Medium-sized Project Brief

Project Summary

	Project Identifiers

	1. Project name: Solar water heaters (SWHs) for low-income housing in peri-urban areas in South Africa.
	2. GEF Implementing Agency: UNDP

	3. Country or countries in which the project is  being implemented: South Africa.
	4. Country eligibility: Ratification of the Framework Convention on Climate Change in August 1997.

	5. GEF focal area(s): Climate Change
	6. Operational program/Short-term measure: OP 6 Promoting the adoption of renewable energy by removing barriers and reducing implementation costs. 

	7. Project linkage to national priorities, action plans and programs: The project links to both promulgated housing policies, which promotes affordable housing. It also is in line with draft energy policy, which promotes solar water heating. 

	8. GEF national operational focal point and date of country endorsement: Dr. Francois Hanekom, Deputy Director General, South African Government Department of Environmental Affairs and Tourism.

	Project Objectives and Activities

	9. Project rationale and objectives: 

Objectives: 

1.     To improve the affordability of a hot water service for low-income households in South Africa.

2. To significantly reduce the electricity consumption associated with water heating.

3. To create a sustainable SWH industry within South Africa.   

4. Increase employment opportunities associated with the growth of the SWH industry. 
	Indicators:

1. Decrease in CO2 associated with the provision of a domestic hot water service.

2. The retail cost of solar water heaters is significantly reduced.

3. Financial mechanisms dedicated to the purchase of SWHs appear on the market.

4. Net increases in employment in the water heating market.    

	10. Project outcomes:

1. Improved standards and testing regime.

2. Increased human capacity to identify, design, promote, implement, finance and maintain SWH projects.

3. Codes of practice for the installation and maintenance of SWHs.

4. A sustained demand for SWHs amongst low-income households in South Africa.

5. Greater awareness amongst plumbers, builders and users of SWHs.

6. A demonstration of the technologies and financial mechanisms. 
	Indicators:

1. Increased sales of SWHs to low-income households.

2. Improved quality and performance of SWHs on the South African market.

3. Supplier and user confidence in SWHs.

 

	11. Project activities to achieve outcomes (including cost in US$): 

1. SABS revises performance standards and standards documentation. (147.5K)

2. Codes of practice for installation and replicability are designed. (25K)

3. Installers and maintainers are trained. (65K)

4. Awareness of the costs and benefits of SWHs is built in the low-income market. (130K)

5. Awareness of the costs and benefits of SWHs is built amongst plumber and builders. (30K)

6. The SWHs and associated financial mechanisms are demonstrated. (147.5K)

7. The market is surveyed to evaluate and prioritise future SWH projects. (40K) 

8. Local capacity is built in financial and local government institutions to promote and evaluate SWH projects. (40K)   

9. Financial strategies are studied to optimise financial products. (30K)

10. Indicators are agreed to and the business monitored to improve replicability. (95K) 
	Indicators:

1. SABS have test rigs available, secure standard compliance documentation and readily interpretable and comparable test outputs.

2. Complete easily interpretable manual for SWH installation and maintenance.

3. The capacity exists to install and maintain SWHs.

4. Awareness of costs and benefits of SWHs amongst plumbers, builders and end-users. 

5. Dedicated financial mechanisms refined with financial institutions.

6. SWH projects are understood and appreciated by financial institutions and local government authorities. 

7. Indicators and monitoring protocols are in place. 

 

	12. Estimated budget (in US$ or local currency): US$5.43 million (of which US$4.7 million is from other sources)

	13. Information on project proposer: The proposer is Mid Dev, a non-profit development agency mandated by the Mid Rand local council to integrate housing, housing infrastructure and services in the development of low-income peri-urban areas in Mid Rand. Mid Dev have been instructed to apply local agenda 21, which they translate into the promotion of clean and affordable energy technologies and a maximisation of job creation in the delivery of some 40 000 houses.      

	14. Information on proposed executing agency: South African Government Department of Minerals and Energy sub-directorate of Energy for Development. 

	15. Date of initial submission of project concept: November 1997

	Information on Institution Submitting Project Brief:

	16. Project identification number: 

	17. Implementing Agency contact person: Ade Salau (GEF-RBA)/Ms. Jaana Rannikko (UNDP- Country Office, Pretoria.)

	18. Project linkage to Implementing Agency program(s): Operational program/Short-term measure: OP 6 Promoting the adoption of renewable energy by removing barriers and reducing implementation costs. The project links to the regional UNDP office’s policy as applied to housing, capacity building and  employment creation. 


Project Description 

Project rationale and objectives

This project aims to provide parallel support to a Solar Water Heater business plan in South Africa in order to overcome market barriers for widespread use of SWHs. The plan was designed and negotiated as part of the application of the FINESSE
 strategy in South Africa where 9000 solar water heaters are to be installed over 5 years in a low-income housing peri-urban upgrade. The parallel activities, contingent on the business plan, provide specific support to the business plan but predominantly engineer a change in the market environment for SWHs nationally.

South Africa has an excellent solar regime that could be used to provide power for energy services such as space and water heating. However, the services have more often than not been provided using electricity in electrified dwellings, coal or paraffin in urban or biomass in rural unelectrified dwellings. Appreciation of the potential for harnessing solar energy to provide useful energy services from the sun is therefore limited. Compounding the issue is the comparatively low price of electricity and the immaturity of the industries manufacturing, marketing and financing the sale of solar technologies. 

This project is aimed at transforming the market for solar water heating in low-income areas of South Africa. To achieve this, it is the contention of the project that solar energy can be used competitively in water heating applications where there is:

· dedicated finance available;

· independent quality verification of the technology; 

· sufficiently high consumption of hot water which makes the high first cost competitive with high operational cost systems (say households of more than 4 persons using 50 litres per day); 

· awareness on both the supply side (plumbers and builders) and potential end-users of the appropriate applications of SWHs; 

· capacity to manage implementation projects, evaluate funding and planning applications, install and maintain the systems; and 

· economies of scale associated with the numbers and spatial proximity of installations of systems.   

In achieving the above, some 10 parallel activities and subsidiary tasks have been identified, described and costed. The parallel activities provide support to the business by changing the market environment for SWHs which are seen as key to replication of business activities similar to those in Mid Rand.  

The situation   

Electricity is currently priced below cost because of the installed overcapacity. The high rate of electrification which has proceeded at a rate of some 500 000 households a year, has resulted in increasing peak demand for electricity which has accounted for much of the overcapacity, bringing closer the required investments in new power capacity and extended transmission infrastructure. The investments are likely to escalate the cost and price of electricity making electric hot water storage heating increasingly costly. 

The situation in South Africa is that SWHs have been sold to mostly mid to high-income households to primarily avoid the additional costs of electricity. Other models that have been used to get SWHs into the market, include a hot water utility/ESCO  model where hotels have purchased hot water from the supplier who finances the installation of the SWHs. SWHs have been installed using mortgage financing and predominantly in the case of retrofits using the suppler finance. In low income areas access to reasonably priced credit has limited access to not only goods and services, but also infrastructure for income generating activities.  

A study by Stassen in 1996 estimated the penetration of household SWHs to be 0.8%. This equates to the sale of some 483 600 m2 of SWHs valued at some US$61 million. Few SWHs have been installed in low-income households, exceptions are in rental stock, such as private or publicly owned workers’ hostels. Currently some 300 SWHs are being installed in a hostel complex on the outskirts of Cape Town at resident’s request. The funding has been via a DBSA loan (secured by the Helderberg Municipality) and residents’ once off National Housing subsidy are being combined to purchase the systems. 

 There is also some project experience in North Africa installing SWHs.  In Morocco, within the framework of PANE and the National Energy Policy a number of activities are planned and/or ongoing aimed at developing the market for solar water heaters:

a) The Ministry of Public Health has recently equipped 3 hospitals with solar water heating systems;

b) Under the UNDP assisted renewable energy programme MOR/97/004 a market assessment for solar water heaters has been undertaken and a strategy (PROMOSAL) is under preparation. Furthermore, a Guaranteed Solar Results (GRS) scheme has been designed and will be market-tested the first half of 1999. In addition, a number of six demonstration projects in 2 or 3 rural hammams, one centre for handicapped people and 2 or 3 other collective end-uses will be realised;

c) It is proposed that at minimum 10% of new dwellings built the coming 5 years by the regional planning and construction establishments (Ministry of Habitat) should be equipped with solar water heaters. This amounts to 3,000 domestic solar water heating units per year equal to 6,000 square meters of collectors per year;

d) 500 Solar domestic water heaters, equal to 1,000 square meters will be installed during the period 1999-2000 in cooperation with the Andalusian Government (Spain). In this programme the GRS (a hot water performance contract) will be market-tested; and

e) The ONE (the national electric utility) has undertaken an assessment in the town of Agadir on the potential introduction of residential solar water heating systems to reduce the peak demand caused by electric water heaters. No follow-up activities have been prepared yet, but a genuine interest exists with ONE to disseminate solar water heating systems at a large scale. The said commitment is reflected by a cash contribution of US$ 350,000 and an estimated in-kind contribution of US$ 50,000 to the proposed GEF intervention.

Among the most important lessons learned relate to the importance  of ensuring high quality so as not to undermine the market and that subsidy does not ensure the sustainability of the market.

The abundant solar energy, which on average amounts to 4.5 to 6 kilowatt-hours per square metre per day throughout South Africa, has by and large been overlooked in the development context. New houses for the low-income population are being built at an accelerated rate in attempting to meet the target of 1 million new houses between 1994 and 1999. 

Mid Rand is a local authority area half way between Johannesburg and Pretoria. It is home to a rapidly growing community with a commercial and small-industry base. Tembisa and Ivory Park are two large low- income townships in the area. The latter is currently home to some 200 000 people which has grown at a rate of 40% over the past 5 years. Mid Dev has been mandated by Mid Rand council to provide housing and bulk infrastructure in the area. Mid Dev’s plan has been to gain housing subsidies at the following rate:

	Year
	Number of subsidies

	1998
	3300

	1999
	4600

	2000
	4800

	2001
	4300


These housing developments are to be undertaken on the 17 000 formal sites with Ivory Park. A further 17 000 families currently living on sites which have not been formally allocated or are sharing formal sites with other families. Therefore, taking into account these plans and the plans for further settlement in the area, 40 000 houses are estimated as the total number of dwelling units which will be built in the area.  

The rate of housing formation, may end up being slower as only 2000 subsidies have so far been approved for the area. This is less than was targeted indicating that the housing formations will be accomplished at a rate slower than originally planned. 

In addition to the provision of housing and housing infrastructure, Mid Dev have been asked to apply local Agenda 21 in the housing development. This has been translated into clean, green and affordable technologies (over the lifecycle) and sustainable job creation. This mandate has made Mid Dev an ideal partner for the SWH business activities promoted during the application of the FINESSE strategy in South Africa. 

The business plan is dependent on low interest finance 10% being passed on to end-users and sufficient turnover to provide economies of scale reflected in a cost reduction from R7000 (US$1460) to R4000 (US$833) for an installed 150 litre indirect close-coupled high quality SWH. In addition, it is the intention of Mid Dev to insist on the installation of SWH manufacturing/assembly facility within Ivory Park community. Employment is also being maximised in the installation, maintenance and monitoring associated with the business plan.   

The following are the institutional arrangements designed in the business plan. 

FIGURE 1: Institutional arrangements showing cash and SWH flows

 
     








The activities required by the project are those which alter the environment for the Business Plan and subsequent projects affecting developments amongst low-income housing developments throughout South Africa.   

Activities

Activity 1: Standards revision test rig upgrade and capacity improvement 

The terms of reference for the SWH manufacturing/assembling facility will require that its  products meet South African voluntary standards. SABS 1307: 1992, SABS 1210: 1992 and SABS 1211:1992, are the South Africa SWH standards (based on ISO standards) applied to the mechanical and thermal performance of SWHs in South Africa. These non-mandatory standards have been applied to only one South African manufacturer’s products so far. 

The standards have some shortfalls in interpretation and are potentially open to abuse by unscrupulous dealers. In addition, the first test rig built to measure the performance of the SWHs requires replacement. The capacity to conduct performance tests is also limited. In summary, test equipment and capacity needs to be upgraded if tests are to be adequately applied. It is estimated that a new rig could shorten the test time for the thermal performance component of the standard to 5 days from 60 days.

This activity could inform standards development within the Southern African Development Community (SADC).  

The tasks involved in this activity include:

· Upgrade/replace test rig;

· Human capacity improvements in testing and in the building of a new test rig;

· Exchanging expertise and experience with other laboratories internationally; 

· Updating of the 1992 standard to remove shortcomings; and

· Revision of standards as the business unfolds.

Activity 2. Codes of practice for installation and maintenance

Currently, there are no codes of practice for the installation and maintenance of SWHs in South Africa. For the future development of the SWH industry, their agents (plumbers and housing developers), for financiers, purchasers and for small community-based businesses (which will install and maintain the systems) universal guidelines are essential to improve consumer confidence and the industry’s sustainability. 

Updated codes of practice from other ad hoc SWH developments can be applied to the FINESSE business plan and presented to the SWH standards committee for their consideration as a standard.          

This activity could inform the development of codes of practice within the SADC. 

The tasks involved in this activity include:

· Development of draft codes of practice for inclusion in tender documentation;

· Locating consensus on the codes, their application and compliance amongst stakeholders;

· Introduction of a code as an industry-wide standard; and

· Revision of codes of practice based on the experiences gained from the FINESSE parallel activities.

Activity 3: Training installers and maintainers

If the FINESSE strategy is to transform the market and provide small businesses with further opportunities, the lessons learned have to be passed on to evolving businesses elsewhere. Basic business training and seed financing for the new entrepreneurs will be sought through the national electricity utility, Eskom’s,  Small Business Development Program. It will be specified in the tender documentation that the successful supplier of the SWHs will be required to train installation and maintenance entrepreneurs to undertake these tasks. The supplier will also be expected to check, rectify and re-train in accordance with the codes of practice.    

Linked to the introduction of codes of practice, will be training manuals for their application. 

The tasks involved in this activity include:

· Insert supplier training requirements into the tender documentation;

· Engage with Eskom to provide small business back up to first time entrepreneurs;

· Design of a step-by-step how-to-do manual interpretable by entrepreneurs for the installation and maintenance of SWHs; and

· Inclusion of on-site instruction by SWH suppliers to installers and maintainers of their products in the tendering procedures.

Activity 4: Awareness on the supply side

The plumbing and building construction industries need to be aware of the energy service  SWHs can provide to their new and retrofit customers. Technical and economic information on SWHs needs to be disseminated amongst plumbers. Information targeted at this group could include: standards; most cost effective applications; dedicated financial products; technical installation; and maintenance tips, etc. 

The most effective manner for the dissemination of this information would be through industry bodies. In South Africa, the Institute of Plumbing South Africa (IOPSA) have a quarterly trade journal - “Plumbing Africa” in which a series of articles could be published (the Editor has informally requested this). Similar articles could be prepared in the industry journals for building. 

The tasks involved in this activity include:

· Scoping of a series of articles;

· Identification and recruitment of an author to prepare the articles;

· Layout and publishing of articles; and

· Development of further strategies for other industry sectors.

Activity 5: Awareness and promotion on the demand side

The perception of SWHs being an expense, which will not be recovered, is widespread. Similarly, as the SWH industry has primarily targeted the middle to high-income sector, SWHs are considered as luxury items. However, if dedicated finance is available (a range of financial products, such as bond extensions or micro-loans) and bulk procurement facilitated (for multiple dwelling developments), the price of SWHs can be dramatically reduced. In addition, the application of the SABS standards will improve confidence in the quality of the SWHs. 

The industry being immature and its industry federation weak, it has made little progress in presenting a common explanation to the public through the media of supplying a low water cost heating option that is reliable. The image of a technological leapfrog to a more affordable energy service, which provides hot water for development needs affirmation.       

This activity will have a two pronged approach – the specific targeting of Ivory Park and the more general national awareness building using public media as the vehicle.  

The tasks involved in this activity include:

· The design of a Ivory Park specific and general public media campaign for raising the profile of solar water heating;

· The identification of a champion with whom people can identify; and

· Implementation of the awareness campaign.

Activity 6: Affirming demonstration

To transform the market towards SWHs a demonstration of a number of systems in a low-income area would be enabling. The idea would be provide evidence that the SWHs are reliable and cost less than electrical hot water storage geysers for certain applications. Such a demonstration will provide confidence to potential purchasers, financiers and other players in the industry. Other than the technical and socio-economic success of the project, the project must aim to show the role that SWHs have in South Africa’s development. 

The first system sold in the business is unlikely to be retailed at the long-term price of R4000. So the specifics of this activity is to provide a rebate of some R3000 (US$625) for some 250 to 500 systems on a first come first served basis amongst the first 2000 houses built in 1998. The rationale is that the rebate reduces the system price to the long-term price of systems (once the economies of scale have been attained). This will give a good indication of the market pull for SWH systems at the long-term system price. As well as providing a chance to refine the business plan, the demonstration will provide a tangible assessment of the newly introduced technology.   

The tasks involved in this activity include:

· The identification of a site/s suitable for 250 to 500 systems to be demonstrated;

· The sale of SWHs with a significant rebate to a spatially defined group of houses/dwelling units in one or more climatic zones;

· The design and piloting of financing product/s to cover the remainder of the loan;

· Provision of feedback to the participants on comparative costs and benefits;

· Using the demonstration to inform the awareness program.    

Activity 7. Market survey of future projects

To push the transformation of the market in favour of SWHs, a market survey of potential institutional and private facilities of SWHs should be undertaken. Specific marketing strategies to target these sectors can then be designed. 

The tasks involved in this activity include:

· Design and undertake an survey of potential markets for SWHs; and

· Tailor strategies to target specific market sectors where the largest penetration potential exists.

Activity 8: Enhance local planning and financing capacity for future projects

The local capacity for identifying and implementing SWH projects are limited. There are many sides to the building of capacity: 

· The management of large scale projects;  

· Local authority’s capacity to specify and achieve compliance with least-cost energy service solutions at the planning stages of building developments;

· Finance institutions’ capacity to develop policy and products and appraise requests for loans; and

· Empower industry representatives to present the case for SWHs more effectively. 

The tasks involved in this activity include:

· Design management manual for project managers (with tender templates etc);

· Circulate documentation to NGOs, local government and private sector developers of housing;

· Lobby local government to apply least-costs energy service planning to building plans for which consent is requested; and

· Making requests for information to the industry bodies, rather than individual companies.

Activity 9: (Study/design) Financial guarantees for wholesale financing and dedicated retail financial products

The link between the bulk or wholesale and the retail financier would be straightforward if the retailer could guarantee the bulk loans. However, unless the institution is a commercial bank or one that has collateral, the financial chain is blocked. The commercial bank route is possible but does not allow for the maximum benefit of bulk low interest finance to be passed on to the SWH customers. Commercial banks are legally constrained to provide finance at universally agreed interest rates. This is not the case with other private financiers with which the National Housing Finance Corporation deal. However these institutions have high margins (20 to 24%) because of their exposure in the low-income housing market.

The FINESSE business plan sources bulk low interest finance from Development Bank of Southern Africa. This is passed on to Mid Dev who service the retail loans to end-users. MidDev, while mandated by local government to undertake development, is unable to secure the DBSA loans with its own resources and is unable to attract local government loan guarantees for non-compulsory infrastructure. The “first prize” financing route is therefore considered a barrier which can be partially removed through a GEF funding commitment to the parallel activities described in this brief.

The tasks involved in this activity include:

· The promotion of dedicated financial products (and marketing arrangements); and

· Study and design of different financial strategies and products in order to assess the optimal financing arrangement for the market transformation. 

Activity 10: Monitoring and evaluation for replicability

For technical, financial, socio-economic and other lessons to be learned from the application of the FINESSE strategy, indicators need to be established and where possible, monitored as the business unfolds.
The tasks involved in this activity include:

· The identification and definition of indicators;

· Design of monitoring (including the maximisation of local employment in the monitoring) and feedback/reporting protocols;

· Evaluation and synthesis of monitored data; and

· Summarising lessons learned and refining the strategy for replication of FINESSE-type projects in South Africa (and potentially in the region). 

The project has no budget for post-project monitoring. However, the financier, likely to be interested in the outcome of the project anyway, will be approached to continue monitoring until the loans have been recovered or written off. Similarly the DME, with its policy agenda, could be requested to undertake this role. Experience gained in the project will be disseminated through academic journals, the plumbing trade journal and the public media. NGOs with an energy, environment and development agenda, such as the DANCED funded SEED (Sustainable Energy Environment and Development) project, who have agreed in principle to take on this role. In no instances has the question of financial contributions for post project monitoring and dissemination been discussed during the project preparation.     

Project Budget

	Component
	GEF
	Other funds
	Sources of other funds
	Project total

	Preparatory activities (FINESSE business plan development and bridge)
	
	92500
	Dutch Government and  OPEC through FINESSE
	92500

	Personnel:
	174600
	50000
	DBSA and Mid Dev
	224600

	Subcontracts:
	223100
	
	
	223100

	Training:
	48500
	50000
	SWH suppliers and Eskom 
	98500

	Equipment:
	257000
	4500000
	Investment (DBSA)
	4757000

	Travel:
	24200
	
	
	24200 

	Evaluation Mission(s):
	
	10000
	SADC- Technical Advisory Unit
	10000

	Project total: 
	727500
	4702500
	
	5430000


Implementation Plan

The implementation plan will be dependent on the outcome of the bridging activities
 that primarily have to result in the disbursement of wholesale finance to a retail financier. The retail finance should not be passed on to end-users at an interest rate of more than 10% (real).The bridging activities are scheduled to draw to a conclusion at the end of March 1998. 

The project will be executed by the South African Government’s Department of Minerals and Energy, who will engage consultants to establish a project management unit (PMU). The PMU will undertake some components of the project and outsource others. Once the project is complete (after 30 months), the capacity which has been developed will be disbursed. If the market transformations has been accomplished, it is likely that this capacity will be utilised in subsequent project design and management. 
FIGURE 2 provides some indication of how the business and parallel activities may interact. By way of example:

1. The Standards (SABS) will take on the facilitation of the standards work;

2. a financial consultant will study and provide input into the evaluation and refining of the financial mechanism; 

3. the community will do frontline work on the monitoring;

4. an advertising agency will undertake the public awareness program; and

5. a copywriter under technical supervision will write the articles for the plumbing and building trade journals.


FIGURE 2 : Interaction between Business plan and Parallel Activities 

   



     











The activities listed and described above, are to be conducted in parallel with the SWH business in Mid Rand. This business of selling and installing 9000 SWHs will be conducted over a 5-year sales period. A payback period of 15 years for the SWHs has been used, so the business will have completed a full cycle after 21 years. The parallel activities are designed over 2.5 years, which includes half of the sales cycle and 2.5 years of experience with the technology and the financial mechanism. The activities therefore span sufficient of the business to have gained an impression of its performance.

Many of the activities, by necessity, will have to be initiated at the inception of the business, that is, in month 0. Amongst those will be:

· standards (required for the demonstration and commissioning a local installation plant);

· training of installers and maintainers (which will be conducted during the demonstration project);

· awareness amongst end-users (initially the business plan market will be targeted followed by South African public);

· the demonstration (which could be considered as marketing of the Mid Dev business plan), the financial mechanisms and, more generally, the technology; and 

· identification of the indicators of technical, financial and socio-economic performance and design of the monitoring protocol. 

Below is the project implementation plan. 

PROJECT IMPLEMentation Plan 

	Duration of the project

	ACTIVITIES 
	PROJECT MONTHS

	Completion of project activities:
	0
	3
	6
	9
	12
	15
	18
	21
	24
	27-30

	Standards
	*
	*
	*
	
	
	
	
	
	
	*

	Codes of practice for installation and maintenance
	
	*
	*
	
	
	
	
	
	
	*

	Training of installers and maintainers
	*
	
	*
	
	*
	
	*
	
	*
	

	Awareness amongst plumbers and builders
	
	*
	*
	*
	
	
	
	
	*
	

	Awareness amongst end-users
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Demonstration of technology and financial mechanism
	*
	*
	*
	
	
	
	
	
	
	

	Market survey of future projects
	
	
	
	*
	
	
	
	*
	*
	

	Study of financial strategies
	
	
	
	
	*
	*
	
	
	
	*

	Project monitoring and analysis
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*


incremental cost estimate:

As detailed in the incremental cost annex, the installation of solar water heaters is a cost-effective alternative to the baseline of electric or coal-based water heating.  Over the life of the project, the installation of solar water heaters will result in a savings of  US$0.5m.  However, to jump-start these activities, a GEF grant of  US$0.727m is required to remove the barriers associated with lack of technical know-how, information, standards, limited awareness, market assessments, and dedicated financing.  Once these barriers are removed through the technical assistance activities proposed in this project, the door should be open to significant growth in the market for solar water heaters among moderate and low-income households.  In the Mid-Rand region alone, there is a potential for the installation of at least 40,000 solar water heaters as part of the current housing programme. The figure for South Africa, and southern Africa are many times that, so that the GEF might be considered to be piloting an investment in this much larger market.

PUBLic involvement plan

To date the FINESSE strategy has provided a framework for the involvement of the immediate stakeholders in the development of the business plans and identification of the parallel activities described in this proposal. The immediate stakeholder group will be expanded in the finalisation of this proposal (through bilateral engagement) and beyond that in the design and implementation of the monitoring and evaluation of this project and the Mid Dev business activities themselves (this second engagement will be undertaken bi- and multi-laterally).   

Stakeholders in the business plan will be asked to advise on the indicators and the monitoring protocol. Stakeholders will include:

· Ivory Park/Mid Rand community;

· UNDP (South Africa office);

· UNEP;

· Southern African Development Community – Technical Advisory Unit - (TAU)

· Government Departments of:  

· Minerals and Energy; 

· Trade and Industry; 

· Environmental Affairs and Tourism; 

· Housing; and

· Foreign Affairs.

· Electricity suppliers;

· Mid Rand Council;

· Development Bank of Southern Africa (DBSA);

· Commercial Banks;

· National Housing Finance Corporation (NHFC);

· Private Sector Housing Upgrade Lenders (NHFC agents for micro-loans);

· Solar water heater industry (Solar Energy Society of Southern Africa - SESSA);

· Institute of Plumbing South Africa (IOPSA); 

· Building Industries Federation of South Africa (BIFSA); and

· The South African Bureau of Standards (SABS).   

monitoring and evaluation plan

The monitoring and evaluation of the technical performance and the socio-economic impacts of the business will be undertaken by the South African Government Department of Minerals and Energy or their appointed agent/s. It is critical for replication that the monitoring and evaluation of the loan servicing will be undertaken by the wholesale and retail financiers.

In addition to the strategy, the monitoring and evaluation will attempt to train and employ members of the affected community involved.     

Technical Review

Not necessary

project checklist

	Project Activity Categories

	BIODIVERSITY
	CLIMATE CHANGE
	INTERNATIONAL WATERS
	OZONE DEPLETION

	Prot. Area zoning/management:
	Efficient production and distribution: 
	Water body:
	Monitoring:

	Buffer zone development:
	Efficient consumption: *
	Integrated land and water: 
	Country program:

	Ecotourism:
	Solar: *
	Contaminant: 
	ODS phase out:

	Inventory monitoring: 
	Biomass:
	Other:
	Production:

	Agro-biodiversity:
	Wind:
	
	Other:

	Trust fund(s):
	Hydro:
	
	

	Benefit sharing:
	Geothermal: 
	
	

	Other:
	Fuel cells:
	
	

	
	Other:
	
	

	Technical categories

	INSTITUTION BUILDING: *

	INVESTMENTS: *

	POLICY ADVICE: *

	TARGETED RESEARCH:

	TECHNICAL/MANAGEMENT ADVICE: *

	AWARENESS/INFORMATION/TRAINING: *

	OTHER:


Annex 1: Incremental Cost Annex

1.1 Broad Development Goal

The development goal being addressed by the project is to provide more affordable energy services to low-income households in South Africa. The most common method of providing hot water has been through the use of electric hot water storage geysers, which are becoming increasingly expensive for the urban poor. 

1.2 Baseline 

The baseline for the project is 9000 electric storage geysers being installed in dwellings with 4 people using 50 litres of hot water each day heated from 15 to 45oC on average. The LRMC of electricity is 15 South Africa cents
 per kilowatt hour. The 150 litre geysers cost R1000 to install and are on average 70% efficient. The geysers have a useful life of 20 years. There is no escalation in the price of electricity and the rate of interest on the loan for the appliance is at 10%. A discount rate of 10% is also used.    

Lifecycle cost 
=  
R1000 + NPV(365days*20 years/70%*100* 4.2kJ/oC/l*30oC*200litres*1kWh/3600kJ*R0.15/kWh)

=
R5644 
(US$1176) 

CO2 emitted
=
365days*20 years/70%*100* 4.2kJ/oC/l*30oC*200litres*1kWh/3600kJ* 0.522kg coal/kWh * 3.7kg CO2/kg coal


= 
141 tons


The maintenance cost and costs of water are considered to be the same for both baseline and alternative.

1.3 Global Environmental Objectives

The global objectives are related to the Operational Program 6: Promoting the adoption of renewable energy by removing barriers and reducing implementation costs. 

1.4 GEF project activities

The activities involved the reduction (and where possible, removal) of barriers to the implementation of SWHs in low-income areas of South Africa. The increase in the use of SWH will reduce the amount of CO2 emitted in providing the domestic water heating service. 

The SWHs use only 30% of the electricity of the electric storage geysers to provide hot water on days with insufficient solar radiation. Close-coupled, indirect SWHs of 150 litres storage capacity cost R4000 (if there are economies of scale. All other system parameters remain the same except for the interest rates, which are 10% (facilitated through the FINESSE strategy). 

Lifecycle cost
= R4000 + NPV(365days*20 years/70%*100* 4.2kJ/oC/l*30oC* 200litres*1kWh/3600kJ*R0.15/kWh*30%)



= R5405 (US$1126)

CO2 emitted
= 141*0.3

= 42.3 tons

The incremental costs are less than 0. However, in order to attain these incremental costs it is necessary to remove or reduce barriers to the realisation of the project. The project brief describes the activities and details the costs of removing them.

1.5 System boundary

The system considered in the project is limited to the 9000 SWHs being installed in Ivory Park. This is conservative considering the expected national and potentially regional impact of the barrier lowering activities.

1.6 Additional benefits

Additional benefits are primarily in employment creation amongst installers and maintainers of the systems. 

There may be some benefits to utilities such as arrears reduction, which is prevalent in low-income areas.  

1.7 Incremental cost matrix  

	Benefits/costs
	Baseline
	Alternative
	Increment

	Global Environmental Benefits
	· Barriers prevent the increased penetration of SWHs;

· Per household 141 tons of CO2 are emitted over 20 years; and

· 9000 households emit approximately 1.3 million tons CO2 in 20 years. 
	· Barriers to SWHs use in low-income and other areas reduced or removed;

· Emissions reduced to 42.3 tons CO2 over 20 years; and
· 9000 households emit approximately 0.38 million tons CO2 over 20 years.
	· Barriers removed to SWH in Ivory park and South Africa.

· 99 tons CO2 are avoided per household over 20 years; and

· 9000 households avoid 920 000 tons of CO2 over 20 years.

	Domestic Benefits
	· Hot water on demand for 20 years.
	· Hot water on demand for 20 years;
· Avoided electric power generation, but not necessarily capacity;
· Avoided water use in power stations, ash and other gaseous emissions;  
· Advance in technology for low-income households; and
· Incremental employment creation in low-income community.
	· Avoided electric power generation, water use and pollution;

· Incremental employment creation in low-income community;
· Advances in the application of renewable technology in poor areas;
· Market transformation towards lower cost domestic water heating; 
· More affordable water heating service and hence reduction in electricity arrears; and
·  Human and institutional capacity in place for replication of projects. 

	Costs
	· Costs per household  are US$1176; and

· Lifecycle costs of the baseline are  US$10.6 million. 
	· Costs per household are US$1126; and

· Lifecycle costs of the alternative are  US$10.1million. (From this an amount equivalent to the cost of the electric geysers (US$1.9 million) can be subtracted.
	· Lifecycle benefits are US$50 per household over 20 years; and

· Lifecycle benefits of entire project are US$0.5 million over 20 years 

   


The matrix shows that an investment of US$727,500 in barrier reducing activities, the project will realise US$0.5 million over 20 years. In addition to other domestic benefits, Global benefits will include 920 000 tons of CO2, implying a ratio of US$0.81 per ton of CO2.

Annex 2: Logical Framework

	Programme or project summary
	Indicators
	Means of verification


	External factors

(assumptions and risks)

	Global objective is climate stabilisation by reducing CO2 emissions.
	Quantified CO2 emission reductions.
	National GHG inventories and reports to UNFCCC.
	

	Specific objective is removal of barriers to increased purchase and usage of SWHs.
	Identified barriers to energy efficiency reduced/removed.
	Evaluation reports

The rate of SWH installations in low-income housing.
	The price of hot water alternatives continues to increase. 

	Output 1: 

Improved standards and testing regime.
	More solar water heater companies apply for their products to be tested and labeled.
	Records of applications for testing and applying for the quality/performance testing at the SABS.

Evaluation reports.
	

	Activity 1.1: 

Revision of standards test rig upgrade and capacity improvement. 
	Tests are revised and test rigs are upgraded.
	New test procedure is published by the SABS.

Rig is upgraded.
	

	Output 2:

Increased human capacity to identify, design, promote and implement, finance and maintain SWH projects.  
	The number of decision-makers able to identify, design, promote and finance SWHs and SWH projects is increased. 
	The rate of SWH installations in low-income housing.

Evaluation reports.
	

	Activity 2.1: 

Training installers and maintainers.
	Installers and maintainers of SWHs are trained.


	The number of certificates issued to SWH installation and maintenance technicians.

Evaluation reports.
	

	Activity 2.2: 

Enhance local planning and financing capacity for future projects.
	Planners and financiers have the capacity to appraise SWH projects. 

Local capacity is built in financial (commercial and parastatal) and local government institutions to promote and evaluate SWH projects.
	Municipal by-laws reflect SWH technological requirements.

Local governments promote SWH technology and apply for loans to install them in their own rental stock.

Evaluation reports.
	Local planners and governments are disincentivised to promote SWHs because of their income generated through the sales of electricity. 



	Activity 2.3: 

Study/design financial guarantees for wholesale financing and dedicated retail financial products.
	Financial institutions accept bond extensions/loan applications for SWHs.

Financial strategies are studied to optimise financial products.
	Financial packages are devised and marketed.

Optimum financial products are designed, endorsed, launched and advertised.

Evaluation reports.
	

	Output 3:

Development and dissemination of codes of practice for the installation and maintenance of SWHs.
	Codes of practice are designed in collaboration with suppliers, installers and maintainers.
	Codes of practice are agreed to by the SWH industry and their agents and requested by financiers and SWH purchasers. 

Evaluation reports. 
	

	Activity 3.1: 

Codes of practice for installation and maintenance.
	Codes of practice are developed and published. 
	Published codes of practice are disseminated amongst the SWH industry.
	

	Output 4: 

A sustained demand for SWHs amongst low-income households in South Africa.
	Barriers to the use of SWHs are reduced/removed for low-income households.
	Sales of SWHs increase.

Evaluation reports.
	Unforeseen barriers to the use of SWHs emerge. 

	Activity 4.1: 

Awareness and promotion on the demand side.
	Awareness of the costs and benefits of SWHs is built amongst low-income households. 


	Low-income households faced with decisions on how to provide hot water on demand make informed decisions based on confidence in the technology and the comparative costs of providing hot water for their households.  

Household surveys in Ivory Park.
	

	Output 5:

Greater awareness amongst plumbers, builders and users of SWHs.
	Awareness of the costs and benefits of SWHs is built amongst plumbers and builders. 
	Plumbers, architects, developers and construction companies advocate the use of SWHs in their designs/alterations/replacements. 

Surveys of plumbers, architects and plumbers.
	

	Activity 5.1: 

Building awareness on the supply side.
	Builders, plumbers and developers promote the use of SWH for appropriate applications.  
	Builders, plumbers and developers promote SWHs for appropriate applications.

Surveys of plumbers, architects and plumbers.
	

	Output 6:

A demonstration of the technologies and financial mechanisms.
	The SWHs and associated financial mechanisms are demonstrated. 


	The number of low-income households in Ivory Park that apply for the subsidised SWHs during the demonstration.

Project evaluation reports.
	.

	Activity 6.1: 

Building awareness and promotion of SWHs on the demand side.
	End-users are aware of their water heating costs and options and install more SWHs where appropriate. 
	More solar water heaters are installed in low-income households.

Project evaluation report.
	

	Activity 6.2: 

Affirming demonstrations of SWHs and dedicated financial products.
	A demonstration project of 250 to 500 systems undertaken in Mid Rand.
	250 to 500 systems are installed.

The number of households satisfied with the performance and cost effectiveness of SWHs.

Household surveys.
	

	Activity 6.3: 

Market survey of future projects is undertaken.
	Survey is undertaken. 
	Survey results are published and disseminated amongst the SWH industry.

Evaluation reports. 
	

	Output 7: 

The efficacy of the project is monitored, fed back to the PMU and then published.
	Monitoring methodologies are agreed to and monitoring proceeds.
	Monitors are appointed, indicators developed and all the phases of the project monitored. 

Monitors evaluation report.
	

	Activity 7.1: 

Monitoring and evaluation for replicability
	Indicators are agreed to and the demonstration monitored to improve replicability.
	The monitoring agents synthesise and present written and verbal feedback to the project steering committee and PMU on a regular basis.

Monitors written and verbal reporting to client/s and PMU.
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� FINESSE is a UNDP strategy to develop businesses that facilitate the purchase of renewable energy and energy efficiency technologies by small-scale energy users.


� The bridging activities were identified as activities which would be required to take the Mid Dev business plan to the point where it could be implemented. Key inclusions were market verification, negotiation of the financing strategy, marketing strategies and so on.   


� Please note that 1US Dollar is equivalent to 4.8 South African Rands in the calculation. 
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