	Environmental
	This renewable energy project is expected to have minimal social and environmental negative effects.
	N/A
	
	
	X

	
	Implementation
	There are risks for completion of the construction of the 100MW solar power plant to the specified requirements and timeframe in the EPC contract and underperformance of the evaluated performance ratio during the operation of the plant. 




The non-payment by NBET the off-taker by lack of demand or financial resources may put the Project at risk.
	The Sponsors are currently in the process for selection of the EPC contractor using the FIDIC Silver contract and will negotiate Liquidated Damages as a pass through from all liabilities in the PPA for incomplete or delayed construction. A performance ratio guarantee is also provisioned in the contract to guarantee production rates of the plant which will be attributed to the construction company and then transferred to the O&M operator after the first year of operations. 

The PPA payments by the offtaker will be backstopped by IBRD PRG that will cover up to 6m of non-payment of undisputed invoices to NBET. The project will also benefit from a Put Call Option Agreement, which obligates the FGN to purchase the plant in the event of default.

	
	
	X












X

	
	Other 
	N/A
	N/A
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	Climate and Environment Rio markers    

	
	EU contribution
	Mitigation
	Adaptation

	
	
	Either:
Project/Project component
[M€]
	Or:
Rio marker
(tick one if relevant)
	Either:
Project/Project component
[M€]
	Or:
Rio Marker (tick one if relevant)

	
	RM1(‘significant objective’)
	
	□
	
	□

	
	RM2(‘principal objective’)
	
	[bookmark: Check4]|X|
	
	□

	
	EFI contribution
	Mitigation
	Adaptation

	
	
	Either:
Project/Project component 
[M€]
	Or:
Rio marker (tick one if relevant)
	Either:
Project/Project component
[M€]
	Or:
Rio marker (tick one if relevant)

	
	RM1(‘significant objective’)
	
	□
	
	□

	
	RM2(‘principal objective’)
	
	□
	
	□

	
	For RM1 or RM2 projects
Project objectives contributing to climate change mitigation and/or adaptation
	
The installation of the Project will significantly reduce the amount of greenhouse gases (GHGs) emitted per year by substituting the diesel and heavy fuel oil that is used to generate electricity. It is estimated that 79,860 tons of CO2 per year will be inhibited.


	
	For RM1 or RM2 projects
Description of climate relevant project activities
	
In Nigeria, the supply deficit is currently estimated to be about 12,000MW, and consumers mostly meet their electricity requirements through the use of small generating sets that are expensive, inefficient and highly polluting. The Federal Government of Nigeria (“FGN”) has embarked on wide ranging power market reforms aimed at attracting private investment and enhancing sector sustainability. The National Energy Policy promotes the use of renewable energy resources of the country to diversify its heavily oil-based power supply, and the FGN signed 14 PPAs for solar power projects, including the Project in July 2016. Other 13 solar power projects in Nigeria have been developed by various developers separately.  


	
	For RM1 or RM2 projects
Alignment with/support to national or sub-national climate change strategies
	
This project is aligned with the Nigeria national development plan, Vision 2020 which targets 20,000MW of installed power capacity to support the targeted annual growth rate of 13.8%.  Additionally, this Project is also in line with the National Energy Policy that promotes the use of renewable energy resources of the country to diversify its heavily oil-based power supply. 


	
	For all projects
Climate change project risks and measures to reduce vulnerability
	
There are limited risks from climate change impacts that may have negative effects on the Project.  


	
	For all projects
Less carbon intense and more climate resilient alternative solutions considered
	
Solar power is the best power supply option for Northern Nigeria due to prolific irradiation levels and lack of natural gas resources. 


	
	If applicable
Indirect climate change mitigation impact assessment
	


	
	EU contribution
	Biological diversity
	Desertification

	
	
	Either:
Project/Project component
[M€]
	Or:
Rio marker [tick one if relevant]
	Either:
Project/Project component
[M€]
	Or:
Rio marker [tick one if relevant]

	
	RM1 (‘significant objective’)
	
	□
	
	□

	
	RM2 (‘principal objective’)
	
	□
	
	□

	
	EFI contribution
	Biological diversity
	Desertification

	
	
	Either:
Project/Project component
[M€]
	Or:
Rio marker [tick one if relevant]
	Either:
Project/Project component
[M€]
	Or:
Rio marker [tick one if relevant]

	
	RM1 (‘significant objective’)
	
	□
	
	□

	
	RM2 (‘principal objective’)
	
	□
	
	□

	
	For RM1 or RM2 projects
Project objectives contributing to biodiversity protection and/or the fight against desertification
	

	
	For RM1 or RM2 projects
Description of biodiversity- and/or desertification-relevant project activities
	

	
	For RM1 or RM2 projects
Alignment with/support to national or sub-national strategies or plans on biodiversity protection and/or combating desertification
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	Indicative Project Calendar         
	Date

	
	Completion date of feasibility study
	January 2017

	
	Completion date of environmental and social impact assessments
	February 2017

	
	Appraisal mission
	March, 2017

	
	Dates of approval by EFIs Boards:
· Lead Financier
· Other co-financing EFIs
	
April, 2017

	
	Dates of signature of the loans with the beneficiary:
· Lead Financier
· Other co-financing EFIs
	
June, 2017

	
	Target date of signature of EU Delegation Agreement with Lead FI
	June, 2017

	
	Target date of signature of EU Financing Agreement with Beneficiary
	N/A

	
	Start of activities financed by the EU grant
	August, 2017

	
	End of activities financed by the EU grant  
	2037

	
	End of project activities 
	2037

	
	Comments
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	Description of procurement procedure 
	
All contracts implementing the project must be awarded and implemented by open international tender or other acceptable procurement procedure complying with the procurement rules of the international standards, and in any case being in full compliance with EU regulations and to the AfDBs' satisfaction. The Lead FI will monitor the tender and award procedure in accordance with its internal procedures.

EPC contract is in the process of the procurement, and expected to be awarded in Q1 2017. 
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	Monitoring, reporting and evaluation
	
Preparation of the project
· First exchange between the Lead FI and the EU Delegation/HQ on the preparation of the Project. 
· Discussion on the communication and visibility action plan (including: review of the proposed plan and potential updates/changes in the plan, identification of implementation modalities).

Start of the project/ Contract signature
· Meeting between the Lead FI and the EU Delegation/HQ for the presentation by the Lead FI of the "roadmap of the project" (e.g. monitoring missions)
· Discussion about the extent of the involvement of the EU Delegation/HQ
· Agreement on frequency of informal exchange of information

Implementation / Construction period
· Submission of the regular progress report by the Lead FI to the EU Delegation/HQ (as required by the Agreement signed between the Commission and the Lead FI.)

Audit
· Audit should be carried out in accordance with the general conditions of the contract signed between the Commission and the Lead FI in line with the Lead FIs applicable procedures for Audit.   
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	Visibility
	
The Communication and Visibility Plan is provided in Annex IV.  
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	Contacts
	Contact person
	Function
	Phone
	Email

	
	Lead Finance Institution:
African Development Bank
	
	
	
	

	
	Other Eligible FI member(s) of the consortium
	
	
	
	

	
	EU DEL 
	
	
	
	

	
	DG:
· geographic unit
· thematic unit
	
	
	
	

	
	Partner Country Authority /
Private partner(s)
Nigeria Solar Capital Partners 
Globeleq Advisors Limited

ARM-Harith Infrastructure Fund
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	Date of submission
	February 3rd, 2017
	Name of submitting person
	





[bookmark: _Toc479052854]Annex I.2 Sample 2 Request for Transmission Line Financing
1. DOCUMENT TYPE: 	PROJECT CONCEPT NOTE DOCUMENT
1. DRAFT DATE: 		10/02/2017

	1. Cover Page

	Project Title:
	CONSTRUCTION OF NEW TRANSMISSION LINE 66kV AND NEW CUSTOMERS CONNECTION SURPORT. 

	Total Project Cost:
	25,000,000 USD

	Project Timeframe
	Date: July, 2017 – July, 2021 

	Region:
	Three (3) Regions Unguja and two (2) Regions Pemba

	Main Sector:
	Energy - Electricity

	Project Outcome:
	Sustainable Energy for All and Better access to energy
Power reliability and quality
Poverty reduction and social development
Social well being of Households.

	Medium-Term Development Plan:
	Zanzibar Vision 2020, Economic & Social Infrastructure Objectives

Develop and promote energy supply and management systems that will ensure reliable energy for all purposes at a reasonable cost.
Promote an efficient use of energy; ensure conservation of renewable and non-renewable energy sources and the protection of environment.

	Sector Policy and Plan:
	Support the energy demand within the growth sectors of the economy in Zanzibar in particular, as specified in the Zanzibar Strategy for Growth and Reduction of Poverty. 

	Responsible Officer:
	General Manager, Zanzibar Electricity Corporation(ZECO)

	Administrative Unit:
	Zanzibar Electricity Corporation(ZECO)





1. 

	1. 1. PROJECT BACKGROUND 


1. The Economic of Zanzibar grow rapidly, which lead to increase of high demand of electricity which attributed by the growth of Tourism sector and related activities which includes many coastal Hotels and commerce. The electricity demand are expecting to increase in near future due to expansion of Karume International Airport, Construction of new City at Mazizini, Mbweni, Fumba, construction of new port at Mpigaduri, shopping mall at Malindi and Penroyal Hotel at northern area . Because of that, ZECO needs additional Transmission Infrastructure 66kV Northern and Southern area in Unguja Island to provide reliable and quality power supply. Despite of high electricity coverage today (86%) but still the connectivity rate is very low especially in rural areas due to high connection fee. ZECO needs assistance for power connection to households so as to support the economy of Zanzibar and social well-being of its citizen, though a “New customers’ connection support Facility”. 

	1. 2. PROJECT JUSTIFICATION



1. Construction of 66kV Transmission line from Mtoni S/S to Kitogani and Mtoni S/S to Kinyasini

1. Currently ZECO face the problem of high growth of power demand at Southern and Northern areas due to increase of investments in Tourism Sector and related commercial activities. The existing distribution line 33kV will be overloaded after the completion of Tourism investments and related activities. The construction of 66kV Transmission line will develop and promote energy supply and management systems that will ensure reliable and quality power supply for all purposes at a reasonable cost.
1. New customers’ connection support Facility

1. ZECO electricity coverage is about 86% and its connection fee is cost reflective but the connection rate is low due to low income of citizen especially at rural areas. The customers’ connection support Facility will promote an efficient use of energy; ensure conservation of renewable and non-renewable energy sources and the protection of environment.


	1. 3. PROPOSED OUTCOMES



1. Construction of 66kV Transmission line from Mtoni S/S to Kitogani and Mtoni S/S to Kinyasini

1. After this project completed will expect to improve power reliability and quality for more than 35,000 customers at Northern and Southern areas including tourist investments and other commercial sectors will be benefited by having better access to energy.

1. New customers’ connection support Facility

1. After project completion, the project will expect to connect 42,000 low income Households at rural areas in Unguja and Pemba and expect to improve social development and economic well being of households.



	1. 4. PROJECT OUTLINE



1. Outputs:
1. Construction of 66kV Transmission line from Mtoni S/S to Kitogani and Mtoni S/S to Kinyasini
· 50 km of 66kV Transmission line from Mtoni S/S to Kitogani.
· 50 km of 66kV Transmission line from Mtoni S/S to Kinyasini.
· Substation at Mtoni of 2 x 25 MVA (132/66kV).
· Substation at Kitogani of 2x25 MVA (66/33kV).
· Substation at Kinyasini of 2x25 MVA (66/33kV).

1. New customers’ connection support Facility
· 15 km of LV distribution line constructed.
· 42,000 Households connected with power Unguja and Pemba.




1. Activities:
1. Construction of 66kV Transmission line from Mtoni S/S to Kitogani and Mtoni S/S to Kinyasini
· Construction of transmission line 66kV from Mtoni S/S to Kitogani.
· Construction of transmission line 66kV from Mtoni S/S to Kinyasini.
· Construction of Substation at Mtoni of 2 x 25 MVA (132/66kV).
· Construction of Substation at Kitogani of 2x25 MVA (66/33kV).
· Construction of Substation at Kinyasini of 2x 25 MVA (66/33kV).

1. New customers’ connection support Facility
· Construction of 15 km of LV distribution line.
· 42,000 households power connection.  

1. Inputs
1. Construction of 66kV Transmission line from Mtoni S/S to Kitogani and Mtoni S/S to Kinyasini
	S/No.
	Materials

	1
	300 km 185sqmm ACSR

	2
	1000 Poles

	3
	4Transformers 2x 25 MVA (66/33kV).

	4
	2 Transformers 2x 25 MVA (132/66kV).

	5
	2 Station Transformers 50kVA.

	6
	2 Switch gears cubical 33kV.

	7
	1 Switch gears cubical 66kV.

	8
	66kV control panel.

	9
	2 control panel 66/33kV. 

	10
	2 Metering panel 66/33kV.

	11
	1 Transformer control & Protection panel 132/66kV

	12
	2 Transformer control & Protection panel 66/33kV

	13
	2 Trucks 





1. New customers’ connection support Facility
	S/No.
	Materials

	1
	250 Impregnated wooden Poles

	2
	50km 50sqmm PVC

	3
	3000km 25sqmm PVC

	4
	42,000 Prepaid Meters

	5
	42,000 Roof Poles Complete

	6
	Meter installation accessories.

	7
	4 Motor Vehicles



1. Timeframe: 
1. The projects expect to start by July, 2017 and completed by July, 2021

1. Sustainability and risk:
1. The project will involve local Government leaders during the process of identifying low income households for power connection and the utilization of a “New customers’ connection support Facility”.
1. Construction of 66kV Transmission line from Mtoni S/S to Kitogani and Mtoni S/S to Kinyasini will be expected to be in the same corridor of existing 33kV distribution line but with different height. 
1. Environmental and social impact assessment upon the implementation of the project 
1. Necessity of land expropriation and resettlement – Done by ZECO
1. ZECO has already acquired land enough to accommodate the intended project; neither expropriation nor resettlement is anticipated 
1. (2) Necessity of environmental impact assessment – Done by ZECO
1. ZECO has already carried out different EIA study on the intended sites using local consultants and the report has already discussed and approved by relevant authorities, however if it will be deemed necessary ZECO will organize by using local companies to update the existing EIA report, and put them at the level of International Standards maybe requested by Multilateral Development Banks, such as the AfDB. 
1. (3) Necessity for Gender Considerations – Dane by ZECO
1. This is well spelt in ZECO code of conduct that, women and other vulnerable groups should have a representation in decision making, as well as women and men should participate effectively in ZECO programs. This strategic plan will reduce: - Impact of the project on women work load; Environment, air pollution and health hazards (for women) 
	1. 5. TENTATIVE FINANCING ARRANGEMENT




1. Proposed Budget for the projects:

	Project
	Budget

	Construction of 66kV Transmission line from Mtoni S/S to Kitogani and Mtoni S/S to Kinyasini
	USD 15,000,000.00

	New customers’ connection support Facility
	USD 10,000,000.00

	Total
	USD 25,000,000.00



1. The project expects to be financed by African Development Bank (AfDB).
1. 
[bookmark: _Toc491674055]ANNEX J OBSERVATION ON TANESCO – ZECO POWER PURCHASE AGREEMENTS (PPAs)
1. It has been observed that although the ZECO Act allow for IPP to participate in power generation and sell power to ZECO in bulk, however clause 3.2 read together with clause 2.4 (a) of the PPA between ZECO and TANESCO indicate a perception of restriction. 
1. The said clauses seem to vest an obligation to TANESCO to supply and meet ZECO’s electricity demand as projected in the third schedule of the PPA. The PPA further provides that in case ZECO finds alternative source of power then ZECO may terminate the contract pursuant to clause 2.4. It was observed that the PPA is for forty years from 2010 which may be reviewed after every five years.
1. In effort to address this matter, on 25th August 2017 a team of Consultants from MWH met with the DoEM and lawyer from the Ministry of Energy, to discuss the uncertainties surrounding the TANESCO- ZECO PPA which seems to put a restriction for RE investment.
1. After a discussion, it was resolved and agreed that;

(a) Government lawyers will review the TANESCO – ZECO PPA in order to ascertain if there is any ambiguous provisions that may restrict the deployment of Renewable Energy resources for power generation; 

(b) In connection to paragraph (a) above, the findings from the review of the PPA done by lawyers, shall be communicated to the Co-ordination Committee established under article 4.3 of the TANESCO – ZECO PPA. The lawyers’ proposal that shall be forwarded to the Co-ordination Committee focus among other things the Government proposal of Renewable (Solar and Wind) 2017/2020;

(c) The Coordination Committee shall forward to ZECO and TANESCO Management who shall be responsible to amend by drafting and sign an addendum which shall be read together with the existing PPA. The Addendum shall clarify and provide flexibility to all clauses that were perceived to impose restriction on RE. 



[bookmark: _Toc491674056]ANNEX K FULL CASE OF RWANDA
Brief on the Lessons Learned from the case of Rwanda
1. Called “Africa’s Singapore”, Rwanda is an experiment, a test case for a new type of society. Governance conferences “The Rwanda model”.
1. Since the 2000s, GDP has increased almost 4.5 fold in Rwanda ($7.6bn/$696Inhabitant).
1. RE goals (2013), REG agency (2015), REF launched (Jul 2017).
1. Rwanda has targeted 70% energy access by 2018 from 18% in 2012 (on-grid and off-grid).
1. Sustainable woody biomass; modern biomass fuels; improving efficiency in cooking stoves.
1. Biodigester Projects under development through the Africa Biogas Partnership Programme. (3,200 Biodigesters in 2015).
1. EE replacement>800,000 CFL; equivalent to reduce 30MW Capacity. Cooking stoves.
1. 1st EAC country utility-scale PV solar. Costly decision, unsolicited proposal, USct25/kWh.
1. 2nd process was competitive tender Dec 2013, 10MW at USct21.5/kWh (Competitive tendering process/renewable energy auctions).; in 2015 this contract was renegotiated at lesser than half price, PV solar technology cost reduction.
1. Weak electricity network, grid integration issues no more than 40 MW in solar by 2020.
1. Moving forward with green off-grid mini-grids and off-grid systems to increase electricity access 
1. Smaller but growing SWH markets, 12,000 ones (2015), SolaRwanda (WB) provides grant/loans. Lack: supply and incentives.
1. Hydro’s (>300MW), Small Hydro’s (>100MW/>63sites) and Geothermal (>300MW) underexploited Potential. 
1. Low speed wind (2009). Solar PV: 0.25MW (2008) +8.5MW (2014)+10MW (2017, on going) + 8MW (Option). Off-grid pico solar units (>10W) sold >86,000 units by mid-2016. Mobisol >10,000 SHS.
1. Green off-grid mini-grids are being used to reach the country’s target of 22% rural electrification by 2018. (~18MW by 2025).
1. Target adding 450 MW capacity by 2018, including 200 MW RE, Hydropower: 85 MW, Methane: 75 MW, and Solar: 40 MW (Total 563 MW by 2018). 86% RE in Final Energy Consumption (2012)
1. Adjustment Jul2017, current capacity at just 208 MW. Then adding 355 MW by 2020.
1. Rwanda introduced a FIT policy in 2012, for hydropower, with tariffs ranging from USD 0.16 per kWh for 50 kW systems to USD 0.067 per kWh for 10 MW systems. FIT for Solar is under preparation.
1. Tariff is not cost-reflective.
1. Rwanda interconnected with Tanzania, Burundi, DR of Congo, Uganda, Ethiopia and Kenya.
1. No electricity regulator or rural electrification agency (Departments of Ministry of Infrastructure). 
1. RURA regulates utilities including for renewable and non-renewable energy.
1. ESWA (from 2014, the Rwanda Energy Group, REG, and its 2 subsidiaries EUCL and EDCL).subsidiary of the government and has a de facto monopoly on the majority of Rwanda’s energy and water sector activities.
1. Working w/private sector clean cooking business model from fuel to stove. Sustainable biomass fuel pellets & clean cooking stoves >700,000 units and biomass consumption reduction >-80%. Promoting the use of modern and improved charcoal kilns.
1. Import duty and VAT exemptions on solar devices, all kind and PV Panels and batteries. On clean cook stoves and biodigesters.
1.  Electricity consumption: 80 (kWh/per capita).
1. WB – USD50m supporting Renewable Energy Fund (REF), which will help overcome financial barriers to scaling up SHS and RE minigrids.
1. [image: ] 


[bookmark: _Toc491674057]ANNEX L Summary of findings of the Lot 1 draft grid integration report (14 August 2017)
The Lot 1 report addressed the Wind and Solar Potential Analysis and Feasibility Studies of Power Plants (Preliminary Feasibility Study, July 2017)

Summary and Conclusion
Grid Connection
1.1 Unguja without Renewable Sources (Base Case)
· It is noted that 1,337.62 MWh energy is required to cover the demand during a typical day on Unguja Island.
· The load flow simulation report shows the lower voltage profile at maximum load.
· In case of failure of the submarine cable, the Diesel Generation (DG) sets can cater the emergency loads.
· From the load flow simulation report, it is concluded that several lines exceed the permissible load limits.
1.2 Unguja with 3 x 8 MW PV Plants
· The study on Unguja model concludes that solar PV plants reduce the line loading, while the line loading remains the same without solar PV plants, which is seen in the Old North Feeder. The maximum loading is observed at 08:00 PM, irrespective of solar PV plants (no power production at night). Therefore, these line loadings have no relation with solar PV plants.
· Unguja with 3 solar PVs in the system at peak times can produce up to 21 MW of power. In the case of failure of the submarine cable, the DGs set and the PV systems can cater the emergency and base load during daytime.
· Yearly production from Makunduchi, Pongwe, and Matemwe of 8 MW PV plants is 46.83 GWh.
· The PV plants fulfil the technical voltage ride through requirements of the Tanzanian grid code.
· The level of short circuit power is calculated in accordance with IEC 60909 standard. The short circuit contribution from PV plants in all three cases is more than 5%, which is higher than the acceptable standards as per IEC 60909. Therefore, this short circuit contribution needs to be considered.
· Reactors or current limiting devices can be used to limit short circuit current. The thermal rating of the cable is within a permissible range.
· Harmonic analyses are done in accordance with NRS 048. The inverters of the PV system are supposed to comply with the NRS 048 standard. All assessed emission current harmonic limits are met under the assumption that the voltage harmonic emission limits are equal to the planning levels and that there are no other distorting installations in the network, except the 21st harmonic in Makunduchi. A detailed study is proposed to check the behaviour of the network for Makunduchi plant.
1.3 Unguja with 3 x 8 MW Wind Farms
· The advantage of wind farms is that they can produce power during entire day.
· Yearly production from the 8 MW wind farms Matemwe, Makunduchi, and Pongwe is 4.25 GWh.
· The wind data is not accurate so that a level of uncertainty exists.
· The wind parks fulfil the technical voltage ride through requirements of the Tanzanian grid code.
· Active and reactive capability of the recommended project configuration and voltage regulation were investigated for the most critical voltage steady state variation ±5%. All wind parks have a very good reactive power capability.
· The level of short circuit power is calculated in accordance with IEC 60909 standard. The short circuit contribution from wind parks in all three cases is more than 5%, which is higher than the acceptable standards as per IEC 60909. Therefore, this short circuit contribution needs to be considered.
· Reactors or current limiting devices can be used to the limit short circuit current. The thermal rating of the cable is within a permissible range.
· Harmonic analyses are done in accordance with NRS 048. The wind energy converters are supposed to comply with the NRS 048 standard. All assessed emission current harmonic limits are met under the assumption that the voltage harmonic emission limits are equal to the planning levels and that there are no other distorting installations in the network.
1.4 Pemba without Renewable Source (Base Case)
· The submarine cable supplies all the load demand. 3 Diesel Generation (DG) sets with 1.5 MW each are available at Wesha Substation, but out of these three only two are operational. Due to derating of the DG sets, the present DG capacity is 2.4 MW (2 x 1.2 MW) only, and these DG sets are on standby mode. In case of failure of the submarine cable, only emergency load can be fed by the DG sets. 142.377 MWh and 139.157 MWh are required to cover the demand of Pemba Island during a typical workday and a weekend day, respectively.
· The load flow simulation report shows that several lines exceed the permissible limits. Therefore, additional reinforcement needs to be considered.
· In case of a failure of the submarine cable, ZECO could not supply electricity demand in Pemba.
· Available DG set capacity is only 2.4 MW, which enforces load shedding during the entire day.
· Consequently, the Pemba system is vulnerable to supply interruptions.
· The yearly imported energy through the submarine cable is 51.75 GWh.
1.5 Pemba with 2 x 8 MW PV Plants
· The introduction of PV plants in Pemba has no relation with overloading of lines. Maximum loading is observed at 02:00 PM in the base case; and with the solar PV system, maximum loading appeared at 04:00 AM, when the power production from the PV plant is zero.
· The production curve of Muwambe is lower than that of Michiweni due to the different solar irradiance.
· The two power plants in Pemba can produce up to 12 MW of power at peak hours. During day-time, the solar PV systems cater the peak demand of Pemba. Therefore, the submarine cable can serve as back up and is not required during day-time, except in the case of major faults in the solar PV system. The DG set can be kept still in the standby mode to serve emergency load during off-peak time of solar PV production and in case of failure of the submarine cable.
· For 8 MW solar PV plants, the submarine cable is needed only at night and during emergency time.
· With 8 MW solar PV plants, ZECO can also export power to the mainland during daytime when there is sufficient radiation.
· The yearly production from Michiweni and Muwambe of 8 MW PV plants is 31.83 GWh, while energy imported through the submarine cable is 19.89 GWh.
· The PV plants fulfil the technical voltage ride through requirements of the Tanzanian grid code.
· The level of short circuit power is calculated in accordance with IEC 60909 standard. The short circuit contribution from PV plants in all three cases is more than 5%, which is higher than the acceptable standards as per IEC 60909. Therefore, this short circuit contribution needs to be considered.
· Reactors or current limiting devices can be used to limit short circuit current. The thermal rating of the cable is within the permissible range.
· Harmonic analyses are done in accordance with NRS 048. The inverters of the PV system are supposed to comply with the NRS 048 standard. All assessed emission current harmonic limits are met under the assumption that the voltage harmonic emission limits are equal to the planning levels and that there are no other distorting installations in the network.
1.6 Pemba with 2 x 8 MW Wind Farm
· The advantage of wind farms is that they can produce power during the entire day.
· The wind parks fulfil the technical voltage ride through requirements of the Tanzanian grid code.
· Active and reactive capability of the recommended project configuration and voltage regulation were investigated for the most critical voltage steady state variation ±5%. All wind parks have very good reactive power capability.
· The level of short circuit power is calculated in accordance with IEC 60909 standard. The short circuit contribution from wind parks in all three cases is more than 5%, which is higher than the acceptable standards as per IEC 60909. Therefore, this short circuit contribution needs to be considered.
· Reactors or current limiting devices can be used to limit short circuit current. The thermal rating of the cable is within the permissible range.
· Harmonic analyses are done in accordance with NRS 048. The converters of wind parks are supposed to comply with the NRS 048 standard. All assessed emission current harmonic limits are met under the assumption that the voltage harmonic emission limits are equal to the planning levels and that there are no other distorting installations in the network.
1. 
1. 

[bookmark: _Toc491674058]Annex M Mtoni virtual price - explanation
1. Considering 2% losses in the 100MW undersea cable, the Mtoni virtual price is USct12.24/kWh.
1. [image: ] 

[bookmark: _Toc491674059]Annex N Current risks in the power sector in Zanzibar
1. The main risks in the power sector in Zanzibar are:
1. 1 - Land Availability risk - There are issues related to the Land Acquisition and Termination which are exposures in a legal text on-line, discussing conflicting Lands’ Laws, not repealed or amended[footnoteRef:93]. The Lands Commission by COLA Act #6, 2015 has the power to amend those Laws but it is not clear at what extends it has worked, then it is a risk for private investors.  [93:  https://www.researchgate.net/publication/304395039_Legal_Issues_of_Land_Acquisition_in_Zanzibar] 

1. Mitigation measures: COLA public declaration that it has address this problem, and expedite solutions.
1. 2 – ZURA, ZEMA, ZIPA, COLA Licensing/permitting risks – some institutions have not standardized procedures or formats of licensing processes and they represent risks for private investors. 
1. Mitigation measures: Some institutions are new and the internal process readiness is immature, then they need fulfilled templates/standardized forms of registration and permitting in a simplified for new applications.
1. 3 - Power purchase agreement risk – It depends of the off-taker. Terms & Conditions are risky. It requests “Arbitration Clause” and a clear “Payment and Guarantee Clause” which are risks. 
1. Mitigation measures: Usually includes UNCITRAL jurisdiction for arbitration; and either sovereign guarantees or partial risk guarantees from donors for assuring payment accomplishment.
1. 4 - Technology risk – New technologies or the risk of obsolescence of the existing ones, including lower performance.
1. Mitigation measures: Requesting last technology IEC standards in tendering and manufacturer life time performance guarantees, in line with international best practices.
1. 5 - Capital cost risk - The cost of capital is a crucial element in every renewable energy investment decision. Cost of capital includes the cost of debt and the cost of equity. The level of cost of equity is often influenced by risk perception of investors, and the main factors for the cost of debt value are the general country risk, the specific renewable investment risks and also the lack of competition between debtors.
1. Mitigation measures: Policies have a role to play in mitigating investment risks, leading to additional savings. Policy scheme implemented to support, payment, and type of financing (e.g. Subsidies, Firm PPAs, Feed-in tariff, Feed-in Premium, Quota etc.). This choice determines the level of certainty for project developers. 
1. 6 - Connection and transmission infrastructure risk – It depends on the utility procedures, and expansion utility planning.
1. Mitigation measures: Clear procedures of connection and transmission infrastructure expansion rules should be included in the Grid Code and Metering Code.
1. 7 - Power delivery risk - The basic concept is to leverage the predictive power of simulation modelsto understand the power delivery risk which would be a breach of the Terms & Condition of the PPA.
Mitigation measures: The utility must provide Back-up services and the rate should be regulated by ZURA.
1. 8 - Regulatory risk – The regulatory authority is new and it has not developed all the instruments for monitor and regulate IPPs. It lacks maturity in application of standards and best practices.
1. Mitigation measures: Introduce robust renewable energy infrastructure regulation and contracts, and bullet proof instruments for monitoring and regulate IPP based in international standards and best practices. Introduce a reliable dispute-resolution mechanisms.
1. 9 - Operating cost risk - Operational cost risk is defined as the risk of loss resulting from inadequate or failed internal processes, people and systems, or external events.
1. Mitigation measures: They should be included in the grid code and in the generation code, usual solutions are related to the obligation of acquire insurance for transferring this operational risk.
1. 10 - Revenues and collection risks – These risks are related to the lack of payments or breaching the PPA conditions.
1. Mitigation measures: Providing certainty of revenue fees payment including partial guarantees from donors or multilateral banks.
1. 11 - Financial risk – Risk associate at the Financial Transaction related to the Renewable Energy Project.
1. Mitigation measures: A diverse range of risk management approaches are considered, including: insurance/reinsurance; alternative risk transfer; risk finance; contingent capital; and credit enhancement products.
1. 12 - Inflation risk – Rising inflation can have a major impact on costs and operation of the RE project.
1. Mitigation measures: In the PPA it is usually proposed to include an annual price increase that is pegged to a public consumer price index (CPI), because this index are typically used as macroeconomic indicators of inflation.
1. 13 - Exchange rate risk – This risk is always present in foreign investments.
1. Mitigation measures: hedging techniques, and it usually includes an annual price increase that is pegged to the foreign currency variation.
1. 14 - Political risk – when they are risks of expropriation or nationalization of infrastructure assets.
1. Mitigation measures: There are insurance to mitigate this risk, provided by multilateral banks. PPA should include “Force Major Clause”, and “Arbitration Clause”.
1. 15 - Social unrest risk – Usually for effects of Unions or community unrest issues.
1. Mitigation measures: There are insurance to mitigate this risk, provided by multilateral banks. PPA should include “Force Major Clause”, and “Arbitration Clause”.
1. 
1. All the risks once identified should be classified by impact and probability
1.  [image: ]
1. Then the risks should be managed, mitigated or transferred. And then determinate their cost. 
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Exchange EURO 10.38                  ETB

US$ 8.62                     ETB

Item # Investment

 Cost (EURO)   COST (ETB) 

%

 COST (US$) 

Foreign 

investment 

Local 

investment 

1Turbines Installation

61 Turbines (FOB) including Erection 42,700,000         443,267,933   51,423,513  

Sea transport and inland transport 6,100,000           63,323,990     7,346,216    

Crane 300ton, including sea transport 120,000              1,245,718        144,516        

Crane works -                       -                   -                

Installation (3 day per turbine) 427,000              4,432,679        514,235        

Local installation 305,000              3,166,200        367,311        

Subtotal Item 1 49,652,000         515,436,520   87.61% 59,795,791   59,795,791        

2Civil works

Road access 427,500              4,437,870        514,837        

Crane pads 152,500              1,583,100        183,655        

Foundation 1,891,000           19,630,437     2,277,327    

Cable trenches 600,000              6,228,589        722,579        

Control building 50,000                519,049           60,215          

Subtotal Item 2 3,121,000           32,399,045     5.51% 3,758,613     3,758,613  

3Required electrical equipment

Extension of substation 200,000              2,076,196        240,860        

Civil works new substation 150,000              1,557,147        180,645        

Transformer (132kV/33kV) 800,000              8,304,786        963,438        

Auxiliary equipment of substation 150,000              1,557,147        180,645        

132kV components 360,000              3,737,154        433,547        

OHL 1x1x125mm, 5 km (132kV) 600,000              6,228,589        722,579        

Wind park cabling, earthing, SCADA (20km) 380,000              3,944,773        457,633        

4 x distribution stations on-site 80,000                830,479           96,344          

Electrical equipment inside control building 120,000              1,245,718        144,516        

Auxiliary transformer at control building 15,000                155,715           18,064          

2 cars for maintenance team 100,000              1,038,098        120,430        

Subtotal Item 3 2,955,000           30,675,802     5.21% 3,558,700     3,558,700  

4Engineering

International engineering 550,000              5,709,540        662,364        

Local engineering 150,000              1,557,147        180,645        

Subtotal Item 4 700,000              7,266,687       1.24% 843,008        662,364              180,645     

5Others

Mitigation measures 244,870              2,541,992        294,897        

Subtotal Item 5 244,870              2,541,992       0.43% 294,897        294,897     

Total 56,672,870         588,320,047   100.00% 68,251,009   60,458,154         7,792,854  
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Wind Turbine Type Enercon E48

item

Years 1-20 

(US$/yr) %  (US$/yr) % (US$/yr) SCF 0.9

Economic Value 

O&M (US$)

Maintenance of wind turbines 91,702         35.0% 32,096        65.0% 59,606     53,646     85,741                 

Repairing of wind turbines 105,452       50.0% 52,726        50.0% 52,726     47,453     100,179               

Consumables 66,718         70.0% 46,703        30.0% 20,015     18,014     64,716                 

Spare parts 780,025       100.0% 780,025      0.0% -            -           780,025               

International technical assistance 288,738       100.0% 288,738      0.0% -            -           288,738               

Local technical expenses 225,498       100.0% 225,498   202,948   202,948               

Insurance 167,661       100.0% 167,661   150,895   150,895               

Insurance of wind park personnel 140,880       100.0% 140,880   126,792   126,792               

Power demand of the turbines 102,847       100.0% 102,847   92,562     92,562                 

Subscriptions 6,262           100.0% 6,262        5,636       5,636                   

Office costs, materials & others 173,720       100.0% 173,720   156,348   156,348               

Total (US$/yr) 2,149,503   1,200,287   949,216   854,294   2,054,581            

Total (%) 100.0% 55.8% 44.2% 39.7% 95.6%

References

SCF standard conversion factor 

Foreign Portion Local Portion
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Income statement and free cash flow

Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Sales Revenues

Energy Production (Enercon E48) MWh 85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00           85,103.00          

Price (US$/MWh) 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195 114.6960195

Energy Sales (US$) 9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34     9,760,975.34    

Emission reduction (tCO2) 57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01           57,019.01          

Price offset (US$/tCO2) 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Carbon Sales (US$) 1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25     1,425,475.25    

Total Sales (US$) 11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59  

Cost-of-goods-sold expense -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                     

Gross margin 11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59   11,186,450.59  

O&M - Economic value (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)        

Miscellaneous -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                     

Operating Expenses (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)         (2,054,581)        

Depreciation expense (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)    (3,412,550.43)   

Operating earnings 5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73     5,719,318.73    

Interest expense (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)         (68,251.01)        

Earning before income tax 5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73     5,651,067.73    

income tax expense (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)    (1,921,363.03)   

Net income 3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70     3,729,704.70    

Changes in operating assets and liabilities

Account receivable

Inventory

Prepaid expense

Account payable

Accrued expenses

Income tax payable 1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03     1,921,363.03    

Depreciation expense 3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43     3,412,550.43    

Cash flow from profit-making operations 9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15    

Investment (68,251,008.59)   

Disposal (682,510.09)  

Free-Cash Flow (68,251,008.59)    9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     9,063,618.15     (682,510.09)  

Discount rate 11.86%

Net Present Value $8,102,438.28
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Charges Tshs Source https://www.oanda.com/currency/converter/

Service Charge per Month -                                         1 US$ 2,126.16Tsh

Demand Charge per KVA 16,550.00                            

Energy Charge per kWh 152.00                                  

Load

Max 65,000 kW 65,000.00                              kW yearly

Energy 30d 46,800,000.00                      kWh 374,415,000.00  

PF - 95% (KVA) 68,421.05                              kVA

2%losses cable 936,000.00                           kWh 374415

Charges Tshs Tshs/kWh Usc/kWh

Service Charge per Month -                                         -                       

Demand Charge per KVA 1,132,368,421.05                24.20                    1.14                   

Energy Charge per kWh 7,113,600,000.00                152.00                  7.15                   

Total Tshs 8,245,968,421.05                176.20                  8.29                   

Tshs/kWh US$c/kWh

Delivered at Mainland 176.20                  8.29                   

Additionals at ZECO T&D Tshs/kWh US$c/kWh

Cable Losses+O&M 3.04                      0.14                   

Cable Depreciation 81.05                    3.81                   

Devivered at ZECO T&D 260.29                  12.24                 

Additionals at Consumer Tshs/kWh US$c/kWh

T&D Losses 53.15                    2.50                   

O&M+Adm+Billing's ZECO 42.52                    2.00                   

Delivered at Consumer 355.96                  16.74                 
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ZECO Act (2006)

- Connection/Metering 

Agreements

- Power Purchase 

Agreement

- Backup Services

- Power Quality Assurance.

ZURA Act (2013)

- Licence Agreement

- Approve Power Purchase 

Agreement

- Monitor Energy Production

- Monitor Business 

Sustainability.

COLA Act (2015)

- Land Availability Certificate

- COLA Land Management 

Plan; Construction Permit;

DCU – LAND O&M and Use.

ZEMA Act (2015)

- Provide ESIA/EIA Certificate

- Review ESA Report

- Monitoring Environmental 

Management Plan.

RE 

IPP/SPE

ZIPA Act 2004

ZIPA Investment Certificate

Tax incentives, exemption on 

VAT and corporate tax.


image11.emf
Source Type of Generation 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Mainland (Enter point ZECO Cable)

Mtoni Virtual (Exit point ZECO Cable)

Solar PV-Rooftop Residential

Solar PV-Rooftop C&I

Solar PV-Community

Solar PV-Crystalline Utility Scale

Solar PV-Thin Film Utility Scale

Biomass Direct

Wind

Diesel Reciprocating Engine

Natural Gas Reciprocating Engine

Coal

Gas Combined Cycle

PV Solar (Zambia Tender)

Wind (Morocco Tender)

PV Solar (Abu Dhabi Tender)

Energy Efficiency (USA Tenders)

References Usct/kWh equivalent

ZECO purchasing from TANESCO

LCOE Minimum by Technology

LCOE Maximum by Technology

RE&EE Competitive Procurement Tender

Usct/kWh

TANESCO T3 

HV 132kV

LCOE at point 

of delivery to 

utilities  

(Lazard Dec. 

2016)       

RE & EE 

Competitive 

Procurement 

Tender
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# Scenarios and Trends +48MW Load EE 0% EE -5% EE -10% ZAWA 0% ZAWA -10% ZAWA -20% RE 0MW RE 12MW RE 24MW

Year overcharge 

100MW undersea cable

02014 ZECO EMP 2027

1Business-As-Usual  2019

2Some EE and no RE  2020

3Some EE and Some RE  2022

4More EE and no RE  2023

5More EE and some RE  2026

6More EE and more RE  2029

Peak power assumptions by 2020
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Public finance –

preparing RE 

project “Seed”.

• Land allocation;

• ZEMA SEIA & 

license;

• ZURA license;

• ZECO connection 

contract and PPA; 

• ZIPA Certification;

• Arrange public 

financing &

• Business plan.

Tendering asking 

for EPC, O&M, and 

investor option 

contractor.

•EPC;

•O&M 3 years;

•Business Systems 

Processes

•HR development and 

training;

•ZECO development;

•Standards and 

Specifications; &

•Investor option after 3-

years & private 

financing.

Medium long 

term –

Sustainable 

operation & 

returns.

• Monitoring 

performance;

• Corrective action if 

necessary; & 

Profitability 

balance;

• RGoZ evaluate 

selling options;

Long term –

Replicate 

business 

model.

• According to 

power sector risk 

situation, RGoZ

will replicate fully 

or partially “Seed” 

model.

Public financing

; 

RGoZ originator;

“Seed” creation.

PPP financing

; 

PSP entering with 

reduced risk.

Private financing

; 

RGoZ divest & 

replicate “”Seed” 

model.
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Resource uncertainties are a problem for all technologies but in differing ways. For

intance in Solar and Wind Projects projects, the greatest risk comes at the time of

resource appraisal by site is needed.

RE&EE projects are particularly vulnerable to changes in the regulatory framework.

Theirlackofcostcompetitivenessmeansthattheseprojectsaregenerallydependent

on a supportive regulatory framework to proceed—including commitments to pay

premiumprices,priorityaccesstoelectricitygridsincludingsupportforthenecessary

infrastructure investments and guarantees of purchases of their output. Severe

problems for project viability can arise where the regulatory framework changes.

The high costs of renewable energy and energy efficient technologies relative to

conventional generation technologies pose as a risk to their success.

The high costs of RE and EE technologies relative to conventional generation

technologies pose as a risk to their effectiveness

Project risks that arise due to inadequacy of resources (e.g. intermittent fluctuations in 

natural resources availability) or due to excess resources (e.g. wind turbine failures

due to strong winds).

RE&EEtechnologiesprojectsareparticularlyvulnerabletochangesintheregulatory

framework.Theirlackofcostcompetitivenessmeansthattheseprojectsaregenerally

dependentonasupportiveregulatory frameworkto proceed—includingcommitments

to pay premium prices, priority access to electricity grids including support for the

necessary infrastructure investments and guarantees of purchases of their output.

Severe problems for project viability can arise if the regulatory framework changes.

WhilelargenumbersofRE&EEtechnologiesprojectdevelopersexist,thereareonly

limitednumbersoflarge-scaleprojectsponsors,particularlyamongthoseoperatingin

low-income countries, with the ability and willingness to fund RE & EE technologies

projects on a corporate finance basis. RE & EE projects are generally smaller than

conventional generation projects and this is reflected in the size of developers. 

RE &EE technologies are generally characterized by high up-front capital costs and

low ongoing operating costs, due to the nature of the technologies concerned. This

impliesaneedfortheseprojectsto beable toaccess long-termfunding. Suchlong-

term financing is often difficult or even impossible to obtain in many low income

countries. This may be due to regulatory or restrictions on long-term bank lending. 

Inaprojectfinancebasis,thesecurityforaloancomesfromfutureprojectcashflows

andwherelittleornoup-frontcollateralisrequired,althoughtherewillstillbeaneed

forashareoftheprojecttobefundedfromequity.RE&EEtechnologiesprojectsare

more exposed to the limited availability ofproject financing than most conventional

technologies, as the share of capital costs in their total cost is much greater.

The small-scale of many renewable energy technology projects creates significant

problems in obtaining private financing. Economies of scale in due diligence are

significant and many larger financial institutions will be unwilling to consider small

projects.

The weak local banking sector is characterized by limited access to financing, short

loan maturities, and high interest rates.

Uncertainties over 

resource adequacy

Technology Risks

High costs of 

resource 

assessments

High exposure to 

regulatory risks

High financial cost 

relative to other 

High operational risk

Weak banking sector

Financing Barriers
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project development 

costs

Lack of equity finance
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projects


Microsoft_Excel_Worksheet.xlsx
Sheet1

				Best Practices Financial Options

				Continent		Country		Sector		Barriers		Instrument		Application		Amount		Donor(s)		Implementation		Outcomes

				Global		World		Power		Lack of specific insurance product for renewable projects		Resource Insurance Tailored financial risk management		Energy Projects		n/a		UNEP and GEF		CarbonRe (RSA Insurance Group and Munich Re)		Project developers for RE can obtain tailored insurance for their projects.

				Africa		Egypt		Wind Power		Lack of Capital Investment		Senior Debt. Two steps financing - soft loan for one year period		Wind Energy projects		n/a		Various Donors 		New and Renewable Energy Authority (NREA)		Financial costs  lowered, making wind project attractive to private firms. 
found on the results to date.

						Rwanda		Solar Power		High up front capital costs		Micro_Financing Advance market commitments		RE Projects		US$10m over 5 years		DFID		AMCs for Rural Energy		Project is still on-going, not much information was
found on the results to date.

						South Africa		Various		Lack of access to credit, lack of technical capacity		Senior Debt, CFIs (1), with interest rate step down performance incentive		Financing of EE and RE projects		EUR8m		IFC, CTF South Africa EE Program (2)		Mercantil Banks		a EUR8m portfolio of
EE/RE sub-loans with at least 8 to 10 companies

						Tunisia		Solar Heater		High initial costs. Lack of affordable credit to households		Aggregation. Interest buy down subsidy		Solar Heaters		US$1m		UNEP (PROSOL)		Anme Bank and UBCI. Société Tunisienne
de Banque (STB)		PROSOL began operating in April 2005 and during that
year 7200 solar water heating systems were installed

				Asia		Asia		Power		Lack of available capital investment lack of
knowledge in clean energy investments		Venture Capital.		Financing of EE and RE projects		Up to US$20m		ADB		private equity fund with specific portfolio and expertise		Finance 60-80 clean energy
projects by 2014 and the funds return investor’s
committed capital plus as commercial return by 2020.

						China		Power		Lack of marketing and access to credit, lexperience in sustainable financing		Guarantee – pro-rate / pari passu		Partial Risk Guarantee for EE projects		US$197 m (guarantee cover)		IFC 		target energy end users, residential, commercial, industrial, and institutional sectors.		Institutional setup for EE lending in partner banks. In 2011, IFC launched a new CHUEE for EE SME lending only.

						Bangladesh		Solar Power		High initial costs and lack of long term credit		Output-based aid		Soft loan to refinance customer loan and subsidy to buy down purchase price		n/a		IDA (GEF and GPOBA)		IDCOL is the implementation company		The programme started in 2002. Providing refinancing of upto 80%.  By 2004 SHS sold and installed were more than 35,000

						India		Solar Power		Lack of suitable financing for RE projects		Specialised financial intermediary for RE		Support to set-up and operations of intermediary		US$26 m (starting); financial market		GEF/India Government/IFIs		IREDA/MNRE		operating a revolving fund for promoting and developing RE projects. Around US$500 m in projects

						India		Solar Power		Limited access to credit for rural households		Soft Loans		pay down interest costs commercial
loan		US$1 m, US$0.9 m subsidy amount		UNEP (UN Foundation and Shell Foundation)		UNEO/UNEP		Since its implementation in 2003, the programme has disbursed around 19,500 loans. Reduce commercial rate at half on duration of loan (5yr)

						India		Solar Power		Lack of availability of micro credits for households		Microfinance, partial payment risk guarantee		ICICI provides the loans, and receive
payments with SHARE (collection agency).		US$4.3 m		ICICI, Grameen Foundation		ICICI/SHARE		SHARE secures
new source of funds at a cost 3-4% cheaper than normal
bank loans

						Macedonia		RE and EE		Lack of long term debt financing		Credit line for subordinated debt		Finances 50% of investment		US$1.5 m		GEF		Sustainable Energy Funding Facility/MBDP		More than 3 projects have got financial closure

						Sri Lanka		POWER FUND FOR THE POOR		High connection charges		Energy access / customer finance		Micro-loans to poor households funded from a project grant		US$1.5 m		 ADB providedd Loan		Ceylon Electricity Board and a Micro-Finance institution		almost 15,000 households to gain access to electricity. Programme targeted 60,000 HH for 2016 

						Thailand		Solar Power		Regulatory risk		Senior Debt		Financing of Large Solar Photovoltaic Power Plants		US$41.6 m		IFC/CTF Thailand RE Accelerator		IFC/CTF Thailand RE Accelerator		promote and support the construction and operation
of large-scale, grid-tied solar farms with International and Local private sector investment in the PV sector

						Thailand		Energy Efficiency		Limited access to capital, Financing		Revolving fund		1st phase - Provided up to 50% of capital, next phase 30%		US$50 m/yr, in 2005 ~US$350 m		TEERF gets funds from Petroleum Tax		DEDE/TEERF; Thai Banks		Successful developed, loan principal at "0" interest rate for up
to 10 years;

						Vietnan		Energy Efficiency & Clean Production		Access to finance, and access to quality and affordable technical services		Senior Loan (performance bonus)		Financing of EE and cleaner production projects		US$25 m/US$50 m 		IFC/GEF Earth Fund Platform		Techcombank and other Banks		At least than 50% are with SMEs. Positive impact on enterprise efficiency and competitiveness

				Europe		CIS Countries		EE and RE		high credit risks and poor capacity of project preparation		Partial risk guarantee		IFC Guarantes, GEF first loss guarantee		<US$ 106 m		IFC/GEF/CEEF		Local Financial institutions		More than 800 projects were supported, of which more than 700 embedded in block house portfolios.

				Latin America		South America & Caribbean		EE		Access to finance, and access to quality and affordable technical services		Energy Saving Insurance		Insure the savings generated by EE projects		US$25 m/US$50 m 		IADB, DANIDA, CTF, Local Banks		Local Financial institutions		DANIDA provides US$5 m to IADB to prepare and replicate Mexico pilot in Latin America and the Caribbean

				Note		(1) CFI: Commercial Financial Institutions

						(2) CTF: Clean Technology Fund

				Resource		http://www-esd.worldbank.org/refine/index.cfm?Page=case_studies_list

						https://beta.renewables.ninja/#

						http://cdn2.hubspot.net/hubfs/1537427/NeedforSpeed.pdf?submissionGuid=0db818ac-b288-4f76-bb2d-86507f6c1878

				MiniGrids		https://energypedia.info/wiki/Catalogue_of_Mini-Grid_Tools

						http://minigridpolicytoolkit.euei-pdf.org/support-tools

				Energy Saving		http://climatefinancelab.org/wp-content/uploads/2015/02/Global-Innovation-Lab-on-Climate-Finance-Update-on-Instruments-Webinar-Slides.pdf



http://www-esd.worldbank.org/refine/index.cfm?Page=case_studies_listhttps://beta.renewables.ninja/http://cdn2.hubspot.net/hubfs/1537427/NeedforSpeed.pdf?submissionGuid=0db818ac-b288-4f76-bb2d-86507f6c1878https://energypedia.info/wiki/Catalogue_of_Mini-Grid_Toolshttp://minigridpolicytoolkit.euei-pdf.org/support-toolshttp://climatefinancelab.org/wp-content/uploads/2015/02/Global-Innovation-Lab-on-Climate-Finance-Update-on-Instruments-Webinar-Slides.pdf

Sheet3

				Technology Risks

				High costs of resource assessments				Resource uncertainties are a problem for all technologies but in differing ways. For intance in Solar and Wind Projects projects, the greatest risk comes at the time of resource appraisal by site is needed.

				High exposure to regulatory risks				RE&EE projects are particularly vulnerable to changes in the regulatory framework. Their lack of cost competitiveness means that these projects are generally dependent on a supportive regulatory framework to proceed—including commitments to pay premium prices, priority access to electricity grids including support for the necessary infrastructure investments and guarantees of purchases of their output. Severe problems for project viability can arise where the regulatory framework changes.

				High financial cost relative to other technologies				The high costs of renewable energy and energy efficient technologies relative to conventional generation technologies pose as a risk to their success.

				High operational risk				The high costs of RE and EE technologies relative to conventional generation technologies pose as a risk to their effectiveness

				Uncertainties over resource adequacy				Project risks that arise due to inadequacy of resources (e.g. intermittent fluctuations in natural resources availability) or due to excess resources (e.g. wind turbine failures due to strong winds).

				Financing Barriers

				High and uncertain project development costs				RE & EE technologies projects are particularly vulnerable to changes in the regulatory framework. Their lack of cost competitiveness means that these projects are generally dependent on a supportive regulatory framework to proceed—including commitments to pay premium prices, priority access to electricity grids including support for the necessary infrastructure investments and guarantees of purchases of their output. Severe problems for project viability can arise if the regulatory framework changes.

				Lack of equity finance				While large numbers of RE & EE technologies project developers exist, there are only limited numbers of large-scale project sponsors, particularly among those operating in low-income countries, with the ability and willingness to fund RE & EE technologies projects on a corporate finance basis. RE & EE projects are generally smaller than conventional generation projects and this is reflected in the size of developers. 

				Lack of long term financing				RE & EE technologies are generally characterized by high up-front capital costs and low ongoing operating costs, due to the nature of the technologies concerned. This implies a need for these projects to be able to access long-term funding. Such long-term financing is often difficult or even impossible to obtain in many low income countries. This may be due to regulatory or restrictions on long-term bank lending. 

				Lack of project financing				In a project finance basis, the security for a loan comes from future project cashflows and where little or no up-front collateral is required, although there will still be a need for a share of the project to be funded from equity.RE & EE technologies projects are more exposed to the limited availability of project financing than most conventional technologies, as the share of capital costs in their total cost is much greater.

				Small scale of projects				The small-scale of many renewable energy technology projects creates significant problems in obtaining private financing. Economies of scale in due diligence are significant and many larger financial institutions will be unwilling to consider small projects.

				Weak banking sector				The weak local banking sector is characterized by limited access to financing, short loan maturities, and high interest rates.





Sheet2

				Country		Specific Barriers		Policy or Financial  Solution		Donor(s). Responsible Authority		Outcomes

				World		Lack of specific insurance product for renewable projects		Resource Insurance Tailored financial risk management		UNEP and GEF. CarbonRe (RSA Insurance Group and Munich Re)		Project developers for RE can obtain tailored insurance for their projects.

				Egypt		Lack of Capital Investment		Senior Debt. Two steps financing - soft loan for one year period		Various Donors. New and Renewable Energy Authority (NREA)		Financial costs  lowered, making wind project attractive to private firms. 
found on the results to date.

				Rwanda		High up front capital costs		Micro_Financing Advance market commitments		Various Donors (DFID). AMCs for Rural Energy		Project is still on-going, not much information was
found on the results to date.

				South Africa		Lack of access to credit, lack of technical capacity		Senior Debt, CFIs (1), with interest rate step down performance incentive		IFC, CTF South Africa EE Program (2). Through Commercial Banks		a EUR8m portfolio of
EE/RE sub-loans with at least 8 to 10 companies

				Tunisia		High initial costs. Lack of affordable credit to households		Aggregation. Interest buy down subsidy		UNEP (PROSOL). Anme Bank and UBCI. Société Tunisienne		PROSOL began operating in April 2005 and during that
year 7200 solar water heating systems were installed
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Country Specific Barriers Policy or Financial  Solution Donor(s). Responsible Authority Outcomes
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Sheet1

				Best Practices Financial Options

				Continent		Country		Sector		Barriers		Instrument		Application		Amount		Donor(s)		Implementation		Outcomes

				Global		World		Power		Lack of specific insurance product for renewable projects		Resource Insurance Tailored financial risk management		Energy Projects		n/a		UNEP and GEF		CarbonRe (RSA Insurance Group and Munich Re)		Project developers for RE can obtain tailored insurance for their projects.

				Africa		Egypt		Wind Power		Lack of Capital Investment		Senior Debt. Two steps financing - soft loan for one year period		Wind Energy projects		n/a		Various Donors 		New and Renewable Energy Authority (NREA)		Financial costs  lowered, making wind project attractive to private firms. 
found on the results to date.

						Rwanda		Solar Power		High up front capital costs		Micro_Financing Advance market commitments		RE Projects		US$10m over 5 years		DFID		AMCs for Rural Energy		Project is still on-going, not much information was
found on the results to date.

						South Africa		Various		Lack of access to credit, lack of technical capacity		Senior Debt, CFIs (1), with interest rate step down performance incentive		Financing of EE and RE projects		EUR8m		IFC, CTF South Africa EE Program (2)		Mercantil Banks		a EUR8m portfolio of
EE/RE sub-loans with at least 8 to 10 companies

						Tunisia		Solar Heater		High initial costs. Lack of affordable credit to households		Aggregation. Interest buy down subsidy		Solar Heaters		US$1m		UNEP (PROSOL)		Anme Bank and UBCI. Société Tunisienne
de Banque (STB)		PROSOL began operating in April 2005 and during that
year 7200 solar water heating systems were installed

				Asia		Asia		Power		Lack of available capital investment lack of
knowledge in clean energy investments		Venture Capital.		Financing of EE and RE projects		Up to US$20m		ADB		private equity fund with specific portfolio and expertise		Finance 60-80 clean energy
projects by 2014 and the funds return investor’s
committed capital plus as commercial return by 2020.

						China		Power		Lack of marketing and access to credit, lexperience in sustainable financing		Guarantee – pro-rate / pari passu		Partial Risk Guarantee for EE projects		US$197 m (guarantee cover)		IFC 		target energy end users, residential, commercial, industrial, and institutional sectors.		Institutional setup for EE lending in partner banks. In 2011, IFC launched a new CHUEE for EE SME lending only.

						Bangladesh		Solar Power		High initial costs and lack of long term credit		Output-based aid		Soft loan to refinance customer loan and subsidy to buy down purchase price		n/a		IDA (GEF and GPOBA)		IDCOL is the implementation company		The programme started in 2002. Providing refinancing of upto 80%.  By 2004 SHS sold and installed were more than 35,000

						India		Solar Power		Lack of suitable financing for RE projects		Specialised financial intermediary for RE		Support to set-up and operations of intermediary		US$26 m (starting); financial market		GEF/India Government/IFIs		IREDA/MNRE		operating a revolving fund for promoting and developing RE projects. Around US$500 m in projects

						India		Solar Power		Limited access to credit for rural households		Soft Loans		pay down interest costs commercial
loan		US$1 m, US$0.9 m subsidy amount		UNEP (UN Foundation and Shell Foundation)		UNEO/UNEP		Since its implementation in 2003, the programme has disbursed around 19,500 loans. Reduce commercial rate at half on duration of loan (5yr)

						India		Solar Power		Lack of availability of micro credits for households		Microfinance, partial payment risk guarantee		ICICI provides the loans, and receive
payments with SHARE (collection agency).		US$4.3 m		ICICI, Grameen Foundation		ICICI/SHARE		SHARE secures
new source of funds at a cost 3-4% cheaper than normal
bank loans

						Macedonia		RE and EE		Lack of long term debt financing		Credit line for subordinated debt		Finances 50% of investment		US$1.5 m		GEF		Sustainable Energy Funding Facility/MBDP		More than 3 projects have got financial closure

						Sri Lanka		POWER FUND FOR THE POOR		High connection charges		Energy access / customer finance		Micro-loans to poor households funded from a project grant		US$1.5 m		 ADB providedd Loan		Ceylon Electricity Board and a Micro-Finance institution		almost 15,000 households to gain access to electricity. Programme targeted 60,000 HH for 2016 

						Thailand		Solar Power		Regulatory risk		Senior Debt		Financing of Large Solar Photovoltaic Power Plants		US$41.6 m		IFC/CTF Thailand RE Accelerator		IFC/CTF Thailand RE Accelerator		promote and support the construction and operation
of large-scale, grid-tied solar farms with International and Local private sector investment in the PV sector

						Thailand		Energy Efficiency		Limited access to capital, Financing		Revolving fund		1st phase - Provided up to 50% of capital, next phase 30%		US$50 m/yr, in 2005 ~US$350 m		TEERF gets funds from Petroleum Tax		DEDE/TEERF; Thai Banks		Successful developed, loan principal at "0" interest rate for up
to 10 years;

						Vietnan		Energy Efficiency & Clean Production		Access to finance, and access to quality and affordable technical services		Senior Loan (performance bonus)		Financing of EE and cleaner production projects		US$25 m/US$50 m 		IFC/GEF Earth Fund Platform		Techcombank and other Banks		At least than 50% are with SMEs. Positive impact on enterprise efficiency and competitiveness

				Europe		CIS Countries		EE and RE		high credit risks and poor capacity of project preparation		Partial risk guarantee		IFC Guarantes, GEF first loss guarantee		<US$ 106 m		IFC/GEF/CEEF		Local Financial institutions		More than 800 projects were supported, of which more than 700 embedded in block house portfolios.

				Latin America		South America & Caribbean		EE		Access to finance, and access to quality and affordable technical services		Energy Saving Insurance		Insure the savings generated by EE projects		US$25 m/US$50 m 		IADB, DANIDA, CTF, Local Banks		Local Financial institutions		DANIDA provides US$5 m to IADB to prepare and replicate Mexico pilot in Latin America and the Caribbean

				Note		(1) CFI: Commercial Financial Institutions

						(2) CTF: Clean Technology Fund

				Resource		http://www-esd.worldbank.org/refine/index.cfm?Page=case_studies_list

						https://beta.renewables.ninja/#

						http://cdn2.hubspot.net/hubfs/1537427/NeedforSpeed.pdf?submissionGuid=0db818ac-b288-4f76-bb2d-86507f6c1878

				MiniGrids		https://energypedia.info/wiki/Catalogue_of_Mini-Grid_Tools

						http://minigridpolicytoolkit.euei-pdf.org/support-tools

				Energy Saving		http://climatefinancelab.org/wp-content/uploads/2015/02/Global-Innovation-Lab-on-Climate-Finance-Update-on-Instruments-Webinar-Slides.pdf



http://www-esd.worldbank.org/refine/index.cfm?Page=case_studies_listhttps://beta.renewables.ninja/http://cdn2.hubspot.net/hubfs/1537427/NeedforSpeed.pdf?submissionGuid=0db818ac-b288-4f76-bb2d-86507f6c1878https://energypedia.info/wiki/Catalogue_of_Mini-Grid_Toolshttp://minigridpolicytoolkit.euei-pdf.org/support-toolshttp://climatefinancelab.org/wp-content/uploads/2015/02/Global-Innovation-Lab-on-Climate-Finance-Update-on-Instruments-Webinar-Slides.pdf

Sheet2

				Country		Specific Barriers		Policy or Financial  Solution		Donor(s). Responsible Authority		Outcomes

				World		Lack of specific insurance product for renewable projects		Resource Insurance Tailored financial risk management		UNEP and GEF. CarbonRe (RSA Insurance Group and Munich Re)		Project developers for RE can obtain tailored insurance for their projects.

				Egypt		Lack of Capital Investment		Senior Debt. Two steps financing - soft loan for one year period		Various Donors. New and Renewable Energy Authority (NREA)		Financial costs  lowered, making wind project attractive to private firms. 
found on the results to date.

				Rwanda		High up front capital costs		Micro_Financing Advance market commitments		Various Donors (DFID). AMCs for Rural Energy		Project is still on-going, not much information was
found on the results to date.

				South Africa		Lack of access to credit, lack of technical capacity		Senior Debt, CFIs (1), with interest rate step down performance incentive		IFC, CTF South Africa EE Program (2). Through Commercial Banks		a EUR8m portfolio of
EE/RE sub-loans with at least 8 to 10 companies

				Tunisia		High initial costs. Lack of affordable credit to households		Aggregation. Interest buy down subsidy		UNEP (PROSOL). Anme Bank and UBCI. Société Tunisienne		PROSOL began operating in April 2005 and during that
year 7200 solar water heating systems were installed
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Load # New Load Name

Installed 

Capacity MW

2018

2019 2020

1 Fumba Housing Project               20.00 

4.00               6.00               7.00              

2 Bakhresa habour at Fumba                 0.50 

0.10               0.15               0.18              

3 Mtoni Marine Park                 2.50 

0.50               0.75               0.88              

4 New terminal airport                 4.00 

0.80               1.20               1.40              

5 Mbweni ZSSF                 2.50 

0.50               0.75               0.88              

6 Zanzibar Port (extension)                 5.00 

0.10               0.15               0.18              

7 Fumba town Housing Project               18.00 

0.60               0.90               1.05              

8 Bwawani                 2.00 

0.40               0.60               0.70              

9 Pennyroyal Matemwe               20.00 

4.00               6.00               7.00              

10 Shopping mall Darajani                 0.32 

0.06               0.10               0.11              

11 Shopping mall Michenzani                 0.32 

0.06               0.10               0.11              

12 Mao Stadium sport                  0.32 

0.06               0.10               0.11              

Added load by year (MW/yr)  55.945MW 

11.18             16.80             19.60            
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#

Unguja

MW peak

1

Fumba (Feeders 3+6+7+14)

12.32         

2

New North

8.40           

3

Old North (Feeders 2+15)

11.01         

4

New South

12.20         

5

Old South (Feeders 1+11+13)

4.90           

6

11kv incl Stone Town (Feeders 

8+9+10+12)

16.10         

Total (MW peak)

64.93
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Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

FU (2014 ZECO EMP) 0.55           0.56           0.56           0.56           0.57           0.57           0.57           0.58           0.59           0.60           0.62           0.63           0.64           0.65           0.66           0.67           0.69          

FU (New Forecast) 0.55           0.61           0.65           0.66           0.66           0.63           0.58           0.59           0.60           0.60           0.61           0.62           0.62           0.63           0.64           0.64           0.65          
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Year

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Annual  Off-Grid Connections

4,500        5,000        5,500        6,000        6,500        7,000        7,500        8,000        8,500        9,000        9,500        9,500        9,500       

Total  Off-Grid Connections

4,500          9,500          15,000        21,000        27,500        34,500        42,000        50,000        58,500        67,500        77,000        86,500        96,000       
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# Scenarios and Trends +48MW Load EE 0% EE -5% EE -10% ZAWA 0% ZAWA -10% ZAWA -20% RE 0MW RE 12MW RE 24MW

Year overcharge 

100MW undersea cable
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6More EE and more RE  2029

Peak power assumptions by 2020
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Short Term (<=5-yrs)

Short Term Actions

Stakeholders' 

concerned

 Indicative 

Budget 

Subtotal 

(EURO)  2ndH2017 1stH2018 2ndH2018 1stH2019 2ndH2019 1stH2020 2ndH2020 1stH2021 2ndH2021 1stH2022

Workshop on RE &EE Opportunity Assessment Report (A1 Report) All             10,101 

Establish a dedicated RE and EE Agency to redesign RE and EE policies, streamline 

administrative procedures, assist in deployment of private RE and EE projects, lead 

deployment of demonstration and other public RE projects and coordinate among 

various stakeholders

MoFP, MoLWE&E, 

DoEM, ZURA and ZIPA

           51,414 

 Create a Renewable Energy and EE Fund to provide developers with co-investment 

for early-stage development of RE and EE projects

MoFP, MoLWE&E, 

DoEM, ZURA and ZIPA

           21,061 

 Keep Public registry of national renewable energy and EE goals

MoFP, MoLWE&E, 

DoEM, and ZURA

           15,556 

Redesign the scope of work of the 5 key EE Areas,  focused on Improved cooking 

stoves; Building Codes; Replace electrical water heaters with Solar water heaters; 

Labelling Electric Appliances; and Reduction of Inefficient Engines in transportation

MoFP, MoLWE&E, 

MoT, DoEM, ZURA and 

ZBS

           20,808 

o   Adopting cooking-stoves standards and monitoring/auditing/enforcement  tools 

with ZBS and DoForestry

Idem            12,879 

o   Adopting EU Building Codes and monitoring/auditing/enforcement tools with 

ZBS and DoCU/UNESCO

Idem            12,879 

o   Forbiden electrical water heaters, replacement with Solar water heaters;  

monitoring/auditing/enforcement tools with ZBS, ZECO, DoCU/UNESCO 

Idem            12,879 

o   Adopting EU Labelling System for Electrical appliances and 

monitoring/auditing/enforcement tools with ZBS and ZECO/DoEM

Idem            12,879 

o   Adopting EU Emission Control Standards for inefficient engines using in 

transportation; and monitoring/auditing/enforceement Tools with ZBS, DoEM and 

DoTransport

Idem            22,879 
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Type Low ($/MWh) High ($/MWh)

Solar PV-Rooftop Residential                      138                        222 

Solar PV-Rooftop C&I                        88                        193 

Solar PV-Community                        78                        135 

Solar PV-Crystalline Utility Scale                        49                          61 

Solar PV-Thin Film Utility Scale                        46                          56 

Solar Thermal Tower with Storage                      119                        182 

Fuel Cell                      106                        167 

Microturbine                        76                          89 

Geothermal                        79                        117 

Biomass Direct                        77                        110 

Wind                        32                          62 

Diesel Reciprocating Engine                      212                        281 

Natural Gas Reciprocating Engine                        68                        101 

Gas Peaking                      165                        217 

IGCC                        94                        210 

Nuclear                        97                        136 

Coal                        60                        143 

Gas Combined Cycle                        48                          78 
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A private developer can be responsible for several phases of the 

process:

 DFBT – Develop, Finance, Build, Transfer

 DFBO – Develop, Finance, Build, Operate

 BOO – Build, Operate, Own

 BOT – Build, Operate, Transfer

 BOOT – Build, Operate, Own, Transfer

 Etc…

Develop/

design

Finance Build Operate Maintain Own Transfer

Project Steps for a PPP
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Short Term (<=5-yrs)

Short Term Actions

Stakeholders' 

concerned

Working 

Days # staff

Staff Cost 

(EURO)

Material, 

equipment & 

miscellaneous 

(EURO)

 Indicative 

Budget 

Subtotal 

(EURO)  2ndH2017 1stH2018 2ndH2018 1stH2019 2ndH2019 1stH2020 2ndH2020 1stH2021 2ndH2021 1stH2022

Workshop on RE &EE Opportunity Assessment Report (A1 Report) All  5               1.00                      101              10,000             10,101 

Establish a dedicated RE and EE Agency to redesign RE and EE policies, streamline 

administrative procedures, assist in deployment of private RE and EE projects, lead 

deployment of demonstration and other public RE projects and coordinate among 

various stakeholders

MoFP, MoLWE&E, 

DoEM, ZURA and ZIPA

35                2.00                   1,414             50,000             51,414 

 Create a Renewable Energy and EE Fund to provide developers with co-investment 

for early-stage development of RE and EE projects

MoFP, MoLWE&E, 

DoEM, ZURA and ZIPA

35               1.50                   1,061              20,000             21,061 

 Keep Public registry of national renewable energy and EE goals

MoFP, MoLWE&E, 

DoEM, and ZURA

275               1.00                   5,556              10,000             15,556 

Redesign the scope of work of the 5 key EE Areas,  focused on Improved cooking 

stoves; Building Codes; Replace electrical water heaters with Solar water heaters; 

Labelling Electric Appliances; and Reduction of Inefficient Engines in transportation

MoFP, MoLWE&E, 

MoT, DoEM, ZURA and 

ZBS

20               2.00                      808              20,000             20,808 

o   Adopting cooking-stoves standards and monitoring/auditing/enforcement  tools 

with ZBS and DoForestry

Idem 285               0.50                   2,879              10,000             12,879 

o   Adopting EU Building Codes and monitoring/auditing/enforcement tools with 

ZBS and DoCU/UNESCO

Idem 285               0.50                   2,879              10,000             12,879 

o   Forbiden electrical water heaters, replacement with Solar water heaters;  

monitoring/auditing/enforcement tools with ZBS, ZECO, DoCU/UNESCO 

Idem 285               0.50                   2,879              10,000             12,879 

o   Adopting EU Labelling System for Electrical appliances and 

monitoring/auditing/enforcement tools with ZBS and ZECO/DoEM

Idem 285               0.50                   2,879              10,000             12,879 

o   Adopting EU Emission Control Standards for inefficient engines using in 

transportation; and monitoring/auditing/enforceement Tools with ZBS, DoEM and 

DoTransport

Idem 285               0.50                   2,879              20,000             22,879 

Establish Connection targets for ZECO to promote access

MoFP, MoLWE&E, 

DoEM, and ZURA

10               2.00                      404              50,000             50,404 

Establish partnerships with financial institutions to facilitate access to credit

MoFP, MoLWE&E, 

DoEM, and ZURA

110               1.00                   2,222              10,000             12,222 

Raise awareness amongst micro finance institutions; define measures to improve 

access to loans for RE and EE; and provide small-scale loans for rural households 

and small enterprises for these projects

MoFP, MoLWE&E, 

DoEM, and ZURA

110               2.00                   4,445              20,000             24,445 

Develop promotion and awareness campaign through municipalities and civil 

associations to increase public’s knowledge about RE resources and EE 

opportunities. Train main points of contact so that they correctly communicate 

message to other citizens.

MoFP, MoLWE&E, 

DoEM, and ZURA

110               2.00                   4,445              50,000             54,445 

Engage qualified experts for project feasibility; train officials of relevant energy 

institutions on capacity for project feasibility studies and implementation

MoFP, MoLWE&E, 

DoEM, and ZURA

70               2.00                   2,829              20,000             22,829 

Power Reform Instrument - Pro-Open Market Approach

MoFP, MoLWE&E, 

DoEM, and ZURA

70               3.00                   4,243              50,000             54,243 

Institute regulation opening grid access in the future Electricity Act 

MoFP, MoLWE&E, 

DoEM, and ZURA

90               3.00                   5,455              20,000             25,455 

Institute an Monitoring & Verification (M&V) framework to measure RE and EE 

projects including KPIs developments

MoFP, MoLWE&E, 

DoEM, and ZURA

70               3.00                   4,243              10,000             14,243 

Create a RE and EE tendering framework for generation, transmission and 

distribution projects by Renewable Energy Capacity blocks, with clearly defined 

standards and conditions in the request for proposals, using competitive 

procurment tenders.

MoFP, MoLWE&E, 

DoEM, and ZURA

70               4.00                   5,657              50,000             55,657 

Establish a grid code including 

MoLWE&E, DoEM, and 

ZURA

90               3.00                   5,455              40,000             45,455 

o   Priority dispatch for electricity from renewable sources similar to Directive 

2001/77/EC of the EU; only to renewables with firm power characteristics such as 

biomass or CSP.

Idem  na   na 

o   connection rules of generation facility and apparatus at a new connection point 

and the modification of generation facility and apparatus at an existing connection 

point.

Idem  na   na 

o   technical standards relating to plant and apparatus. Idem  na   na 

o   requirements with regard to the medium term development and operational 

planning of the grid system including generation capacity planning.

Idem  na   na 

Establish unbundling and tariff and fee frameworks for generation, transmission 

and distribution, including wheeling transmission tariffs charged to clean-energy 

project developers

MoFP, MoLWE&E, 

DoEM, and ZURA

70               4.00                   5,657              50,000             55,657 

Create a geographical information system (GIS) based platform to compile dynamic 

information to assess the viability of a RE & EE projects

MoFP, MoLWE&E, 

MoT, DoEM, ZURA and 

ZBS

70               2.00                   2,829              30,000             32,829 

Reduce import duties on EE and RE equipment

MoFP, MoLWE&E, 

DoEM, and ZURA

285               1.00                   5,758              20,000             25,758 

Establish Loan guarantees for RE and EE developers

MoFP, MoLWE&E, 

DoEM, and ZURA

285               1.00                   5,758              50,000             55,758 

Access the most recent paradigms on off-grid electrification such as mini-grid 

development through the new UNEP initiative on mini / micro grids. 

MoFP, MoLWE&E, 

DoEM, and ZURA

330               1.00                   6,667              50,000             56,667 

Establish Local R&D on biomass utilization, collection, transport, and related 

infrastructure and logistics and over cutting issues.

MoLWE&E, DoEM, and 

ZURA

285               1.00                   5,758              30,000             35,758 

Hybridize existing diesel plants with intermittent RE power

MoLWE&E, DoEM, and 

ZURA

285               1.00                   5,758              50,000             55,758 

Short Term Budget (EURO) 4,200               100,819              760,000           860,819         



Year-1 Year-2



Year-3 Year-4 Year-5
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Middle/Long Term (>5-yrs)

Middle/Long Term Actions

Stakeholders' 

concerned Working Days # staff 

 Staff Cost 

(EURO) 

 Material, 

equipment & 

miscellaneous 

(EURO) 

 Indicative 

Budget 

Subtotal 

(EURO)  2ndH2022 1stH2023 2ndH2023 1stH2024 2ndH2024 1stH2025 2ndH2025 1stH2026 2ndH2026 1stH2027 2ndH2027 1stH2028 2ndH2028 1stH2029 2ndH2029 1stH2030 2ndH2030 1stH2031

Increase planning capacity through external technical assistance

MoFP, MoLWE&E, 

MoT, DoEM, ZURA and 

ZBS

180               1.00                   3,637            100,000           103,637 

Establish Fossil fuel tax to feed the RE and EE Fund

MoFP, MoLWE&E, 

MoT, DoEM, ZURA and 

ZBS

60               2.00                   2,424              30,000             32,424 

Establish Tax Grace period for RE and EE Projects

MoFP, MoLWE&E, 

DoEM, and ZURA

60               2.00                   2,424              20,000             22,424 

Establish a Production tax credit framework for RE and EE Projects

MoFP, MoLWE&E, 

DoEM, and ZURA

60               2.00                   2,424              20,000             22,424 

Establish an Investment tax credit framework associated to RE and EE Projects

MoFP, MoLWE&E, 

DoEM, and ZURA

60               2.00                   2,424              20,000             22,424 

Follow up implementation work of the 5 key EE Areas,  focused on Improved 

cooking stoves; Building Codes; Replace electrical water heaters with Solar water 

heaters; Labelling Electric Appliances; and Reduction of Inefficient Engines in 

transportation

MoFP, MoLWE&E, 

MoT, DoEM, ZURA and 

ZBS

540               1.00                 10,910              20,000             30,910 

o   Applying ooking-stoves standards and monitoring/auditing/enforcement  tools 

with ZBS and DoForestry

Idem 540               0.50                   5,455              10,000             15,455 

o   Applying EU Building Codes and monitoring/auditing/enforcement tools with 

ZBS and DoCU/UNESCO

Idem 540               0.50                   5,455              10,000             15,455 

o   Forbiden electrical water heaters, replacement with Solar water heaters;  

monitoring/auditing/enforcement tools with ZBS, ZECO, DoCU/UNESCO 

Idem 540               0.50                   5,455              10,000             15,455 

o   Applying EU Labelling System for Electrical appliances and 

monitoring/auditing/enforcement tools with ZBS and ZECO/DoEM

Idem 540               0.50                   5,455              10,000             15,455 

o   Applying EU Emission Control Standards for inefficient engines using in 

transportation; and monitoring/auditing/enforceement Tools with ZBS, DoEM and 

DoTransport

Idem 540               1.00                 10,910              20,000             30,910 

Strengthen implementation of facilitation mechanisms to attract sector investment 

in electricity generation using RE resources

MoFP, MoLWE&E, 

DoEM, and ZURA

540               0.50                   5,455              50,000             55,455 

Implement demonstration projects on viable technologies, such as PV solar, wind, 

biogas and other renewables

MoFP, MoLWE&E, 

DoEM, and ZURA

180               1.00                   3,637            100,000           103,637 

Train officials of key energy institutions on technical, managerial, financial and 

regulatory capacity

MoFP, MoLWE&E, 

MoT, DoEM, ZURA and 

ZBS

180               1.00                   3,637            100,000           103,637 

Access and use tools like Capacity Needs Diagnostics for Renewable Energies 

(CaDRE) - A guide for conducting renewable energy capacity needs assessments.

MoFP, MoLWE&E, 

MoT, DoEM, ZURA and 

ZBS

180               1.00                   3,637              20,000             23,637 

Train public sector personnel to undertake effective monitoring and evaluation.

MoFP, MoLWE&E, 

MoT, DoEM, ZURA and 

ZBS

180               1.00                   3,637            100,000           103,637 

Establish a Feed-in-tariff Framework, such as a GET FiT (similar to Uganda)

MoFP, MoLWE&E, 

DoEM, and ZURA

30               1.00                      606              20,000             20,606 

Establish a net-metering for solar PV framework, if the ZECO financial health allows 

it.

MoFP, MoLWE&E, 

DoEM, and ZURA

30               1.00                      606              20,000             20,606 

Implement subsidies for rural electrification and off-grid energy access 

enhancement.

MoFP, MoLWE&E, 

DoEM, and ZURA

30               1.00                      606              50,000             50,606 

Establish a concessionaire auctioning process allotting to an ESCO[1] a monopoly 

over a fixed geographical range for a set period of time

MoFP, MoLWE&E, 

DoEM, and ZURA

30               1.00                      606              50,000             50,606 

Establish strengthened and streamlined permitting (and property laws and asset 

rights)

MoFP, MoLWE&E, 

DoEM, and ZURA

30               1.00                      606              20,000             20,606 

Establish incentivizing exchange of information and students with other 

international education institutions.

MoFP, MoLWE&E, 

KIST, and SUZA

180               1.00                   3,637              50,000             53,637 

Establish high and middle level RE & EE technical degrees in education institutions 

to train manpower.

MoFP, MoLWE&E, 

KIST, and SUZA

30               1.00                      606              50,000             50,606 

Establish Local R&D to develop RE solutions appropriate to the environment and 

local economy.

MoFP, MoLWE&E, 

DoEM, and ZURA

30               1.00                      606              50,000             50,606 

Establish testing and certification facility related to RE and EE projects (ZBS).

MoFP, MoLWE&E, 

MoT, DoEM, ZURA and 

ZBS

30               5.00                   3,031            100,000           103,031 

Encourage the assessment of additional new hybrid generation projects in the 

future.

MoFP, MoLWE&E, 

DoEM, and ZURA

540               0.50                   5,455              50,000             55,455 

Middle/Long Term Budget (EURO) 5,880               93,343                1,100,000        1,193,343      

Year-10 Year-11 Year-12 Year-13 Year-14 Year-6 Year-7 Year-8 Year-9
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