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1. Project Summary

A. Project rationale, objectives, outputs, and activities
1. The business-as-usual scenario for meeting South Africa’s increasing electricity demand favours increased investment in thermal power plants, with (clean) coal and natural gas, and to a lesser extent increased imports of large-scale hydro power. This combined with the need for an anticipated additional annual 1,000 MW generation capacity over the period 2007-2016 would result in an important increase of GHG emissions from the electricity sector. On the other hand, given the existing financial, policy, regulatory, institutional, information and specific wind energy development capacity constraints as well as economic costs, it cannot be reasonably expected that South Africa would implement wind power without any short-term (donor-based) financial assistance.

2. Wind power developments in South Africa will not move forward due to the existence of a number of barriers, with the financial barrier being the one and foremost barrier. To remove and/or reduce this financial barrier the donor-community (including UNDP/GEF) can provide financial assistance for the short-term (3-5 years), but such would only be justified if in the long run the financing gap can be closed. The justification for supporting wind power development can only be based on a long-term commitment from the South African Government with regard to renewable energy development. The Government of South Africa has approved a White Paper on Renewable Energy in November 2003 which targets a 10,000 GWh Renewable Energy contribution to final energy consumption by 2013, to be produced mainly from biomass, solar and small-scale hydro and non-electric technologies such as solar water heating and bio-fuels and a small contribution anticipated from wind power. However, as wind energy is one of the Renewable Energy Technology that makes economic sense after 2013, there is a commitment to start the development of a wind industry now.

3. The proposed UNDP/GEF initiative seeks a clear and long-term active support from the South African Government with regard to renewable energy policy. To facilitate receiving such support and commitment a 2-phase approach is proposed. The first phase will be a ‘Technical Assistance-phase’ that will – among others – make available assistance to the South African Government in terms of policy making and the development of the most appropriate financial instruments for policy implementation. This creates a solid basis for the Government to take a decision on the longer-term support for renewable energy, including the policy and implementation strategies to be followed. At the end of phase 1, a substantial commitment (in terms of policies and closure of the financial gap) will be required and only when such commitment exists, a second phase can be entered into, subject to a second GEF council approval. Phase 1 and phase 2 are seen as stepping stones towards more ambitious and long term strategic policies for wind energy generation in South Africa.

The project has been designed as a coherent 5 year programme but is split into 2 phases. Each phase will be presented to the GEF council for approval. At this stage council approval is requested for the first phase only. Milestones that have to be met in order to enter into phase 2 are:

· First green power unit from the Darling Wind Farm to be generated and delivered to the City of Cape Town, within twelve months after the UNDP/GEF programme has commenced; i.e. the signature date of the project document;

· An uptake of at least 50% of the green power generated by the Darling Wind Farm by (progressive) green power customers in the City of Cape Town distribution area. This to be averaged over the first phase 2-year period;

· Interest of distribution companies for buying (and on-selling) green power continues to exist and is expressed within their annual plans, including an allocation of company budget for green power activities; e.g. marketing;

· The demonstration of a reasonable to good wind climate in a number of sites (10-15), should be a result of the first phase, and one of the conditions to enter into the second phase;

· Project developers have commenced designing wind power projects totalling up to 45 MW;

· Government policy and support for renewable energy is long-term and confirmed through adopting the National RE Strategy with an implementation plan for the RE White Paper. This will include ambitious, long term commitments to develop wind energy in RSA.

· Financial commitments are in place to actively support up to 45 MW wind power developments over the period 2007-2013.

· A national green power premium market in the order of 309 GWh/annum (equivalent of 123 MW) has been confirmed and financing instruments other than voluntary green premiums have emerged, tested and can be deployed (i.e. ODA mixed credit schemes or Government capital investment grants).

4. The global environment objective is to reduce greenhouse gas emissions generated by thermal power generation in the national inter-connected system. The strategic goal is to install and operate 50.2 MW (5.2 MW Darling wind farm and up to 45 MW combined wind farm development in phase 2) of wind power as part of the proposed initiative, resulting in an annual reduction of approximately 105,000 tons of CO2. Thus over the lifetime of the wind farms (20 years) a total 20 x 105,000 = 2.1 million tons of CO2 will be reduced as a direct impact of the here proposed initiative. Indirect emissions reductions, as a result of wind farm developments beyond 50.2 MW installed capacity that are triggered by the proposed initiative have been estimated as another 4.6 million tons of CO2. Thus the total anticipated emissions reductions are 6.7 million tons of CO2. A number of combined issues constitute the national development objective, i.e.: to diversify power generation in South Africa’s energy mix; to set up a wind energy industry that could generate employment and could export to the SADC region; and to promote sustainable development by making use of the nation’s renewable, natural resources (such as wind).
5. The project has been divided into six components to contribute to the removal of the identified barriers within a 2-phased full-size project totaling a period of 5 year. By successfully implementing activities under these six components the project outputs will contribute towards the achievement of the global and national development objectives:
i. Public sector incremental cost funding. To assist the Government of South Africa with detailing the most appropriate financial instruments that should be made available to stimulate commercial wind energy developments.

ii. Green power funding. To assist initiatives geared towards green power marketing and setting up and implementing Tradable Renewable Energy Certificates as well as implementing a green power guarantee scheme developed under the PDF B.

iii. Long-term policy and implementation framework for wind energy. To assist the Government of South Africa with the development of a long-term policy, including implementation strategy, for wind energy development.

iv. Wind resource assessment. To assist public and private sectors entities interested, involved in wind energy development with the generation of reliable wind energy data and other necessary information for wind energy developments.

v. Commercial wind energy development. To assist private sector developers with the (pre-) feasibility – and later engineering and financing plans – of a number of wind farms up to  45 MW installed capacity.

vi. Capacity building and institutional strengthening. To strengthen and support key government departments (e.g. national and provincial environmental departments), public agencies (e.g. financing), wind farm industry (e.g. South African Wind Energy Association) and independent private firms interested, involved in wind energy development.
B. Key indicators, assumptions, and risks (from Log Frame)

6. Key indicators of success for the Project include: (i) the availability of funding for developing up to 45 MW of wind power; (ii) the existence of financial instruments available for longer-term support for wind energy; (iii) actual sales of green power (supported by marketing campaigns) to progressive customers to take place initially in the Cape Town area to be followed after year 2 of the project in other larger urban areas of the country; (iv) the existence of Tradable Renewable Energy Certificates and active trading therein by year 5 of the project; (v) longer-term policy for wind energy (in the larger context of renewable energy) exists, including an implementation strategy; (vi) reports on wind resource assessments, including 3-4 hot spots by the end of year 3 of the project (vii) an updated wind resource map by the end of year 5 of the project; (viii) business documentation and financial closure for 45 MW wind power by the end of year 4 and 5 respectively; (ix) SAWEA is fully up and running by the end of year 1 and financially sustainable by the end of year 5 of the project; (x) engineers, consultants and others practitioners have been trained in operational aspects of wind energy development by the end of year 3 of the project followed by actual employment where use can be made of this newly acquired knowledge and skills.

7. Important project assumptions relate to: (i) baseline is not superseded or rendered obsolete because of large volumes of hydro-based electricity imported from neighboring countries; (ii) long-term financial support and proactive participation from the Government of South Africa and its institutions: Department of Minerals and Energy (DME); National Treasury (NT); Development Bank of Southern Africa (DBSA); Central Energy Fund (CEF); National Energy Regulator (NER); Department of Environment and Tourism (DEAT); cities and municipalities; (iii) existence of a sufficiently large green power market that can be successfully tapped into by a number of distribution companies; (iv) an interest from private investors to divert their investments to wind energy; (v) an interest from consultants, engineers and other practitioners to redirect their attention to wind power development; and (vi) sufficient available wind energy development hot spots that can be developed into commercial wind power projects. The assumptions mentioned here will be closely monitored and the project intervention strategy adapted accordingly.

8. Renewable energy development, including wind energy, has strong political support in South Africa. However, two categories of risks are to be taken into account; controllable risks within the proposed initiative’s boundaries (internal risks) and risks that cannot be controlled by the proposed initiative, but can potentially affect the activities in a negative or positive manner. No major external risks exist in South Africa with regard to the proposed initiative. The first level of risk relates to the required long-term financial support for wind energy development. To mitigate this risk the proposed initiative has 2 phases. The first phase will be used to assist the Government with developing a long-term policy, including financial instruments needed for its implementation; and the second phase will be triggered when specific milestones related to political and financial support for developing 45 MW have been reached. The second level of risks relates to the presence of a green power market that is large enough to absorb substantial amounts of green power over a long period of time at green premiums that – in the case of wind – could be as high as twice the current unit price for power. Furthermore, green power, stemming from other cheaper renewable energy sources, might compete within a small market with expensive green wind power. This risk might materialize in a distant future when the supply of green power outstrips the demand. For the next 5-6 years such a scenario is extremely unlikely. Currently the green power market is being estimated at 309 GWh/annum which corresponds to a generation capacity of 123 MW. Extensive activities with regard to green power market surveys (where are the green power customers and how much are they willing to spent on green premiums; green power marketing (how do you reach your green power customers); and a green power guarantee scheme (how to reduce the risk of ‘first generation’ green power transactions) have been designed to properly address this risk. Furthermore, a TREC system will be set up for efficient and thrust worthy green power operations and transactions. With regard to the green power guarantee scheme the risk of “lack of incentive for the CCT to promote the sales of green power” has been identified. This risk will be mitigated by the fact that the guarantee scheme will be in place for only 5 years whereas the PPA has a lifetime of 20 years. After the first 5 years CCT will not receive any funds from the guarantee scheme if they cannot sell on all the green power they are buying from DARLIP. This alone should be an incentive to build up a customer base even though a guarantee scheme is in place. A further mitigation measure will be the inclusion of a reward scheme within the guarantee scheme which would suggest a financial incentive to not use the guarantee scheme. Such a reward scheme will be discussed in the further negotiations of the guarantee scheme with CCT. CCT has in fact shown a proactive attitude towards marketing the green power tariff. A marketing campaign has been designed and significant financial contributions from CCT have been secured (please refer to the co-financing letter).
For the national guarantee scheme proposed for phase 2 proper due diligence will be executed to avoid that any producer or distributor takes undue financial advantage of the GEF supported guarantee scheme. Such due diligence will feed into the green PPAs which will be covered by the national guarantee scheme. The third level of risks relates to ensuring the involvement of private sector, including private investments in wind energy development. It is anticipated however that if the incremental costs of wind power have been successfully addressed, there will be a sound basis for private sector involvement. Furthermore, activities have been proposed to directly assist the private sector entry into this new (and hence risky) wind power market; i.e. assistance with/co-funding of wind measurements; (pre-) feasibility studies; engineering and financing plans; and assistance to get the financial community more actively involved in wind power development. The fourth and final risk is the absence of replication after the first batch of 5.2 + 45 MW installed capacity targeted for the proposed initiative. This risk will be mitigated with an anticipated long-term Government RE strategy which includes an Implementation Plan for the Renewable Energy targets in the White Paper – including financial instruments for implementation are being put in place in which wind energy is properly included. Activities such as nation-wide wind measurements; creation of a wind map; wind training programmes; and institutional strengthening (SAWEA) will strengthen the base needed for long-term wind energy developments. In addition to the above listed activities to mitigate the identified risks, there will be permanent monitoring of risks and activities to mitigate these risks by the project management team. Instead of following a ‘cast-in-stone’ project plan the project management team will adhere to the principle of Adaptive Management to ensure that pitfalls in programme design, planning and implementation are immediately dealt with in the most appropriate manner. Although this is not specifically related to an identified risk, it does increase the implementation efficiency of the proposed activities.

2. Country Ownership

A. Country Eligibility

9. South Africa has ratified the United Nations Framework Convention on Climate Change (UNFCCC) in August 1997. As a non-Annex I country, South Africa is eligible for financing from the GEF through the mechanisms established by the Convention.

B. Country Drivenness

10. The South African Government has published a White Paper on Energy Policy (in December 1998), which has the following objectives which specifically support the development of RE in the energy economy in the medium to longer term:

· Increasing access to affordable energy services by stimulating the development of new and renewable sources of energy;

· Improving energy governance by establishing a suitable renewable energy information, statistical and database systems;

· Stimulating economic development by developing standards and codes of practice for the correct use of renewable energy systems;

· Managing energy-related environmental impacts by monitoring international developments and participate in negotiations on response strategies to global climate change and investigating an environmental levy on energy sales to fund the development of renewable energy, energy efficiency and sustainable energy activities; and

· Securing supply through diversity by utilising integrated resource planning methodologies to evaluate future energy supply options and reappraising coal resources and supporting the introduction of other primary energy carriers as appropriate.

11. In addition, the Government approved a White Paper on Renewable Energy in November 2003 which targets a 10,000 GWh Renewable Energy contribution to final energy consumption by 2013, to be produced mainly from biomass, wind, solar and small-scale hydro and non-electric technologies such as solar water heating and bio-fuels and a small contribution anticipated from wind power. The energy sector has comparatively larger environmental impacts than most other economic sectors. Investments in energy are increasingly subjected to greater environmental scrutiny due to the heightened awareness of these environmental impacts. In this context, energy policies increasingly target a reduction in emissions (within the context of Global Climate Change initiatives) and adverse environmental impacts of energy operations and energy usage. 

12. Furthermore, the combined cash and in-kind contribution of the South African Government (including cities and municipalities) is a very clear expression of interest for a project that is a combination of public-private investments. In this regard the proactive role of the City of Cape Town (CCT) needs to be highlighted. The CCT has not only committed itself to a City Energy Strategy but has also assumed significant financial risks by entering into a green PPA with the first Wind Energy Producer in SA.
3. Programme and Policy Conformity

A. FIT TO GEF OPERATIONAL PROGRAMME AND STRATEGIC PRIORITY

13. The activities proposed under this Project will remove important barriers to the adoption of wind electricity in South Africa, where the financial barrier is the foremost barrier that will be addressed by the proposed initiative. Once the financial barriers have successfully been removed, it is anticipated that other barrier removal activities (regulatory and institutional, information, knowledge and capacity barriers) that are in parallel being addressed will have created a sound basis for commercial wind energy developments. The Project is fully consistent with GEF OP # 6: promoting the adoption of renewable energy y removing barriers and reducing implementation costs.

14. The Project will contribute in meeting the following strategic GEF priorities:
· CC-2: Increased access to local sources of financing for renewable energy and energy efficiency: demonstrating how combined green market instruments and active financial Government support will create the basis for long-term wind energy developments; and

· CC-3: Power sector policy frameworks supportive of renewable energy and energy efficiency: to mobilize the interest of the private sector into the financing and construction of wind farms, through the creation of sufficiently interesting incentives (policy and financial).

15. The total CO2 reduction attributable to the proposed GEF initiative is 6.7 million tonnes of CO2 tonnes over 20 years. Total GEF investment, including the PDF B phase is USD 7,295,000, hence the unit abatement cost of the GEF intervention will therefore be 1.09 US$/tonne of CO2.

B. Sustainability (including financial sustainability)

16. By systematically addressing each of the barriers that currently impede the development of commercial wind power in South Africa, the proposed initiative will clear the path for a sustainable wind energy market. Project activities will strengthen the capabilities, awareness and support of key decision-makers so that a long-term implementation framework for wind energy development can be successfully designed and implemented. It will furthermore develop national level training programmes, and develop a critical mass of support for project developers, with the main focus on long-term incremental cost funding to be provided via combined green power sales and public sector support. The result will contribute to the consolidation of a coherent national programme for the promotion of commercial wind energy, with an articulated strategy backed by reliable data, a revised legal and regulatory framework, and a strengthened commercial lending environment. UNDP will provide technical, financial and administrative backstopping to the entire process. The Project will assist DBSA - the national executing agency - to absorb gradually the role of the Project Management Unit (PMU) operations and staff developed for this Project, in a way, that after 5 years, the activities of the PMU would become business-as-usual operations of DBSA.


17.  Financial sustainability is enhanced through the project through two major interventions. Firstly the design of a longer-term wind energy policy and implementation strategy with financial instruments that will assist in closing the current (and future) incremental costs of wind power generation. Secondly the setting up of a long-term, well-structured green power market with reliable instruments such as green PPA’s and Tradable Renewable Energy Certificates (TRECs). The overall market for Green Power over the next decade has the potential to grow substantially. The national market for electricity and the green power market projections are shown in Table 1. For Cape Town alone the green power market is estimated at 50.6 GWh (20 MW) with a market penetration level of 0.5%.

Table 1 : National electricity market and green power market in SA 

	
	Green Power market projections

	National electricity market in SA 


	
	GWh
	GWh

	Domestic
	173.1
	34623

	Agriculture
	0
	4175

	Mining
	0
	30947

	Manufacturing
	0
	75521

	Commercial
	91.5
	18301

	Transport
	0
	5562

	General
	44.4
	8887

	Totals
	309
	178017


C. Replicability

18. The technical potential for replication in South Africa is enormous (many thousands of MWs) as a result of a long coastline with average wind speeds of 6-7 m/s. However the replication potential mainly depends on the successful setting up of a green power market and the viability of other long-term financial instruments. The activities proposed here will also have a positive impact on renewable energy development in general in South Africa as for example a green power market will be to the benefit of all green power generation alternatives, not just wind power. Lastly, it is anticipated that replication of the experiences in South Africa will be disseminated into the SADC region, where also large (technical) potentials for wind energy exist. In Namibia for example, detailed discussions on the design and setting up of wind farms have taken place and subsequent steps for realization are being proposed.

D. D.
Stakeholder Involvement

19. Broad-based public consultations have been implemented as part of the PDF B activities during 2003 and 2004. This has been via personal interviews, advisory board meetings, Project Steering Committee meetings, dedicated meetings with the international consultancy consortium and it all culminated in a national wind energy workshop 25 March 2004 held at DBSA. Especially the national workshop has been a great success. It attracted 50 delegates including a few internationals. Amongst the delegates were representatives from almost all of the stakeholders in the South Africa wind “industry”, certainly all the stakeholders involved in the PDF B project, the PSC members, Advisory Board members, consultants, DBSA, CEF, SAWEA, wind farm developers and numerous others having some or other interest in the development process or the industry. The presentations (made available to all delegates) were of high quality and have been well received by the audience. The delegates have expressed much appreciation with numerous requests for a follow-up workshop once the full-size project has been approved.
E. Monitoring and Evaluation

20. The Project will be monitored and evaluated according to standard UNDP rules for nationally executed projects. The Project Management Unit (PMU), under direct responsibility of the Project Coordinator, will elaborate and provide key monitoring and evaluation documentation. The PMU is responsible for continuous up-dating and reporting of financial and progress information. Specifically, a quarterly review and reporting cycle will be established with the delivery of performance reports consisting of financial and progress reports, as well as proposals for updated work plans. The documentation will be subject to approval, potential adjustments and subsequent implementation in the regular meetings held between DBSA, DME and UNDP. In those meetings, any bottlenecks occurring in implementation will be addressed and resolved. One of the initial activities in the work plan will specify appropriate performance benchmarks. These benchmarks will be established prior to project implementation, in order to enable effective monitoring of project progress, and to create a sound basis for informed crucial management decisions.

21. A detailed schedule of project reviews will be developed by the PMU, in consultation with project implementation partners and representatives of the participating communities where wind farms will be developed, during the early stages of project initiation, and incorporated in the Project Inception Report. Such a schedule will include methodologies and tentative time frames for Tripartite Reviews, Steering Committee Meetings, Participatory Monitoring and Evaluation of the Project by the participating communities. The Project will be subject to UNDP/GEF Monitoring and Evaluation rules and practices, including preparation of the annual harmonized Project Implementation Review (PIR) / Annual Project Report (APR).

22. The Project Logical Framework attached summarizes the indicators of project progress and impact that are considered appropriate at the present time. It will be further detailed during project appraisal. During the first quarter of project implementation, the Project Coordinator will review these indicators with an eye toward fine-tuning them. He or she will then undertake an assessment of the baseline values for each of these indicators. These baseline values will then be considered as the points of comparison for progress being made under the Project. Where appropriate, the indicators that are meaningful on an annual basis or a shorter period of time will be re-estimated each year in preparation for the APR, TPR, and PIR cycle. In addition, the performance of the remainder of the renewable-energy market will also be monitored so that the contribution of this Project can be evaluated in its appropriate context.


23. Financial Modality and cost effectiveness


3. [image: image2]

24. The total cost of the GEF alternative is US$ 7.295 million for which the majority will be used to address the financial barrier that is hampering wind energy development in South Africa. GEF funds are also being used to assist in the removal of regulatory, institutional and capacity barriers with a specific focus on providing support to private sector actors who are committed to wind energy development and who are actively involved in early stages of wind energy developments.

25. A major milestone to be reached prior to phase 2 is mobilization of active government support of up to 45 MW of wind power development over 2007-2013. As part of the second phase an amount of US$ 47 million will be leveraged from (inter) national financial sources as combined equity and debt capital, including US$ 12 million from mixed credit schemes to invest in up to 45 MW installed wind power capacity.

26. Cash contributions for green power marketing activities in the amount of US$ 1.1 million will come from the City of Cape Town, Johannesburg, Durban and possibly others as well. In-kind contributions from private sector players and from various Government entities (DBSA, DME, DEAT, NER, CSIR, REDs, etc.) will amount to US$ 1 million over both phases.

27. The GEF contribution represents a leverage of 1 to 9 approximately. The fact that the Government of South Africa (including cities and municipalities) has pledged significant resources towards the incremental cost of the project demonstrates full ownership of the Project, commitment to support renewable/wind energy development, and to trigger a market trend for wind power generation.

4. Institutional Coordination and Support

A. Core Commitments and Linkages

28. The proposed Project is fully consistent with the UNDP’s Country Cooperation Framework with South Africa and will be part of its energy and environmental practice area. The UNDP Country Office welcomes the take off of wind-power generation as they consider it a contribution to their commitment to local and global environmental protection through GHG reductions, energy conservation, energy efficiency and renewable energy development that are identified as areas of support from UNDP.
B. CONSULTATION, COORDINATION AND COLLABORATION BETWEEN IAs, AND IAS, AND EXAS, IF APPROPRIATE

29. No specific initiatives from the World Bank or UNEP have been planned for design and/or development for on-grid wind power in South Africa. However the World Bank, through their Renewable Energy Market Transformation Programme in South Africa is actively supporting the Government of South Africa with the implementation of their Renewable Energy Policy, including its renewable energy electricity generation target of 10,000 GWh by the year 2013. Close collaboration with the here proposed initiative and the World Bank REMT programme is secured through the active involvement of DME.
C. Project Implementation ARRANGEMENT

30. This proposed full-size project will be executed through the modality of National Execution (NEX), which implies that a governmental entity is responsible for the Project’s execution. This modality assists in strengthening both the managerial and technical aspects of national capacities and favors sustainability of the programmes and projects, promoting their adoption by national institutions. As the GEF-Implementing Agency in charge of financial administration and obtaining the outputs programmed to remove the identified barriers, UNDP is responsible to the GEF Council and other development aid actors that decide to execute funds through their structures in the countries. UNDP is a member of the Project Steering Committee.
31. The Development Bank of Southern Africa (DBSA) will serve as overall Executing Agency for the UNDP/GEF full-size project. It will be responsible for the overall programme developments as well as the day-to-day implementation. The Project will establish a Project Management Unit (PMU), with a project coordinator and a combined administrator/secretary. The project coordinator will be responsible for day-to-day project operations and allocation of the financial GEF contribution according to the PMU-updated quarterly work plans and budgets approved by UNDP and DBSA, as well as for maintaining financial accounts and records. Concerning the government implementing agency, the project coordinator will also be assigned to take the responsibility of overall direction and supervision of all technical project activities and other activities within the government implementing agency, including production of technical documents, as well as overall direction and management of other project activities. Furthermore the project coordinator will convene regular meetings between the government implementing agency (DBSA) and UNDP, in order to monitor project progress and identify and resolve any bottlenecks and improve the quality of interventions. In these meetings, DBSA and UNDP review and authorize the quarterly financial and progress reports, as well as update work plans prepared by the project coordinator.
32. Project operational co-ordination and oversight will be provided by the Project Steering Committee (PSC), composed of DBSA, DME, NT, DEAT, the Project Coordinator and UNDP. The PSC will meet 4 times the first year; 3 times the second year; and twice annually for years 3 to 5 with the objective of monitoring project progress, coordinating institutional roles, and securing any information required for the project. The Chairman of the PSC will serve as the link to DBSA. During the first meeting of the PSC, the creation of a formal reporting/feedback arrangement will be proposed for the explicit provision of opportunities for a range of industry stakeholders to be involved in the project throughout the various stages of its implementation. This arrangement will have to guarantee full transparency at the national level. The PSC might decide to form an advisory board that could function as a platform to present and share ideas as well as to solicit specific inputs from its members that are envisaged to come from different sections within the wind project development community (academic, finance, consulting engineers, NGO’s and project developers/owners).

Annex A
Incremental Cost Analysis

BROAD DEVELOPMENT GOALS

A number of combined issues constitute the national development objective, i.e.: to diversify power generation in South Africa’s energy mix; to set up a wind energy industry that could generate employment and could export to the SADC region; and to promote sustainable development by making use of the nation’s renewable, natural resources (such as wind).

GLOBAL ENVIRONMENTAL OBJECTIVE

The global environment objective is to reduce greenhouse gas emissions generated by thermal power generation in the national inter-connected system. The strategic goal is to install and operate up to 50.2 MW (5.2 MW Darling wind farm and 45 MW combined wind farm development in phase 2) of wind power as part of the proposed initiative.

BASELINE

The business-as-usual scenario for meeting South Africa’s increasing electricity demand favours increased investment in thermal power plants, with (clean) coal and natural gas, and to a lesser extent increased imports of large-scale hydro power. This combined with the need for the anticipated annual 1,000 MW generation capacity over the period 2007-2016 would result in an important increase of GHG emissions from the electricity sector. On the other hand, given the existing financial, policy, regulatory, institutional, information and specific wind energy development capacity constraints as well as economic costs, it cannot be reasonably expected that South Africa would implement wind power without any short-term (donor-based) and long-term (Government-based) financial assistance.

The number of proposed wind power developments (to be spearheaded with the four presented earlier on) will not move forward due to the existence of the presented barriers, with the financial barrier being the one and foremost barrier. To remove and/or reduce this financial barrier the donor-community (including UNDP/GEF) can provide financial assistance for the short-term (3-5 years), but such would only be justified if long-term (financial) support would be made available by the South African Government. The justification for supporting wind power development can only be based on a long-term commitment from the South African Government with regard to renewable energy development, as wind energy is the only Renewable Energy Technology that makes sense after 2013.

GEF PROJECT ALTERNATIVE

As the proposed UNDP/GEF initiative seeks a clear and long-term active support from the South African Government with regard to renewable energy policy, a 2-phase approach is proposed. The first phase will be a ‘Technical Assistance-phase’ that will – among others – make available assistance to the South African Government in terms of policy making and the development of the most appropriate financial instruments for policy implementation. This creates a solid basis for the Government to take a decision on the longer-term support for renewable energy, including the policy and implementation strategies to be followed.

At the end of phase 1, a substantial commitment (in terms of policies and closure of the financial gap) will be required and only when such commitment exists, a second phase can be entered into, subject to a second GEF council approval. Milestones that have to be met in order to enter into phase 2 are:

· First green power unit from the Darling Wind Farm to be generated and delivered to the City of Cape Town, within twelve months after the UNDP/GEF programme has commenced; i.e. the signature date of the project document;

· An uptake of at least 50% of the green power generated by the Darling Wind Farm by (progressive) green power customers in the City of Cape Town distribution area. This to be averaged over the first phase 2-year period;

· Interest of distribution companies for buying (and on-selling) green power continues to exist and is expressed within their annual plans, including an allocation of company budget for green power activities; e.g. marketing;

· The demonstration of a reasonable to good wind climate in a number of sites (10-15), should be a result of the first phase, and one of the conditions to enter into the second phase;

· Project developers have commenced designing wind power projects totalling up to 45 MW;

· Government policy and support for renewable energy is long-term and confirmed through adopting the National RE Strategy with an implementation plan for the RE White Paper. This will include ambitious, long term commitments to develop wind energy in RSA.

· Financial commitments are in place to actively support up to 45 MW wind power developments over the period 2007-2013.

· A national green power premium market in the order of 309 GWh/annum (equivalent of 123 MW) has been confirmed and financing instruments other than voluntary green premiums have emerged, tested and can be deployed (i.e. ODA mixed credit schemes or Government capital investment grants).

The second phase will be a combined phase of ‘Technical Assistance and Investment’ and will focus on developing up to 45 MW of installed wind power. In addition the basis for continued wind energy development will be laid for the period after the UNDP/GEF project has come to an end.

There is one main condition that needs to be met for the UNDP/GEF to provide its support as outlined in this proposal; i.e. the Darling 5.2 MW National Demonstration Project wind farm needs to be implemented and commissioned no later than the end of 2005. It is anticipated that financial closure will be in the third quarter of 2004 and that construction will commence in the fourth quarter of 2004. Commissioning of the wind farm is anticipated before mid 2005.

The project has been divided into six components to contribute to the removal of the identified barriers within a 2-phased full-size project totaling a period of 5 year. Each component is associated with specific output(s) and a set of activities. By successfully implementing activities under these six components the project will contribute towards the achievement of the global and development objectives.

i. Public sector incremental cost funding. To assist the Government of South Africa with detailing the most appropriate financial instruments that should be made available to stimulate commercial wind energy developments.

ii. Green power funding. To assist initiatives geared towards green power marketing and setting up and implementing Tradable Renewable Energy Certificates as well as implementing a green power guarantee scheme developed under the PDF B.

iii. Long-term policy and implementation framework for wind energy. To assist the Government of South Africa with the development of a long-term policy, including implementation strategy, for wind energy development.

iv. Wind resource assessment. To assist public and private sectors entities interested, involved in wind energy development with the generation of reliable wind energy data and other necessary information for wind energy developments.

v. Commercial wind energy development. To assist private sector developers with the (pre-) feasibility – and later engineering and financing plans – of a number of wind farms up to a minimum of 45 MW installed capacity.

vi. Capacity building and institutional strengthening. To strengthen and support key government departments (e.g. national and provincial environmental departments), public agencies (e.g. financing), wind farm industry (e.g. South African Wind Energy Association) and independent private firms interested, involved in wind energy development.

SYSTEM BOUNDARY

The geographical boundary of the proposed FSP is the national territory of South Africa. Several potential geographic areas have been pre-identified where very preliminary wind measurements and back-of-the-envelop studies have ascertained a technical wind energy potential of around thousands of MW. Much more detailed data will be gathered during the FSP execution in order to complement the information generated during the PDF-B phase.

From a technological perspective, it is anticipated that up to 45 MW of installed wind power capacity will be generated over the period 2007-2009 and that the technical assistance activities of phase 1 of the proposed initiative create a solid basis for that development as well as for any future wind farm developments. The 45 MW is anticipated to be spread over 3-4 wind farms to spread the awareness, learning and practical experience benefits of the GEF supported intervention.

ADDITIONAL BENEFITS

Wind-power projects contribute to increased foreign investment; mobilize commercial bank participation in the renewable energy arena; reduce dependence on fossil fuels (coal); improve the country’s energy balance/mix; contribute to economic development activities in often remote areas and lastly they generate employment benefits. With regard to the latter, for the case of South Africa the possibilities for local assembly and partial manufacturing in combination with extending wind energy activities into the SADC region (starting with Namibia) will substantially increase these employment benefits.

COSTS

The total cost of the proposed initiative is US$ 71,610,187 and is divided over 2 phases: 

· Technical assistance phase: US$ 10,860,187 in which 5.2 MW wind power will be installed and operated;

· Combined technical assistance and investment phase: US$ 60,750,000 in which for 45 MW wind power financial closure will be sought

The total cost of the GEF alternative is US$ 7.295 million for which the majority will be used to address the financial barrier being the foremost barrier hampering wind energy development in South Africa. The remaining GEF funds are being used to assist in the removal of regulatory, institutional and capacity barriers with a specific focus on providing support to private sector actors who are committed to wind energy development and who are actively involved in early stages of wind energy developments. The GEF contribution will be US$ 2 million for the first phase and US$ 5 million for the second phase. This is in addition to US$ 295,000 that has been allocated for the PDF-B activities.

A key milestone to be reached by the end of phase 1 is establishment of the government’s commitment to wind power development through 2013. As part of the second phase an amount of US$ 47 million will be leveraged from (inter) national financial sources as combined equity and debt capital, including US$ 12 million from mixed credit schemes to invest in a minimum of 45 MW installed wind power capacity.

Cash contributions for green power marketing activities in the amount of US$ 1.1 million will come from the City of Cape Town, Johannesburg, Durban and possibly others as well. In-kind contributions from private sector players and from various Government entities (DBSA, DME, DEAT, NER, CSIR, REDs, etc.) will amount to US$ 1 million over both phases.

GLOBAL BENEFITS

The installation of 50.2 MW wind power results in an annual reduction of approximately 105,000 tons of CO2 equivalent. Thus over the lifetime of the wind farms (20 years) a total 20 x 105,000 = 2.1 million tons of CO2 will be reduced as a direct impact of the here proposed initiative. Indirect emission reductions, as a result of wind farm developments beyond 50.2 MW installed capacity that are triggered by the proposed initiative have been estimated as another 4.6 million tons of CO2. Thus the total anticipated emissions reductions are 6.7 million tons of CO2.

INCREMENTAL COST MATRIX

	COMPONENT
	BASIC REFERENCE SITUATION (B)
	ALTERNATIVE (A)
	INCREMENT (A-B)

	1. Public sector incremental cost funding
	Possible Government funding for wind energy development will only be seriously considered after 2010-2013
	US$ 8 million for the development of up to 45 MW over the period 2007-2013 are available
	US$ 8 million, probably in the form of a capital cost subsidy is available for wind power developments for up to 45 MW

	
	The current momentum created around wind energy (Darling wind farm, PDF B activities) will be lost and the basis for wind energy development at a later stage (after 2010) will be non-existing
	With active Government intervention (financial support) in combination with the proposed GEF activities, wind energy development activities will get a boost
	Carried on momentum for wind energy developments

	
	No appropriate longer-term financial instruments specific for wind energy – such as for example feed-in tariffs – will be developed in the short term
	Financial instrument specific for fostering longer-term wind energy developments will be prepared
	In addition to a short-term (capital cost) subsidy of US$ 8 million, longer-term financial mechanisms for wind energy development are in existence

	
	Baseline financing: $ 0
	$8,800,000
	$8,800,000
GEF: $500,000; and
Incremental co-financing: $8,300,000

	2. Green power funding


	Following the Cape Town example, isolated attempts with regard to setting up and implementing green power market instruments (green PPA’s, TREC’s) will be undertaken on a relatively small scale.
	Coordinated activities with regard to green power market surveys, green power marketing and setting up of a well coordinated systems for Tradable Renewable Energy Certificates (TRECs) will be undertaken as part of the proposed initiative
	An overview of the volume and geographical spread of the green power market will be available to be used for green power marketing. A TREC system will be designed and pilot tested within the 5-year project period

	
	Without proper guarantee mechanisms in place for green power sales, there will be limited interest and subsequent actions from distribution companies to enter into the first steps of green power supply to progressive electricity consumers
	A guarantee scheme specific for the Cape Town onward sales of green power from the 5.2 MW Darling wind farm will be made available and in addition a nation wide guarantee scheme will be set for other, future similar green power operations elsewhere
	Appropriate guarantees are provided to distribution companies, so they will take the lead in buying green power that will be supplied to progressive customers in their distribution areas

	
	Baseline financing: $640,000
	$5,000,000
	$4,360,000

GEF: $3,200,000; and

Incremental co-financing: $1,160,000

	3. Long-term policy and implementation framework for wind energy

	An implementation strategy for renewable energy will be prepared as part of reaching the 10,000 GWh renewable energy target by 2013, but wind energy will hardly be included in there
	Wind energy will be included in the implementation strategy with the aim to install up to 45 MW over the period 2007-2013
	A renewable energy implementation strategy that includes wind energy that will contribute up to 45 MW for the necessary annual 10,000 GWh renewable energy power generation by 2013

	
	A longer-term policy for wind energy; i.e. beyond 2013 will not be prepared
	Within the context of preparing a longer-term policy for renewable energy, wind energy will be included and highlighted as THE renewable energy technology that makes ‘commercial’ sense especially when large volumes of renewable energy have to be generated
	A policy basis for continued wind power development; i.e. after 2013 has been prepared, which in combination with the longer-term financial instruments (see component 1) is anticipated to be a strong basis for future wind energy investments

	
	Baseline financing: $200,000
 
	$770,000
	$570,000
GEF: $ 250,000; and
Increment co-financing: $ 320,000


	COMPONENT
	BASIC REFERENCE SITUATION (B)
	ALTERNATIVE (A)
	INCREMENT (A-B)

	4. Wind resource assessment

	Limited wind resource assessments will take and in case they do, they will be initiated by bilaterals donors (Spain, Germany, Denmark, Sweden) who are showing some very preliminary interest in wind energy development in South Africa
	Wind resource assessments will systematically take place and data will be anlysed, interpreted and presented in a manner accessible for the wind energy community (including policy makers and financiers)
	Publicly available wind resource information on 20-25 sites including a number of identified hot spots

	
	Wind resource data will not be publicly available, nor will a national wind resource map be produced
	Detailed wind measurements will take place for identified hot spots
	Good quality wind resource information on a small number of sites that can be used for detailed feasibility studies for the development of 3-4 wind farms totaling up to 45 MW

	
	
	The current wind resource map for South Africa will be updated making use of the information collected during above mentioned wind resource assessments
	An updated national wind resource map

	
	Baseline financing: $200,000
 
	$1,450,000
	$1,250,000

GEF: $800,000; and
Incremental co-financing: $450,000

	5. Commercial wind energy development
	It is anticipated that studies at pre-feasibility level would be undertaken, mostly supported by bilateral donors  that have shown a preliminary interest in wind energy development in South Africa (Spain, Germany, Denmark, Sweden)
	Detailed feasibility studies, followed by engineering, business and financing plans will be developed for 3-4 wind farms
	Full set of detailed, good quality information necessary to successfully apply for investment capital (equity and debt) for up to 45 MW

	
	No actual investments in wind farm development would take place
	Investments for up to 45 MW installed wind power capacity will take place
	Financial closure for 45 MW installed capacity of wind power

	
	Baseline financing: $350,000
	$55,000,000
	$54,650,000
GEF: $1,150,000; and
Incremental co-financing: $53,500,000


	COMPONENT
	BASIC REFERENCE SITUATION (B)
	ALTERNATIVE (A)
	INCREMENT (A-B)

	6. Capacity building and institutional strengthening
	Specific wind energy training and capacity building would be at very low levels and mostly in combination with the bilateral donor interests referred to under components 4 and 5
	Training programmes specific to wind energy (design, construction, grid-connection, operation and maintenance) will be designed and implemented. Also awareness and basic training on wind energy development for the financial community will be developed and implemented
	Trained local consultants and engineers that could be involved in wind energy developments of the first generation projects (and beyond).

Increased awareness and some basic knowledge on wind energy developments with the financial community

	
	SAWEA would struggle for its survival over the short and medium term in the absence of actual wind energy developments, which are the justification for its existence as well as the source of financial resources for SAWEA’s medium to longer-term operations
	SAWEA will be actively supported in terms of detailing their business plan, work plan and financing thereof for a period of 3-5 years, after which it should be financially self-sustainable
	A solid SAWEA has been set up with sound financial perspectives for the future

	
	No lessons learned will be generated that are worthwhile disseminating
	Activities of the entire programme will be closely monitored and information will be collected to a) steer the programme’s implementation and b) to provide lessons learned to a wider audience
	An increased (general) awareness and understanding on the practical and financial aspects of wind energy developments in South Africa

	
	Baseline financing: $150,000
	$1,350,000
	$1,200,000
GEF: $800,000; and
Incremental co-financing: $300,000

	Monitoring and Evaluation


	Baseline financing: $0


	$300,000


	$300,000

GEF: $200,000; and

Incremental co-financing: $100,000

	PDF B


	Baseline financing: $0


	$480,187


	$480,187

GEF: $295,000; and

Incremental co-financing: $ 185,187


	COMPONENT
	BASIC REFERENCE SITUATION (B)
	ALTERNATIVE (A)
	INCREMENT (A-B)

	Global Environmental Benefits


	CO2 emissions increase along with the increased electricity demand


	Within 5-10 years, an anticipated 100 MW (of which half as a direct result of the proposed initiative) of electricity will be supplied by wind power, and there will be corresponding reduction in GHG emissions.
	Approximately 8.3 million tons of CO2  reduced over a 25-year period as the combined direct and indirect effects of the proposed initiative

	Local Benefits


	There will be no or at best very limited development of wind-power generation in South Africa
	Within 10-15 years, South Africa will have a flourishing wind energy industry, with anticipated spin-off effects into the SADC
	Strong basis for wind energy development as a result of a combination of increased skills, knowledge and experience; policy environment; financial instruments to assist wind energy investments with jobs created; new investments into non-traditional, remote areas

	

	COSTS

	Baseline financing: $ 1,540,000


	$ 73,150,187


	$ 71,610,187

GEF: $ 7,295,000; and

Increment co-financing: $ 64,315,187




Annex B
Logical Framework Matrix

	Strategy
	Objectively Verifiable Indicators (OVI)
	Means of Verification (MoV)
	Critical Assumptions and Risks

	I.  GLOBAL and DEVELOPMENT OBJECTIVES

	Global Objective:

To reduce GHG emissions generated by thermal power in the national inter-connected system. The strategic goal is to install and operate up to 50.2 MW installed capacity by the private sector.

Development Objective:

To diversify power generation in South Africa’s energy mix by setting up a wind energy industry that could generate employment and promote sustainable development by making use of the nation’s renewable, natural resources (such as wind).
	Installation of up to 50.2 MW wind power by end of year 2013, with an annual reduction of 105,672 tons of CO2 equivalent
Wind power output and sales of at least 337,234 GWh/year at the end of year 2020

Wind power capacity to be installed reaches at least 200 MW (2013, 50.2 MW); (2020, 200 MW)
	Project M&E reports

Power Purchase Agreements

Official publications from NER, DME, DBSA, CEF, NT, DEAT

Annual reports from NER on electricity production 

Accounting books of commercial electricity agents

Monitoring and evaluation report on avoided GHG emissions with respect to baseline
	Baseline is not superseded or rendered obsolete because of renewable energy based electricity imported from e.g. neighbouring countries or in-country generation

Support from the Government of South Africa and its institutions: DME, CEF, DBSA, NER, DEAT and NT throughout the project life



	Strategy
	Objectively Verifiable Indicators (OVI)
	Means of Verification (MoV)
	Critical Assumptions and Risks

	II.  IMMEDIATE OBJECTIVES

	Immediate Objectives:

i. Public sector incremental cost funding: To assist the Government of South Africa with detailing the most appropriate financial instruments that should be made available to stimulate commercial wind energy developments.

ii. Green power funding: To assist initiatives geared towards green power marketing and setting up and implementing Tradable Renewable Energy Certificates as well as implementing a green power guarantee scheme developed under the PDF B.

iii. Long-term policy and implementation framework for wind energy: To assist the Government of South Africa with the development of a long-term policy, including implementation strategy, for wind energy development.

iv. Wind resource assessment: To assist public and private entities interested in wind energy development with the generation of reliable wind energy data and other necessary information for wind energy development.


	- Financial commitments in the amount of US$ 8 million available for wind energy investments (capital cost subsidy) by end of phase 1

- Financial instruments for long-term wind energy development (e.g. feed-in-tariff) available by end of phase 1

- At least 3 Green PPA’s have been signed by end of phase 2

- TRECs are in existence and are actively traded by end of phase 2

- Progressive electricity consumers buying 100% of green power produced by wind parks to a premium price

- Green power guarantee scheme is operational

- Implementation strategy (including allocation of funding) of the White Paper on renewables in which wind energy is appropriately integrated in place by end of phase 1

- Updated national wind resource map available by end of project

- Hot spots for wind energy development identified and publicly available by end of phase 1

- Detailed wind measurement reports available as a result of private sector led wind measurements at identified hot spots by end of project
	- Official documents from DME, NER and NT

- PMU reports, UNDP/GEF annual reports and monitoring reports

- Publications in newspapers

- Official documents from NER

- Physical evidence of TRECs

- TV, Radio, internet and printed media that are actively marketing green power

- Electricity bills and annual reports of distribution companies

- PMU reports, UNDP/GEF annual reports and monitoring reports

- White paper on renewable energy and official papers from DME

- PMU reports, UNDP/GEF annual reports and monitoring reports

- Publicly available national wind resource map and reports on hot spots

- Detailed wind measurement reports owned by private developers


	- Active and participating role of DME during the preparation of appropriate financial instruments

- There is sufficient volume of green power consumers that are willing to absorb green premiums of 17 Rcts/kWh for 45 MW wind power; i.e. 118,733 MWh/year

- Municipalities will actively market green power making use of their internal budgets

- Long-term perspective of Government in terms of renewable energy development; i.e. beyond the 2013, 10,000 GWh/year target

- Interested private sector developers that will co-invest in detailed wind measurements at identified hot spots




	Strategy
	Objectively Verifiable Indicators (OVI)
	Means of Verification (MoV)
	Critical Assumptions and Risks

	II.  IMMEDIATE OBJECTIVES

	v. Commercial wind energy development: To assist private sector developers with the (pre-) feasibility – and later engineering and financing plans – of a number of wind farms up to 45 MW installed capacity.

vi. Capacity building and institutional strengthening: To strengthen and support key government departments (e.g. national and provincial environmental departments), public agencies (e.g. financing), wind farm industry (e.g. South African Wind Energy Association) and independent private firms.


	- Loan applications for up to 45 MW wind power generation; i.e. commercial loan capital blended with mixed credit schemes approved by end of project

- Equity allocation (from CEF etc) for a minimum of 20% of the financing package in place by end of phase 2

- SAWEA is up and running by end of phase 1

- Number of training workshops organized and number of participants involved in these over 5 years

- Number of consultants and engineers that are employed for wind energy developments
	- Wind power generation licenses requested and granted for IPPs from NER by end of project

- PPAs signed with REDs or possibly direct sales to large consumers

- Business and approved financing plans leading to financial closure

- Project implementation reports

- Statutes of SAWEA, minutes of meetings, newsletters, operational website, etc.

- PMU reports, UNDP/GEF annual reports and monitoring reports


	- Identified hot spots can be turned into commercial wind power operations

- Interested private sector developers that will co-invest in project development at identified hot spots

- Interest from individuals to provide voluntary inputs for SAWEA for the initial 1-2 years

- Interest of the consulting and engineering society to divert its operations to wind power development




	Strategy
	Objectively Verifiable Indicators
	Means of verification (MoV)
	Critical Assumptions and Risks

	III. OUTPUTS

	Outputs:

1.1 Detailed financial instruments to stimulate commercial wind energy developments have been designed and accepted for implementation by the Government


	Appropriate financial instruments available for continued wind energy developments at the end of year 5 of the project


	- Official documents from DME, NER and NT

- Official publications in the official newspaper

- PMU reports, UNDP/GEF annual reports and monitoring reports

- PMU reports, including monitoring reports specific on the guarantee scheme

- Documentation from the NER

- Electricity bills and annual reports from power utilities

- Consumer surveys as part of monitoring the marketing campaigns

- Physical evidence of TREC’s (certificates)

- Reports from the TREC-administrative body (NER?)


	- Active and participating role of DME during the preparation of appropriate financial instruments

- Financial institutions interested to host this relatively small 

guarantee scheme

- There is sufficient volume of green power consumers that are willing to absorb green premiums of 17 Rcts/kWh for 45 MW wind power; i.e. 118,733 MWh/year

- Municipalities will actively market green power making use of their internal budgets



	1.2 US$ 8 million have been sourced to support up to 45 MW wind power developments
	US$ 8 million are available at the start of year 3 of the project


	
	

	2.1 Green power guarantee scheme designed under the PDF B has been fine-tuned and is under implementation in the City of Cape Town
	- A guarantee scheme, including funding up to US$ 560,000 for 5 years, has been set up with a financial institution and is earmarked for guaranteeing green power sales from the Darling 5.2 MW wind farm. This has been accomplished within the first six months after the project commenced

- Green PPA’s have been signed by end of the project

- Progressive electricity consumers buying green power to a premium price


	
	

	2.2 Green power marketing activities for selected urban centres are designed and actively supported by UNDP/GEF
2.3 A system for Tradable Renewable Energy Certificates (TREC) has been designed, set-up and is under implementation

	- Marketing campaigns via radio, TV, internet and the printed media

- Informed electricity customers on green power and the possibilities for signing up for green power contracts

- TRECs are in existence and are actively traded after 2 years of project implementation


	
	


	III. OUTPUTS

	Outputs:

3.1 A long-term policy for wind energy, including an implementation strategy and policy (financial) instruments has been designed and accepted by the Government for inclusion into their overall renewable energy policy and implementation strategy

	Implementation strategy (including allocation of funding) of the White Paper on renewables in which wind energy is appropriately integrated exists before the end of the second year of the project


	- White paper on renewable energy and official papers from DME

- PMU reports, UNDP/GEF annual reports and monitoring reports

- Publicly available national wind resource data in the form of a map and reports on hot spots

- Detailed wind measurement reports owned by private developers, so access to that information will be limited

- Pre-feasibility report (if accessible)

- Wind power generation licenses requested from NER

- PPA signed with REDs or possibly direct sales to large consumers

- Feasibility reports, engineering and business plans and financial plans (if accessible)
	- Long-term perspective of Government in terms of renewable energy development; i.e. beyond the 2013, 10,000 GWh/year target

- Interested private sector developers that will co-invest in detailed wind measurements at identified hot spots

- Interested private sector developers that will co-invest in project development at identified hot spots

- Identified hot spots can be turned into commercial wind power operations



	4.1 Wind measurements and monitoring at 20-25 sites has been undertaken and an update wind energy potential estimate and an updated wind map have been produced
4.2 A maximum of six private developers have been assisted with their wind measurements for sites identified for commercial wind farm developments with up to 45 MW installed capacity
5.1 Private developers have been assisted at a pre-feasibility level with project development activities for wind power development up to 45 MW
5.2 Private developers have been assisted with the preparation of detailed engineering and financing plans for wind power projects up to 45 MW

	An updated wind resource map has been produced before the end of year 5 of the project, with useful intermediate results indicating 8-12 wind energy development hot spots at the end of year 2 of the project

Detailed wind measurement reports available as a result of private sector led wind measurements at identified hot spots latest by the end of year 2 of the project

Pre-feasibility reports have been prepared for up to 6 wind farms latest by the end of year 2 of the project

Detailed feasibility studies, engineering, business and financing plans have been prepared for 3-4 wind farms latest by the end of year 3 of the project


	
	


	Strategy
	Objectively Verifiable Indicators
	Means of verification (MoV)
	Critical Assumptions and Risks

	III. OUTPUTS

	Outputs:

5.3 Availability and accessibility of investment capital for renewable energy (wind power) projects has increased with the local financial community
	Number of training and presentation events to the international investors and lending institutions by year 5

	- PMU reports
	- Cooperation and commitment from all participating institutions

- Identified hot spots can be turned into commercial wind power operations

- Interest of the consulting and engineering society to divert its operations to wind power development

- Interest from individuals to provide voluntary inputs for SAWEA for the initial 1-2 years



	5.4 Investments in up to 45 MW installed wind power capacity are being made by private developers

	Loan applications for up to 45 MW wind power generation; i.e. commercial loan capital blended with mixed credit schemes

Equity allocation (from CEF etc) for a minimum of 20% of the financing package


	- Business and approved financing plans leading to financial closure


	

	6.1 The technical capacity of the main actors involved in wind power generation has been strengthened

6.2 A grid impact study has been carried out
6.3 The South African institutional capacity of the key institutions involved in renewable energy (power) development has increased

6.4 The South African Wind Energy Association (SAWEA) has been strengthened and institutionalized

6.5 Lessons learned from experiences in South Africa have been distilled and disseminated to a larger audience


	- Number of participants that have successfully followed training programmes in 5 years

- Number of consultants and engineers that are employed for wind energy developments after 5 years

- Number of people trained from key (public) institutions capacitated in wind energy development in 5 years

- SAWEA up and running by end of phase 2

- Number of knowledge sharing workshops that will be organized and the number of participants at these workshops


	- PMU reports

- PMU reports

- Statutes of SAWEA, minutes of meetings, newsletters, operational website, etc.

- PMU reports, monitoring reports and mid term and final evaluations
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Response to Project Reviews

a) Convention Secretariat comments and IA/EXA response

a1)
Convention Secretariat comments

a2)
UNDP response

b) STAP expert review and IA/EXA response

b1)
STAP expert review

Review of the Full-Size Project Brief

South Africa Wind Energy Programme (SAWEP)

Herman Snel

July 2 2004

1. Introduction and framework

The present document contains the review of the UNDP/GEF project proposal entitled ‘South Africa Wind Energy Programme (SAWEP). The proposed project aims at initiating the implementation of grid connected wind energy electricity generation in South Africa through a number of actions designed to eliminate identified barriers. The most important barrier mentioned is the extremely low present cost of energy for the South African generation capacity based on coal fired plants. Special financial and policy support is therefore essential to reach the goal. However, other important barriers exist and must be removed, before substantial implementation of wind energy can become reality. One of the most visible deliverables of the project will be an installed wind electricity generating capacity of approximately 50 MW. 

The total proposed project duration is of 5 years, divided into two phases. Phase 1 is to lay the groundwork for the real implementation, but includes the construction of a 5.2 MW wind farm, the design of which seems to be already very advanced. The remaining 45 MW of installed power is to be realised in the second phase.

The project description to be reviewed was received in the form of three documents [1,2,3] in electronic form, together constituting the complete Project Brief. The main document [1] and [3] is clearly written and organised in 7 chapters and a number of annexes. Paragraphs are consecutively numbered and the present review will make reference to this numbering. Numbers in round brackets refer to paragraph numbers, while numbers in square brackets point to references at the end of this review. The executive summary [3] also consists of numbered paragraphs. Reference to these will be by the paragraph number preceded by es: (esxx)

The project proposal is based on results of a PDF-B activity, executed in 2003-2004. Although much of the proposal will reflect these results, it would be helpful for the reader to include a summary of the main findings of that preliminary activity in an annex to the proposal. The reviewer did receive the PDF-B proposals documents

The project is divided into six components (see Chapter A), which are listed here for further reference:

1. Public Sector incremental cost financing

2. Green Power funding

3. Long-term policy and implementation framework for wind energy

4. Wind resource assessment

5. Commercial wind energy development

6. Capacity building and institutional strengthening

2. Scientific and Technical Soundness of the Project

Generally the project the project is scientifically and technically sound, but a number of suggestions for improvements are possible. These will be discussed by paragraph of the project document. Specific suggestions can be found ordered alphabetically: a), b), etc.

Chapter B of the project document: ‘Project Description’, sketches the present electrical energy situation and policies of South Africa and the way in which wind energy could fit into it. It also proposes alternatives to the present policies. These  form the core of the project proposal. The description is clear and concise. Nevertheless, it could benefit from the removal of a few inconsistencies and the addition of some clarifying observations.

a)

Two Governmental White Papers on Energy Policy are referred to: the first of December 1998 (2) on general policy and the second of November 2003 (3), very recent, on Renewable Energy specifically. This second White Paper proposes 10,000 GWh of renewable energy production by the year 2013, of which 23% in solar thermal water heating (3), the remaining part is direct electricity production. 

The relation of this value to the total energy consumption should be stated to obtain a feeling for the importance of this proposal. From other paragraphs a relation between this number and the 2001 consumption level can be inferred, but it would be much better to relate the number to the expected 2013 consumption level. An estimate will be done in the following lines.

Paragraph (18) states that the technical potential of renewable energy in SA is estimated at 87,000 GWh, equivalent to 49% of the 2001 consumption level, which then should be approximately 177,000 GWh. The amount of 10,000 GWh represents a 5.6% of the 2001 consumption. Furthermore, from figure 1, an expected increase of peak consumption of 3%/year can be deduced. If this increase holds true for the total consumption also, then the 2013 consumption level is 1,0312 = 1.43 times higher than the 2001 level, or approximately 250,000 GWh. This would signify a renewable energy contribution to electricity consumption of approximately 4% in 2013. This could be consistent with the 4% of installed power in RET, mentioned in (22), apart from capacity factor issues. The total grid capacity factor is estimated at 60%, as can also be inferred from (18)

Tables 1 (18) and 2 (22) showing the technical potential of different Renewable Energy Technologies (RET) and their contribution to the 10,000 GWh goal respectively, are very interesting but could be analysed somewhat more. 

b)

In the first place, table 1 shows a very high wind energy potential of 64,000 GWh. At a capacity factor of 25% this would signify an installed wind capacity of 30 GW, at a capacity factor of 30% the necessary installed capacity would be of 25 GW. It would signify almost a doubling of the present generating capacity (36 MW). Notice that the present installed wind power in Germany (the highest in the world) is of 15 GW, in a total of 120 GW electrical capacity. 

It would be interesting to know what is the basis of the estimated potential for South Africa. Oftentimes such potential estimates are based on rough wind climate estimates and do not take into account the usability of terrain, ground cover, accessibility, proximity to the grid, etc. Possibly the estimate is based on the Wind Atlas alluded to in (68). It can be inferred from that same paragraph that this atlas is partly (or entirely) based on measurements at existing weather stations. Usually weather stations are not situated in sites with the best wind potential, e.g. airports are preferably located at sites with low wind speeds. It is strongly suggested that one of the project outputs explicitly be an updated wind energy potential estimate in South Africa, including factors that measure the usability of land, and other factors mentioned above. Best possible way is to link estimated wind energy production cost to regions. This should among others based on the wind speed measurements proposed for both phases, but also on factors as accessibility, distance from the grid etc. It cannot be stressed enough that this information is essential for developers, but also for policy makers. 

c) 

Secondly, in table 2 the wind energy financial cost is estimated at 0.38 ZAR/kWh. At an exchange rate of 6.6 ZAR to the US $ this translates to 0.058$/kWh. This is indeed relatively low, as suggested in the document (48), but not unattainable for IEC wind class 1 sites! However the (exploitable) existence of IEC wind class 1 sites is apparently doubted in the document, see (68) and (48). Together with the observation b) one can conclude that the demonstration of a reasonable to good wind climate in a number of sites, should be a result of the first phase, and one of the conditions to enter into the second phase. For definition of what is a reasonable to good wind climate, one can make use of the definitions usually employed by NREL, i.e. an power density above 300 W/m2 is ‘good’, above 400 W/m2 is ‘excellent’, see e.g. [4]. For a Weibull shape factor of 2, this corresponds to annual average wind speeds of 6.4 and 7.0 m/s respectively. Alternatively, the IEC wind classes [5] can be used with class 3 as ‘good’ and classes 2, 1 or above as ‘excellent’, corresponding to 6.0 m/s and 7.5 m/s (at hub height) respectively. It is pointed out that a considerable part of Germany’s wind power is installed at IEC class 3 sites, and that special turbines have been developed for such sites, with a specific power of approximately 350 W/m2.

d). 

Thirdly, as pointed out in (34) a.o., the employment of  RETs as proposed for the 10,000 GWh in table 2, exhausts the potential for Bagasse, Landfill Gass and low cost hydro, indicated in table 1, while using near to nothing of the identified wind energy potential (1‰). Hence if there is a commitment for increased renewable energy employment beyond the 10,000 GWh goal, wind must be the technology of choice. However, in that light the stated goal (in annex 1) of 200 MW of installed wind power by 2020 is very low, it would merely add some 350 GWh annually to the 10,000 GWh planned. Also, it would not be sufficient at a mere 20 MW/year, to develop a mature wind energy industry in South Africa. It seems to this reviewer that something like a hope for commitment for at least 10 times this goal (hence 2000 MW) is needed to make the present project worthwhile.

e)

In (33) it is stated that for lower wind speed sites, 45 MW of installed capacity will be needed to generate the 63 GWh of annual energy. However this would signify a capacity factor of about 16%. This should be considered as too low for economic feasibility. In other parts of the document, a likely capacity factor of 27% is used for this installed capacity. This is a much more probable number for IEC wind class 2 sites. This should be made consistent in the document. In fact the real reason to propose the 45 MW is that it might be sufficient to create a basis for local assembly or even manufacturing, also mentioned in (33). This reason should not be confused with the need to generate 63 GWh! In fact at 27% capacity factor, the 45 MW installed power would generate 106 GWh annually. The 27% capacity factor is also used in Annex 3: Baseline and Emission calculation.

f)

To develop wind energy at that scale, in competition with the extremely low present energy cost of 0.1 ZAR/kWh for coal fired plants (see (27)), needs a firm political commitment. Such commitment should start to become apparent with the national co-financing of the present proposed project. At the same time the present cost of production is so extremely low (equivalent of 0.015 US $/kWh) that it is not likely to prevail. The estimation of a LRMC of 0.25 ZAR/kWh (financial cost) seems much more reasonable. The fear expressed in (27) that actual costs will remain below this level for some time to come may be correct (that is the difference between present and long run, I assume). However an official commitment may be reflected in the willingness to pay (at least) the LRMC for present day wind energy projects. Something to this effect seems to be the case in the PPA between the Darling Developers and the City of Cape Town (35).

g)

Regarding wind energy economic cost, it is not clear from the description if the benefits of the fact that employment related to wind energy production is more than twice the employment related to thermal production (table 2) are accounted for. Moreover, it is not clear how these employment numbers came about, if they account for installation, operation and maintenance activities, or also for manufacturing and assembly. Perhaps the document could give more clarity to this respect. All accounted for, a valuable contribution of the present project could be the reassessment of this impact for the South African case. Note especially the strong wind industry that has developed in Spain, Germany and Denmark, creating a quite substantial employment opportunity. 

h)

At several locations, e.g. (es3), the document describes the installation and grid connection of the Darling 5.2 MW wind farm by the end of 2005 (or in other places as no later than 6 months after the project start-up), as a firm condition to enter into phase 2 of the project. However, the first phase has a duration of 2 years. Does this mean that the project will be stopped during phase 1 (6 months into the project) if the Darling wind farm is not on line by then? For this reviewer it is also hard to check the degree of realism of this condition. Are turbines selected and ordered? Is a possible turbine selection endangered by recent combinations in the wind industry, i.e. Vestas- NEGMicon, which may discontinue a line of turbines? What is the lead-time on turbine delivery? Have soil studies been completed, and micro-siting? Without an answer to these questions it is not possible to establish whether this condition is realistic or too strong.

i)

In the estimation of total CO2 emission reduction, the document states 25 years as the lifetime of a wind farm (see chapter A, chapter B (89), annex 2) or even ‘anticipated minimum lifetime of a wind farm’ in annex 3. It should be observed that the industrial standard still stands at 20 years of technical lifetime. The vast majority of turbines are still designed for a 20 years fatigue lifetime and related extreme loads. In offshore employment there may be a move towards the 25 years, but it is not current practice for onshore turbines.

j)

The proposed 45 MW of wind power should be installed during the project lifetime, i.e in 2009 or at the latest 2010. However, some paragraphs, i.e. (94) refer to the period 2005 to 2013. This is evidently related to the Government’s goal regarding the 10,000 GWh of RE production by 2013. However, stopping wind power deployment in the period 2010 to 2013 would remove the momentum from the development. It would be detrimental to the idea of creating a wind energy industry in South Africa, and hence to the survivability of the proposed SAWEA.

k)

The development over the years of incremental costs for wind energy is estimated in (93), see also figure 3. There is no reference to the source of these estimates, or the logic behind it. Hence it cannot be reviewed. In general this reviewer would like to see more background references and/or explanations where statements of this kind are made. A generally accepted reference regarding market and cost development is the yearly BTM report [6]. For wind farm development costs, a useful reference is [7]

l)

The estimation of incremental cost is based on a wind farm total installation cost of US$ 1,200 per kW installed capacity. This is an acceptable value. In fact in [7] this is shown to be the upper limit for wind farms of the 40 to 50 MW range. It would not be prudent to go below this number, for a country that still has to create experience in this branch.

Minor inconsistencies to be removed and suggestions for corrections:

· In the title or description of Figure 1 (16) it should be observed that ‘Megawatt installed’ shows actually installed generating units and (apparently) their phasing out over the years, without taking into account newly installed capacity over the years.

· In figure 2, (21) the second vertical line should be moved to the left, to the intersection of social cost lines. It could also be noted that the dynamic cost of RETS show a large horizontal part at approximately 0.38 ZAR/kWh, which is probably the wind contribution.

· In (22) table 2 the targeted contribution of bagasse to the 10,000 GWh goal is of 5,952 GWh, slightly higher than the estimated total potential of 5,848 GWh of table 1.

· In (22) the 63 GWh of wind energy production is ascribed to 20-25 MW of installed wind power at a 35-40% capacity factor. In (32) the same amount is related to 15-20 MW of installed power, for the same capacity factor. This should be made consistent. Simple calculations give the following result.

	Energy production in GWh for combinations of installed power and CF
	Capacity factor CF

	
	0.35
	0.40

	Installed power

(MW)
	15
	46.0
	52.6

	
	20
	61.3
	70.1

	
	25
	76.7
	87.6


The estimated amount of 20 MW in (33) is the most correct one. Hence a suggestion for ‘approximately 20 MW’ in both places.

· In 33, detail ‘wind class 1’ as ‘IEC wind class 1’, in order to avoid confusion with the Danish DS 472 classes (IEC = International Electrotechnical commission, DS = Danish Standard).

· In (37) change 660 kV into 660 kW for the Vestas V47. Also, change blade length into rotor diameter, the usual manner of unambiguously stating the turbine size: For the V47: 47 m diameter, for the V66: 66 m and for the J48: 48 m. (Rotor radius and blade length are not exactly the same, the difference being the hub radius)

· In Output 6.1 Activities –Phase 1 (97), page 35: change Panamanian Grid to South African Grid

· The numbering after (97) goes back to (95) on page 37

· In (96) (page 25) specify the 3 cents per kWh as  ZAR?.

Executive Summary:

· Paragraph (es2) 5 lines from below: ‘to be produced mainly from biomass, wind, solar and small-scale hydro and non-electric technologies such as solar water heating and bio-fuels and a small contribution anticipated from wind power.’ It is suggested to leave out ‘wind’ at the first occurrence.

3. Benefits, relations to goals of GEF and regional context and replicability.

The most direct environmental benefit of the project is the reduction of CO2 emissions through energy generated by the wind power installed during the project. Although this will be a very small amount (approximately 100 GWh from the 10,000GWh Renewable Energy already targeted by the SA Government,), the final result of the project should result in many times this amount, if the project succeeds in removing the financial barriers. In that case the plan for further wind energy employment should be much more ambitious than the 200 MW mentioned in annex 1 of [1], see also d) above. A commitment from the national authorities for such a goal may be based both on environmental benefits and on economic benefits, especially the employment aspects. Obviously part of the first phase will be to create awareness concerning this characteristic of wind energy. At the same time, a sizeable market, much beyond the 200 MW in 2020 goal, is a prerequisite for this to come true.

Viewed this way, the goals of the GEF can be very well served by the project, to introduce a clean energy technology in South Africa with a large potential, and to start a wind energy industry with regional employment benefits. The experience of Spain is a very good example of these two sided benefits.

Replicability will to a large extent depend on the South African wind resource. A high priority should be given to component 4 of the project: Wind resource assessment. The wind resource is the main determining factor in the final energy cost. Where the project brief speaks of measurement campaigns of a minimum period of 12 months, it should be realized that this is indeed a minimum, to include variability due to the seasons. However, having the measuring equipment in place, the additional cost of prolonging the measurements is not very high, while its added value is very large.

4. Sustainability of the program

As stated very clearly in the project brief and in the executive summary, the main threat to the sustainability of the project and consequential activities is the financial cost of wind energy compared to the present generating cost. Components 1 and 2 are crucial for the short-term sustainability, while all other components (3 to 6) are essential for the longer term.

One observation should be made concerning the first component, i.e incremental cost financing. In a number of paragraphs, capital investment subsidies are mentioned or suggested. This is for instance the case in the initial part of the extended paragraph 97, figure 4a and 4b. While these may be essential for the start up of the wind energy activities, one should be warned that for the medium to long term, capital investment subsidies are not the way to a healthy wind energy industry. The only way to optimize energy production is to pay for the energy produced, and not for the machines that are to produce it. 

Another item that is important for the sustainability is a clear understanding of the grid operator of the impact of wind energy on the grid, and of the different technologies available today to even support the grid (reactive power management through thyristor based back to back converters). This reviewer suggests to make grid impact studies a part of the project, possibly in component 6.

For the rest, in this reviewers opinion, paragraph 97 detailing components, activities and deliverables (outcomes) together with Chapter D, describes a feasible way to success in making wind energy sustainable.  One important item that is mentioned and should be worked out is an emphasis on economic costs instead of financial costs, and the internalizing of external cost of coal fired thermal generation.

5.
Linkages to other focal areas, programs and plans in the region

As far as wind energy in surrounding countries is concerned the project brief mentions one more possible project in Southern Africa. This reviewer lacks knowledge of the area to be able to judge if more projects could be envisaged. What is important is that component 2, while necessary for wind energy, will create an enabling environment for all sustainable energies. In the execution of this component, this linkage should be always present.

6.
Degree of involvement of stakeholders in the project

It is promising to see that ESKOM is already experimenting with a number of wind turbines, representing a number of different technology choices: ‘optislip’ and ‘optispeed’ for the Vestas machines and variable speed stall control for the Jeumont machine. If so desired by ESCOM, technical assistance in the evaluation of the three machines and their grid impact, could very well be part of the project, under component 6. The generating capacity of these machines is not accounted for in the project although with 3.2 MW they represent a capacity not much smaller than Darling 1.

Also encouraging is the description of the enthusiasm of potential wind energy developers, see (40). It must be stressed that enthusiasm together with a lack of knowledge may backfire in the long run. Although this reviewer has no way of assessing the level of knowledge of the potential developers, it is strongly suggested to include them in the component 6.

What is worrisome is the large number of stakeholders in the form of provincial and more local authorities (see paragraphs (5) and (6) of [1]) that are crucial in decisions on energy supply. Also for these stakeholders, a capacity building process should be created, pointing out a.o. the environmental benefits of clean energy, its realistic potential and its employment opportunities.

7.
Capacity building aspects

As will have become evident from some previous observations, it is this reviewer’s belief that capacity building, information exchange and training activities are an absolutely necessary condition for the success of the project. This component 6 is described in paragraph (97), pages 35 to 37. The document dedicated less space to this component than to others.

It is suggested here to include the aspects that were mentioned in previous paragraphs:

· Grid impact study.

· Capacity building for developers (this is mentioned in output 6.1, but should include more aspects, see below).

· Apart from the institutional capacity building described in output 6.2, awareness building for regional and local authorities, see section 6 above of the review.

Additionally this reviewer suggests: 

· In depth training of developers in wind resource assessment. Too often projects enter into difficulties because of an optimistic estimate of this resource at the site. This should be part of the component 4, i.e. the resource assessment should be done in collaboration between experts and trainees from developers.

· In depth training in the different available technologies, their impact on the grid, criteria for selection etc.

Finally, if South Africa would follow the road of Spain, (which perhaps is an optimistic view of this reviewer) in depth technical training at colleges and universities will become a necessary condition. This project should start opening the way for it, see also output 6.1.

In view of the above remarks, the project designers may wish to consider if the allotted budget for this component is sufficient.

8.
Conclusions
In general, the proposed project is seen as a feasible way of initiating wind energy production in South Africa. The reviewer agrees with the project proposal that a firm commitment from national and local authorities is a sine qua non for the success of the project. The steps designed to create a basis for support are clearly described. The reviewer suggest to take a more ambitious stand on the wind energy contribution to the nation’s electricity in the long run than the 200 MW in 2020 suggested in the brief. This observation and all other ones in this review are meant to strengthen the proposal and the project.
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Review of the Full-Size Project Brief

South Africa Wind Energy Programme (SAWEP)

Herman Snel

July 2 2004

1. Introduction and framework

The present document contains the review of the UNDP/GEF project proposal entitled ‘South Africa Wind Energy Programme (SAWEP). The proposed project aims at initiating the implementation of grid connected wind energy electricity generation in South Africa through a number of actions designed to eliminate identified barriers. The most important barrier mentioned is the extremely low present cost of energy for the South African generation capacity based on coal fired plants. Special financial and policy support is therefore essential to reach the goal. However, other important barriers exist and must be removed, before substantial implementation of wind energy can become reality. One of the most visible deliverables of the project will be an installed wind electricity generating capacity of approximately 50 MW. 

The total proposed project duration is of 5 years, divided into two phases. Phase 1 is to lay the groundwork for the real implementation, but includes the construction of a 5.2 MW wind farm, the design of which seems to be already very advanced. The remaining 45 MW of installed power is to be realised in the second phase.

The project description to be reviewed was received in the form of three documents [1,2,3] in electronic form, together constituting the complete Project Brief. The main document [1] and [3] is clearly written and organised in 7 chapters and a number of annexes. Paragraphs are consecutively numbered and the present review will make reference to this numbering. Numbers in round brackets refer to paragraph numbers, while numbers in square brackets point to references at the end of this review. The executive summary [3] also consists of numbered paragraphs. Reference to these will be by the paragraph number preceded by es: (esxx)

The project proposal is based on results of a PDF-B activity, executed in 2003-2004. Although much of the proposal will reflect these results, it would be helpful for the reader to include a summary of the main findings of that preliminary activity in an annex to the proposal. The reviewer did receive the PDF-B proposals documents

The reviewer is correct in stating that the Project Brief is based on the results achieved through a number of activities undertaken as part of the PDF-B in 2003-2004. A series of reports is available in which the outcomes of the PDF-B activities are presented. Instead of summarising these reports and adding these summaries to the Project Brief, the full final reports can be provided to the interested reader upon request. The reports prepared during the PDF-B are listed in Annex 5 and are available upon request (please contact the Department of Minerals and Energy – Mr. Andre Otto – andre.otto@dme.gov.za):

· Financial model to calculate wind energy costs, benefits and subsequent investment requirements – author: Hugh Ashby;

· Green power market survey for the City of Johannesburg – author: MSSA;

· Green power market surveys for the City of Cape Town – authors: MSSA and Anders Nielsen;

· Detailed proposal for wind resource assessments –author: CSIR;

· Economic and financial calculations and modelling for renewable energy strategy formulation (‘renewable energy supply curve’) – authors: Conningarth Economists;

· Green funding mechanisms – author: AGAMA Energy;

· Assessment of financial barriers and barrier removal activities – author: Sven Kreher;

· A practical barrier assessment and barrier removal activities for wind power development in South Africa – author: NuPlanet; and

· Financing of wind farms in South Africa – author: Wolfgang Mostert Associates.

The project is divided into six components (see Chapter A), which are listed here for further reference:

1. Public Sector incremental cost financing

2. Green Power funding

3.
Long-term policy and implementation framework for wind energy

4. Wind resource assessment

5. Commercial wind energy development

6. Capacity building and institutional strengthening

2. Scientific and Technical Soundness of the Project

Generally the project the project is scientifically and technically sound, but a number of suggestions for improvements are possible. These will be discussed by paragraph of the project document. Specific suggestions can be found ordered alphabetically: a), b), etc.

Chapter B of the project document: ‘Project Description’, sketches the present electrical energy situation and policies of South Africa and the way in which wind energy could fit into it. It also proposes alternatives to the present policies. These  form the core of the project proposal. The description is clear and concise. Nevertheless, it could benefit from the removal of a few inconsistencies and the addition of some clarifying observations.

a)
Two Governmental White Papers on Energy Policy are referred to: the first of December 1998 (2) on general policy and the second of November 2003 (3), very recent, on Renewable Energy specifically. This second White Paper proposes 10,000 GWh of renewable energy production by the year 2013, of which 23% in solar thermal water heating (3), the remaining part is direct electricity production. 

The relation of this value to the total energy consumption should be stated to obtain a feeling for the importance of this proposal. From other paragraphs a relation between this number and the 2001 consumption level can be inferred, but it would be much better to relate the number to the expected 2013 consumption level. An estimate will be done in the following lines.

Paragraph (18) states that the technical potential of renewable energy in SA is estimated at 87,000 GWh, equivalent to 49% of the 2001 consumption level, which then should be approximately 177,000 GWh. The amount of 10,000 GWh represents a 5.6% of the 2001 consumption. Furthermore, from figure 1, an expected increase of peak consumption of 3%/year can be deduced. If this increase holds true for the total consumption also, then the 2013 consumption level is 1,0312 = 1.43 times higher than the 2001 level, or approximately 250,000 GWh. This would signify a renewable energy contribution to electricity consumption of approximately 4% in 2013. This could be consistent with the 4% of installed power in RET, mentioned in (22), apart from capacity factor issues. The total grid capacity factor is estimated at 60%, as can also be inferred from (18)

The reviewer is correct in stating that it would improve the understanding of the importance of renewable energy production levels if it were to be linked to overall electricity consumption levels in 2013. His calculation provided above results in the 4% level which is also being used by the Department of Minerals and Energy in their official publications. Paragraph 3 of the Project Brief has been updated stating this 4% level.

Tables 1 (18) and 2 (22) showing the technical potential of different Renewable Energy Technologies (RET) and their contribution to the 10,000 GWh goal respectively, are very interesting but could be analysed somewhat more. 

b)
In the first place, table 1 shows a very high wind energy potential of 64,000 GWh. At a capacity factor of 25% this would signify an installed wind capacity of 30 GW, at a capacity factor of 30% the necessary installed capacity would be of 25 GW. It would signify almost a doubling of the present generating capacity (36 MW). Notice that the present installed wind power in Germany (the highest in the world) is of 15 GW, in a total of 120 GW electrical capacity. 

It would be interesting to know what is the basis of the estimated potential for South Africa. Oftentimes such potential estimates are based on rough wind climate estimates and do not take into account the usability of terrain, ground cover, accessibility, proximity to the grid, etc. Possibly the estimate is based on the Wind Atlas alluded to in (68). It can be inferred from that same paragraph that this atlas is partly (or entirely) based on measurements at existing weather stations. Usually weather stations are not situated in sites with the best wind potential, e.g. airports are preferably located at sites with low wind speeds. It is strongly suggested that one of the project outputs explicitly be an updated wind energy potential estimate in South Africa, including factors that measure the usability of land, and other factors mentioned above. Best possible way is to link estimated wind energy production cost to regions. This should among others based on the wind speed measurements proposed for both phases, but also on factors as accessibility, distance from the grid etc. It cannot be stressed enough that this information is essential for developers, but also for policy makers. 

The reviewer is correct in stating that the wind energy potential estimates included in the Project Brief are very high, which is certainly partially a result of inaccurate information gathered from weather data collected from airports. Also no corrections have been made for accessibility and usability of terrain, the proximity to load centres and/or grid-connection, etc. The suggestion made by the reviewer to include as one of the project outputs an updated wind energy potential is fully appreciated. This has been included as one of the outputs of component 4 in the Project Brief.

Please note however that reference made to Germany (and Spain) is in terms of technical potential difficult to justify given the much larger coastal areas of South Africa, where wind regimes are anticipated to be in the same range as Germany.

c) 
Secondly, in table 2 the wind energy financial cost is estimated at 0.38 ZAR/kWh. At an exchange rate of 6.6 ZAR to the US $ this translates to 0.058$/kWh. This is indeed relatively low, as suggested in the document (48), but not unattainable for IEC wind class 1 sites! However the (exploitable) existence of IEC wind class 1 sites is apparently doubted in the document, see (68) and (48). Together with the observation b) one can conclude that the demonstration of a reasonable to good wind climate in a number of sites, should be a result of the first phase, and one of the conditions to enter into the second phase. For definition of what is a reasonable to good wind climate, one can make use of the definitions usually employed by NREL, i.e. an power density above 300 W/m2 is ‘good’, above 400 W/m2 is ‘excellent’, see e.g. [4]. For a Weibull shape factor of 2, this corresponds to annual average wind speeds of 6.4 and 7.0 m/s respectively. Alternatively, the IEC wind classes [5] can be used with class 3 as ‘good’ and classes 2, 1 or above as ‘excellent’, corresponding to 6.0 m/s and 7.5 m/s (at hub height) respectively. It is pointed out that a considerable part of Germany’s wind power is installed at IEC class 3 sites, and that special turbines have been developed for such sites, with a specific power of approximately 350 W/m2.

The suggestion made by the reviewer to make the availability of reasonable to good wind climates in a number of sites a condition to enter into phase 2 has been added to paragraph 86 where the milestones have been presented that will have to be met in order to enter phase 2 of the programme. For clarity the reviewer’s definition of good wind climates has been included as a footnote in that same paragraph to avoid confusion.

d)
Thirdly, as pointed out in (34) a.o., the employment of  RETs as proposed for the 10,000 GWh in table 2, exhausts the potential for Bagasse, Landfill Gass and low cost hydro, indicated in table 1, while using near to nothing of the identified wind energy potential (1‰). Hence if there is a commitment for increased renewable energy employment beyond the 10,000 GWh goal, wind must be the technology of choice. However, in that light the stated goal (in annex 1) of 200 MW of installed wind power by 2020 is very low, it would merely add some 350 GWh annually to the 10,000 GWh planned. Also, it would not be sufficient at a mere 20 MW/year, to develop a mature wind energy industry in South Africa. It seems to this reviewer that something like a hope for commitment for at least 10 times this goal (hence 2000 MW) is needed to make the present project worthwhile.

The point made by the STAP reviewer is noted and considered valid. However, at the current status of renewable energy development in general in South Africa – and wind energy in specific – it would be unrealistic to already at this stage commit to a target of 2000 MW installed wind power capacity by the year 2020. South Africa’s focus is to firstly successfully implement its renewable energy target of 10,000 GWh by the year 2013. Given the fact that this is the first major step in South Africa as renewable energy development is concerned (leaving aside the Government and donor-supported demonstration and pilot projects of the nineties and early 2000), it would be necessary to show positive results in terms of (rural) economic development, employment and environmental improvements prior to planning for longer term and more ambitious renewable energy developments. This will then provide the much needed public (and financial) support for continuation of (expensive) renewable energy developments, including wind energy. Therefore, the Project Brief focuses on successful application of a first small wind farm (Darling, 5.2 MW) followed by an almost tenfold expansion of that (45 MW) within a relatively short time frame of a 5-year project. This should then provide the basis for further developments, which have been conservatively estimated at a total installed capacity of at least 200 MW by the year 2020. However, the technical potential for installed wind power by the year 2020 is a multi-fold of this 200 MW and it is anticipated that with a successful implementation of the proposed initiative there will be a solid basis to enter into the discussion with the Government of South Africa about the longer-term perspectives of wind energy development, taking into consideration important aspects such as job creation; development of an industry with export potential into the SADC region and possibly beyond, thereby earning foreign currencies; diversification of the energy mix and increased self-reliance on electricity supply; and the need for Green House Gas (GHG) emission reductions that South Africa might have to consider within the next decade as a result of international treaties and obligations on GHG mitigation.

e)
In (33) it is stated that for lower wind speed sites, 45 MW of installed capacity will be needed to generate the 63 GWh of annual energy. However this would signify a capacity factor of about 16%. This should be considered as too low for economic feasibility. In other parts of the document, a likely capacity factor of 27% is used for this installed capacity. This is a much more probable number for IEC wind class 2 sites. This should be made consistent in the document. In fact the real reason to propose the 45 MW is that it might be sufficient to create a basis for local assembly or even manufacturing, also mentioned in (33). This reason should not be confused with the need to generate 63 GWh! In fact at 27% capacity factor, the 45 MW installed power would generate 106 GWh annually. The 27% capacity factor is also used in Annex 3: Baseline and Emission calculation.

The Project Brief has been updated to make consistent use of a Capacity Factor of 27% in combination with 45 MW installed capacity, a figure resulting from the need to consider local assembly and possibly even local manufacturing of parts.

f)
To develop wind energy at that scale, in competition with the extremely low present energy cost of 0.1 ZAR/kWh for coal fired plants (see (27)), needs a firm political commitment. Such commitment should start to become apparent with the national co-financing of the present proposed project. At the same time the present cost of production is so extremely low (equivalent of 0.015 US $/kWh) that it is not likely to prevail. The estimation of a LRMC of 0.25 ZAR/kWh (financial cost) seems much more reasonable. The fear expressed in (27) that actual costs will remain below this level for some time to come may be correct (that is the difference between present and long run, I assume). However an official commitment may be reflected in the willingness to pay (at least) the LRMC for present day wind energy projects. Something to this effect seems to be the case in the PPA between the Darling Developers and the City of Cape Town (35).

The reviewer correctly indicates that a firm political commitment from Central Government is required for wind energy development. A solid first step in providing this political commitment is the national co-financing from the Central Government. A second level of political commitment is through the pro-active role of the Metro-Cities (Cape Town, Johannesburg) that are buying green power (as is the case for Cape Town) or will be buying green power (as indicated by City Power Johannesburg) to supply their electricity customers in their respective distribution areas. The green power will be bought at a green premium either through a top up of the normal PPA or through instruments such as Tradable Renewable Energy Certificates (TRECs) and will sold to progressive customers who will fully pay for this green premium. The risks involved in on-selling this green power is partially being covered by a UNDP/GEF financed green power guarantee scheme (see annexes 6 and 7 of the Project Brief). Thus, the financing of the current incremental costs is a combination of national co-financing of the proposed initiative (in the form of an investment subsidy), ODA-based mixed credit schemes and green premiums paid for by progressive customers. For the longer-term however, it is not considered appropriate to continue with investment grants, but the focus will be on production based subsidies. Component 2 of the Project Brief focuses on the development of the most appropriate policy and financial instruments for a longer-term (financial) support from Government to close the incremental cost gap of wind power generation.

g)
Regarding wind energy economic cost, it is not clear from the description if the benefits of the fact that employment related to wind energy production is more than twice the employment related to thermal production (table 2) are accounted for. Moreover, it is not clear how these employment numbers came about, if they account for installation, operation and maintenance activities, or also for manufacturing and assembly. Perhaps the document could give more clarity to this respect. All accounted for, a valuable contribution of the present project could be the reassessment of this impact for the South African case. Note especially the strong wind industry that has developed in Spain, Germany and Denmark, creating a quite substantial employment opportunity. 

The reviewer refers to a number of parameters that are to be included in assessing the employment benefits of (large-scale) wind energy development. A study carried out by AGAMA Energy in November 2003 entitled “Employment Potential of Renewable Energy in South Africa” (available from the DME: andre.otto@dme.gov.za) has incorporated all these parameters and the results of that study have been included in the Project Brief. The reviewer makes a valid point that for the lessons learned from for example Spain could be important for the discussions whether longer-term, large-scale wind energy development should be actively supported by the South African Government and if so in what format. The Spanish situation as well as the Danish, German and possibly other countries’ wind energy development activities over the past decade(s) will be assessed in detail as part of component 1 of the Project Brief.

h)
At several locations, e.g. (es3), the document describes the installation and grid connection of the Darling 5.2 MW wind farm by the end of 2005 (or in other places as no later than 6 months after the project start-up), as a firm condition to enter into phase 2 of the project. However, the first phase has a duration of 2 years. Does this mean that the project will be stopped during phase 1 (6 months into the project) if the Darling wind farm is not on line by then? For this reviewer it is also hard to check the degree of realism of this condition. Are turbines selected and ordered? Is a possible turbine selection endangered by recent combinations in the wind industry, i.e. Vestas- NEGMicon, which may discontinue a line of turbines? What is the lead-time on turbine delivery? Have soil studies been completed, and micro-siting? Without an answer to these questions it is not possible to establish whether this condition is realistic or too strong.

The Project Brief has been updated to provide clarity with regard to the requirements of the Darling wind farm coming on line; i.e. a) financial closure on the Darling wind farm needs to be in place prior to the UNDP/GEF financial contribution will be released (financial closure is anticipated no later than the end of the third quarter 2004; b) actual generation of wind-based green power units from the Darling wind farm should be before the end of 2005, however it is anticipated that this will be already before the end of the second quarter of 2005.

In principle the commissioning of the 5.2 MW Darling wind farm can be concluded within six months after financial closure. The turbines have been selected and an order has been put in already for 4 x 1.3 MW AN Bonus turbines (so that will not be affected by upcoming mergers in the wind turbine industry). Furthermore micro-siting has been done.

In the unlikely event that the commissioning of the Darling wind farm is delayed till after 2005, the first phase of the project will not stop, but it will finalise its activities as proposed in the Project Brief. Depending on the reasons for the delay of the Darling wind farm, the Project Steering Committee will decided whether the condition(s) related to the Darling wind farm for entering into phase 2 need to be revised or should remain as they are currently formulated.

i)
In the estimation of total CO2 emission reduction, the document states 25 years as the lifetime of a wind farm (see chapter A, chapter B (89), annex 2) or even ‘anticipated minimum lifetime of a wind farm’ in annex 3. It should be observed that the industrial standard still stands at 20 years of technical lifetime. The vast majority of turbines are still designed for a 20 years fatigue lifetime and related extreme loads. In offshore employment there may be a move towards the 25 years, but it is not current practice for onshore turbines.

The lifetime of the turbines has been reduced to 20 years throughout the Project Brief and the emission reduction calculations (Annex 3 of the Project Brief) have been updated as a result of this.

j)
The proposed 45 MW of wind power should be installed during the project lifetime, i.e in 2009 or at the latest 2010. However, some paragraphs, i.e. (94) refer to the period 2005 to 2013. This is evidently related to the Government’s goal regarding the 10,000 GWh of RE production by 2013. However, stopping wind power deployment in the period 2010 to 2013 would remove the momentum from the development. It would be detrimental to the idea of creating a wind energy industry in South Africa, and hence to the survivability of the proposed SAWEA.

The Project period is 5-year with an anticipated starting date of 1 January 2005 and will thus end on 31 December 2009. Within this time period the development of up to 45 MW of wind power needs to be completed including the financial commitment for an investment grant up to USD 8 million. The actual implementation and commissioning of these 45 MW’s could however stretch beyond the 5-year project period, but will most certainly be realised before 2013. The Project Brief has been updated as appropriate to provide more clarity on these time frames.

k)
The development over the years of incremental costs for wind energy is estimated in (93), see also figure 3. There is no reference to the source of these estimates, or the logic behind it. Hence it cannot be reviewed. In general this reviewer would like to see more background references and/or explanations where statements of this kind are made. A generally accepted reference regarding market and cost development is the yearly BTM report [6]. For wind farm development costs, a useful reference is [7]

The information as included in the Project Brief has been taken from the reports referred to earlier (see page 1 and 2 of this ‘Comments to STAP review’) in which proper referencing has been included. The report entitled “Financing wind farms in South Africa” by Wolfgang Mostert has provided information on incremental costs of wind power generation in South Africa and in calculating these costs use has been made of information from sources such as David Milborrow to whom also the STAP reviewer refers (see reference 7 of the STAP review).

l)
The estimation of incremental cost is based on a wind farm total installation cost of US$ 1,200 per kW installed capacity. This is an acceptable value. In fact in [7] this is shown to be the upper limit for wind farms of the 40 to 50 MW range. It would not be prudent to go below this number, for a country that still has to create experience in this branch.

Minor inconsistencies to be removed and suggestions for corrections:

· In the title or description of Figure 1 (16) it should be observed that ‘Megawatt installed’ shows actually installed generating units and (apparently) their phasing out over the years, without taking into account newly installed capacity over the years.

· In figure 2, (21) the second vertical line should be moved to the left, to the intersection of social cost lines. It could also be noted that the dynamic cost of RETS show a large horizontal part at approximately 0.38 ZAR/kWh, which is probably the wind contribution.

· In (22) table 2 the targeted contribution of bagasse to the 10,000 GWh goal is of 5,952 GWh, slightly higher than the estimated total potential of 5,848 GWh of table 1.

· In (22) the 63 GWh of wind energy production is ascribed to 20-25 MW of installed wind power at a 35-40% capacity factor. In (32) the same amount is related to 15-20 MW of installed power, for the same capacity factor. This should be made consistent. Simple calculations give the following result.

	Energy production in GWh for combinations of installed power and CF
	Capacity factor CF

	
	0.35
	0.40

	Installed power

(MW)
	15
	46.0
	52.6

	
	20
	61.3
	70.1

	
	25
	76.7
	87.6


The estimated amount of 20 MW in (33) is the most correct one. Hence a suggestion for ‘approximately 20 MW’ in both places.

· In 33, detail ‘wind class 1’ as ‘IEC wind class 1’, in order to avoid confusion with the Danish DS 472 classes (IEC = International Electrotechnical commission, DS = Danish Standard).

· In (37) change 660 kV into 660 kW for the Vestas V47. Also, change blade length into rotor diameter, the usual manner of unambiguously stating the turbine size: For the V47: 47 m diameter, for the V66: 66 m and for the J48: 48 m. (Rotor radius and blade length are not exactly the same, the difference being the hub radius)

· In Output 6.1 Activities –Phase 1 (97), page 35: change Panamanian Grid to South African Grid

· The numbering after (97) goes back to (95) on page 37

· In (96) (page 25) specify the 3 cents per kWh as  ZAR?.

Suggested corrections by the STAP reviewer have been incorporated into the Project Brief as appropriate.

Executive Summary:

· Paragraph (es2) 5 lines from below: ‘to be produced mainly from biomass, wind, solar and small-scale hydro and non-electric technologies such as solar water heating and bio-fuels and a small contribution anticipated from wind power.’ It is suggested to leave out ‘wind’ at the first occurrence.

The suggested correction has been incorporated into the Executive Summary.

3. Benefits, relations to goals of GEF and regional context and replicability.

The most direct environmental benefit of the project is the reduction of CO2 emissions through energy generated by the wind power installed during the project. Although this will be a very small amount (approximately 100 GWh from the 10,000GWh Renewable Energy already targeted by the SA Government,), the final result of the project should result in many times this amount, if the project succeeds in removing the financial barriers. In that case the plan for further wind energy employment should be much more ambitious than the 200 MW mentioned in annex 1 of [1], see also d) above. A commitment from the national authorities for such a goal may be based both on environmental benefits and on economic benefits, especially the employment aspects. Obviously part of the first phase will be to create awareness concerning this characteristic of wind energy. At the same time, a sizeable market, much beyond the 200 MW in 2020 goal, is a prerequisite for this to come true.

See response provided under d) above.

Viewed this way, the goals of the GEF can be very well served by the project, to introduce a clean energy technology in South Africa with a large potential, and to start a wind energy industry with regional employment benefits. The experience of Spain is a very good example of these two sided benefits.

Replicability will to a large extent depend on the South African wind resource. A high priority should be given to component 4 of the project: Wind resource assessment. The wind resource is the main determining factor in the final energy cost. Where the project brief speaks of measurement campaigns of a minimum period of 12 months, it should be realized that this is indeed a minimum, to include variability due to the seasons. However, having the measuring equipment in place, the additional cost of prolonging the measurements is not very high, while its added value is very large.

The reviewer correctly states the importance of good quality wind resource data and his suggestion to continue measuring after 12 months has been noted and included in the Project Brief (component 4). However, it needs to be noted that continued wind measurements will only be carried out for what is considered a good wind climate for which it is highly likely that the wind energy potential will be translated to actual installation of wind turbines. For a definition of a good wind climate, please refer to the STAP reviewers definition presented under c) above.

4. Sustainability of the program

As stated very clearly in the project brief and in the executive summary, the main threat to the sustainability of the project and consequential activities is the financial cost of wind energy compared to the present generating cost. Components 1 and 2 are crucial for the short-term sustainability, while all other components (3 to 6) are essential for the longer term.

One observation should be made concerning the first component, i.e incremental cost financing. In a number of paragraphs, capital investment subsidies are mentioned or suggested. This is for instance the case in the initial part of the extended paragraph 97, figure 4a and 4b. While these may be essential for the start up of the wind energy activities, one should be warned that for the medium to long term, capital investment subsidies are not the way to a healthy wind energy industry. The only way to optimize energy production is to pay for the energy produced, and not for the machines that are to produce it. 

See response under f) above.

Another item that is important for the sustainability is a clear understanding of the grid operator of the impact of wind energy on the grid, and of the different technologies available today to even support the grid (reactive power management through thyristor based back to back converters). This reviewer suggests to make grid impact studies a part of the project, possibly in component 6.

The reviewers suggestion to include a grid impact study in Component 6 is valid and it has been included as suggested.

For the rest, in this reviewers opinion, paragraph 97 detailing components, activities and deliverables (outcomes) together with Chapter D, describes a feasible way to success in making wind energy sustainable.  One important item that is mentioned and should be worked out is an emphasis on economic costs instead of financial costs, and the internalizing of external cost of coal fired thermal generation.

The point made by the reviewer is noted and considered valid. Component 1 of the Project Brief will include this important issue of economic versus financial costs, as this is especially one of the key parameters for longer-term Government support.

5.
Linkages to other focal areas, programs and plans in the region

As far as wind energy in surrounding countries is concerned the project brief mentions one more possible project in Southern Africa. This reviewer lacks knowledge of the area to be able to judge if more projects could be envisaged. What is important is that component 2, while necessary for wind energy, will create an enabling environment for all sustainable energies. In the execution of this component, this linkage should be always present.

Component 3 of the Project Brief is an add-on to ongoing activities on renewable energy policy development, including implementation strategies for which financial resources need to be made available. DME is the party that receives and coordinates the various inputs that are being prepared in this regard. For example the World Bank/GEF supported Renewable Energy Market Transformation programme (REMT) is largely involved in this.

6.
Degree of involvement of stakeholders in the project

It is promising to see that ESKOM is already experimenting with a number of wind turbines, representing a number of different technology choices: ‘optislip’ and ‘optispeed’ for the Vestas machines and variable speed stall control for the Jeumont machine. If so desired by ESCOM, technical assistance in the evaluation of the three machines and their grid impact, could very well be part of the project, under component 6. The generating capacity of these machines is not accounted for in the project although with 3.2 MW they represent a capacity not much smaller than Darling 1.

Results from the ESKOM operations will be closely followed and are considered part of the proposed national wind energy initiative.

Also encouraging is the description of the enthusiasm of potential wind energy developers, see (40). It must be stressed that enthusiasm together with a lack of knowledge may backfire in the long run. Although this reviewer has no way of assessing the level of knowledge of the potential developers, it is strongly suggested to include them in the component 6.

What is worrisome is the large number of stakeholders in the form of provincial and more local authorities (see paragraphs (5) and (6) of [1]) that are crucial in decisions on energy supply. Also for these stakeholders, a capacity building process should be created, pointing out a.o. the environmental benefits of clean energy, its realistic potential and its employment opportunities.

7.
Capacity building aspects

As will have become evident from some previous observations, it is this reviewer’s belief that capacity building, information exchange and training activities are an absolutely necessary condition for the success of the project. This component 6 is described in paragraph (97), pages 35 to 37. The document dedicated less space to this component than to others.

It is suggested here to include the aspects that were mentioned in previous paragraphs:

· Grid impact study.

· Capacity building for developers (this is mentioned in output 6.1, but should include more aspects, see below).

· Apart from the institutional capacity building described in output 6.2, awareness building for regional and local authorities, see section 6 above of the review.

Additionally this reviewer suggests: 

· In depth training of developers in wind resource assessment. Too often projects enter into difficulties because of an optimistic estimate of this resource at the site. This should be part of the component 4, i.e. the resource assessment should be done in collaboration between experts and trainees from developers.

· In depth training in the different available technologies, their impact on the grid, criteria for selection etc.

Finally, if South Africa would follow the road of Spain, (which perhaps is an optimistic view of this reviewer) in depth technical training at colleges and universities will become a necessary condition. This project should start opening the way for it, see also output 6.1.

In view of the above remarks, the project designers may wish to consider if the allotted budget for this component is sufficient.

The above suggestions made by the reviewer are noted and considered valid. Components 4 and 6 of the Project Brief have been updated as appropriate taking these suggestions into account. Also the budget allocated for these activities has been modified in line with additional proposed activities i.e. USD 200,000 extra for component 4 (wind resource assessment) and USD 300,000 for component 6 (capacity building and institutional strengthening). Consequently component 1 (public sector incremental cost financing) has been reduced by USD 500,000 as it is anticipated that the involvement of other major donors such as the World Bank and DANIDA in these activities will be sufficient to successfully develop and implement activities under this component that will also include wind energy development.

8.
Conclusions
In general, the proposed project is seen as a feasible way of initiating wind energy production in South Africa. The reviewer agrees with the project proposal that a firm commitment from national and local authorities is a sine qua non for the success of the project. The steps designed to create a basis for support are clearly described. The reviewer suggest to take a more ambitious stand on the wind energy contribution to the nation’s electricity in the long run than the 200 MW in 2020 suggested in the brief. This observation and all other ones in this review are meant to strengthen the proposal and the project.
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Co-Financing Sources (US$)


Phase�
Name of Co-financier (source)�
Classification�
Type�
Amount (US$)�
Status�
�
PDF-B�
Danced�
Bilateral Donor�
Cash�
180,000�
�
�
PDF-B�
Department of Minerals and Energy�
Government�
In-kind�
5,187�
�
�
Phase 1�
Central Energy Fund (CEF)�
Government�
Equity investment


�
2,000,000�
Letter available�
�
Phase 1�
Danced/ Danida�
Bilateral


Donor�
Cash�
2,300,000�
Letter available�
�
Phase 1�
Development Bank of South Africa (DBSA)�
Development Bank�
Loan�
2,600,000�
Letter available�
�
Phase 1�
Darlipp IPP�
Private Sector�
Cash + In kind�
500,000�
�
�
Phase 1�
City of Cape Town�
Government�
Cash�
580,000�
Letter available�
�
Phase 1�
Department of Minerals and Energy (DME), DBSA, CEF�
Government�
In-kind�
400,000�
�
�
Phase 2�
tbd�
tbd�
tbd�
8,000,000�
�
�
Phase 2�
Central Energy Fund (CEF) or similar�
Government�
Equity investment


�
9,000,000�
�
�
Phase 2�
tbd�
Private Sector Banks�
Commercial loans�
25,000,000�
�
�
Phase 2�
tbd�
tbd�
Mixed Credit Grant�
12,000,000�
�
�
Phase 2�
Cities of Cape Town, Johannesburg, Durban and others�
Government�
Cash�
500,000�
�
�
Phase 2�
Department of Minerals and Energy and others�
Government�
In-kind�
600,000�
�
�
Phase 2�
Danida�
Bilateral Donor�
Cash�
650,000�
�
�
Subtotal Co-financing�
64,315,187�
�
�












� For Phase II a seperate council submission is planned for in 2007.


� Agama, Green Funding Sources and mechanisms, 2004. The market penetration level is calculated at a conservative 0.5%. International experience over approximately a decade has shown that the voluntary markets for Green Power achieve up to 1% penetration of the overall electricity market without specific incentives.


� NER Electricity Supply Statistics for South Africa, 2001
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