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About	  The	  South	  African	  Renewables	  Initiative	  

The	   South	   African	   Renewables	   Initiative	   (SARi)	   is	   a	   South	   African	   Government	  
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the	   commensurate	   economic	   and	   climate-‐related	   benefits,	   without	   incurring	   an	  
unacceptable	   incremental	   cost	   burden	   on	   the	   South	   African	   economy,	   public	  
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About	  this	  working	  paper	  	   	  

In	   October	   2010,	   Mr.	   Daniel	   H.	   Fleischer	   (“Consultant”)	   principal	   of	   2°Capital	  
Advisors,	  LLC	  (“2°Capital”),	  was	  engaged	  by	  the	  South	  African	  Renewables	  Initiative	  
(“SARi”)	  to	  perform	  an	  independent	  review	  of	  SARi’s	  underlying	  financial	  analytics,	  
with	   particular	   consideration	   to	   the	   underlying	   technological,	   institutional	   and	  
financial	  assumptions	   	  relevant	   to	   the	  proposal	   for	   industrial	  strategy	  and	   funding	  
mechanism	   for	   an	   ambitious,	   long-‐term	   development	   of	   renewable	   energy	  
generation	  projects	  (the	  “Engagement”).	  	  
2°Capital	   Advisors,	   LLC,	   is	   a	   New	   York	   City-‐based	   independent	   advisor	   to	  
governments	  and	  private	  investors,	  which	  focuses	  on	  mobilizing	  private	  capital	  for	  
low	  carbon	  and	  renewable	  energy	  investment	  strategies.	  	  Its	  principal,	  Mr.	  Fleischer,	  
has	   spent	   the	   past	   15	   years	   focused	   on	   innovative	   ways	   to	   direct	   private	   sector	  
resources	  towards	  socially	  important	  challenges	  as	  an	  investment	  banker,	  strategy	  
consultant	   and	   renewable	   energy	   investor.	   	   Mr.	   Fleischer	   possesses	   material	  



experience	   with	   public-‐private	   financing	   arrangements	   for	   energy	   infrastructure,	  
both	   as	   a	   banker	   and	   through	   his	   involvement	   in	   international	   climate	   finance	  
discussions	   as	   a	   Robert	   Bosch	   Fellow.	   An	   elaborated	   biography	   is	   included	   in	  
Appendix	  I.	  
This	  report	  summarizes	  the	  work	  performed	  by	  2°Capital	  Advisors	  during	  October	  
and	  November	  2010.	  This	  report	  is	  the	  property	  of	  SARi	  and	  its	  sponsors.	  All	  rights	  
reserved.	  	  This	  report	  may	  only	  be	  reproduced	  with	  the	  written	  consent	  of	  SARi	  or	  
its	  sponsors	  unless	  otherwise	  indicated.	  	  
Many	   contributors	   generously	   shared	   proprietary	   information	   and	   views	   in	  
confidence	  for	  the	  benefit	  of	   this	  review.	   	  All	  representations	  and	  views	  expressed	  
herein	  are	  solely	  the	  responsibility	  of	  the	  author	  and	  in	  no	  way	  meant	  to	  reflect	  the	  
official	   views	   of	   contributors	   or	   their	   organizations.	   Third	   party	   data	  may	   not	   be	  
reproduced	  or	  excerpted	  without	   the	  expressed	  written	  permission	  of	   the	  original	  
source	  authors.	  	  
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EXECUTIVE SUMMARY  

1. The purpose of this Engagement was to strengthen the quality of SARi’s conclusions by 

conducting a rigorous review of SARi’s technological and financial assumptions and 

ensuring the corresponding financing structures are designed to adequately support an 

ambitious renewable energy development program while minimizing costs, leveraging 

available funding sources and catalyzing private sector financial flows. 

2. SARi’s renewable energy technology assumptions and financing assumptions were 

found to be sound, realistic and supportive of SARi’s core conclusions. 2°Capital Advisors 

performed extensive due diligence, which included benchmarking studies as well as 

interviews with domestic and international experts.  There were no material flaws found 

with the models, analytic processes or key operating assumptions.  Furthermore, there is a 

strong analytic foundation supporting SARi’s key conclusions. 

3.  This Engagement found analytic support for the core SARi conclusion that achieving a 

critical mass of renewables is crucial for South Africa to realize economy-wide green 

growth opportunities. Investors, manufacturers, bankers and local entrepreneurs need 

confidence to make long-term plans and capital investments, build capacities, mobilize 

financing and commit the resources required to build a successful renewable energy 

sector and manufacturing base.  Experiences from of many other regions – positive and 

negative – suggest that a commitment to an ambitious renewables target mix of at least 

15% of energy, implemented in tranches of meaningful scale (approx. 1.5 – 2.5 GW) 

would likely provide the necessary incentives when combined with attractive feed-in-

tariffs and a stable regulatory and institutional environment. 

4. There is currently significant interest among investors and capital providers to invest in 

renewable energy in South Africa.   A number of developers have already been 

attracted by South Africa’s REFIT tariff and high quality of natural resources, and have 

already begun erecting meteorological towers, conducting environmental studies, 

initiating engineering work for projects and acquiring land. Investors and bankers have 

also taken note and are awaiting further developments.  

5. South Africa has a finite window of opportunity to build confidence and momentum 

with investors by launching an ambitious renewable energy program. Other jurisdictions 

are competing for investors’ attention. Demonstrating early progress and successes are 

critical to building momentum and maintaining investor focus on South Africa. 
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6. South Africa can serve its interests by following through on its REFIT announcements 

and enacting supporting regulatory, institutional, legal and political reforms without delay 

to avoid undermining the confidence of key market participants. Uncertainties around 

the implementation of REFIT and energy sector transition reinforce investors’ concerns, 

increase the risk premium financiers charge for their capital, and discourage investment 

along the green industrial supply chain.   

7. Solving the financing challenge is central to advancing renewables in South Africa.  By 

optimizing financing structure and reducing transaction costs, South Africa can lower the 

overall cost of debt, which SARi analytics demonstrate is a major contributor to the costs 

of the ambitious volume of renewable energy procurement needed to achieve industrial 

development benefits. The analysis of SARi’s financing model undertaken through this 

engagement supports the conclusion that the proposed solution, which involves 

blending grant funds, concessional debt and risk guarantee instruments alongside 

private investment and domestic public funding, could be feasible. 

 8.  Collaborations with key international stakeholders can support South Africa’s 

transformation to become a leader in green growth. Leveraging the technical expertise 

of supporting nations and stakeholders can improve the quality of analysis, address 

difficult planning challenges, such as for transmission and financing, bolster investor 

confidence and reduce capital and financing costs for South Africa.  

9.  Additional research and concerted SARi-facilitated work in 2011 can help South Africa 

to begin implementing a landmark renewables development program. Financing 

challenges and requisite funding structures, industrial policy and strategy drivers, risk 

profiles and competitive strategies and grid integration issues differ materially across the 

various renewable technologies.  Consequently the implementation of each technology 

at scale will require further targeted analysis and the design of specific implementation 

strategies. These elements will need to be coordinated across the appropriate domestic 

institutions and local and international stakeholders for successful execution of these 

efforts.  It is the conclusion of this Engagement that SARi is well positioned as a focal point 

for these efforts and can assist domestic progress by providing coordination, analytic and 

core support to South Africa’s ambitious efforts to become a regional renewable energy 

leader.  
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OVERVIEW OF ENGAGEMENT 

Introduction 

Over the past year the South African Renewables Initiative (SARi) has investigated 

whether and how industrial and economic benefits could be catalyzed through an 

ambitious scaling up of renewables in South Africa. During this period SARi has worked to 

develop a core design proposal through commissioned research, economic modeling 

and extensive consultation with many public and private players in South Africa and 

internationally.  

As the design proposal advanced, SARi commissioned 2°Capital Advisors, LLC, to provide 

an independent due diligence review of the underlying financing model and 

assumptions, with particular reference to the needs of private finance, the optimality and 

practicality of the proposed blended concessional and commercial financing 

arrangements, as well as consideration of associated technological and institutional cost 

drivers and constraints. 

Critical consideration was given to identifying ways in which the scale up of renewables 

can be supported with minimal incremental financial or economic burden to South 

Africa. Key design constraints include minimizing the impact upon the South African 

electricity tariff (beyond the significant planned tariff rises needed to cover the full 

financial cost of coal) and a long-term convergence towards fiscal neutrality. 

Furthermore, financial support structures must optimize the use of limited international 

climate finance funds as well as tap into existing sources of finance wherever possible, 

such as development finance, export and trade credits, and private investment flows. 

This Engagement was designed to strengthen the quality of SARi’s conclusions and inform 

discussions among stakeholders beginning with the UNFCCC COP16 meetings in 

Cancun, Mexico that commenced on November 29, 2010.  During the course of the 

Engagement, the Consultant has worked closely with the SARi core team to provide real-

time feedback to the analytics and ensure a rigorous standard of due diligence.  The 

work conducted and its key findings are summarized herein.  
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Objectives 

The specific goal of this Engagement is to ensure that SARi’s technological and financial 

cost assumptions and drivers are accurate and that the financial structures envisioned to 

minimize costs, leverage available funding, and catalyze private sector financial flows 

are sound and practicable as best as can be ascertained when evaluating novel and 

ambitious effort.  

SARi’s task is two-fold: 

1) Define an industrial strategy for securing the economic gains from an ambitious 

program of renewables development, and  

2) Develop the financing and associated institutional arrangements that would 

catalyze such a program, without imposing an unacceptable burden on South 

Africa’s economy, public finances or citizens.  

After an intensive process of research, consultations, coordination and analytics, SARi has 

developed a plan detailing a possible path forward for South Africa. The plan would 

require the participation of numerous stakeholders, investors and donors; involve the 

allocation of significant national and international resources and have dramatic 

consequences for the lives and careers of many.  Therefore, SARi must ensure that every 

effort is made to continually test its assumptions, understand the implications, and 

develop the most optimal solutions.  This Engagement is a part of that process.   
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SCOPE & METHODOLOGY 

Scope  

During the term of the Engagement, the primary tasks were to: 

1) Perform basic due diligence review of: 

a) The underlying SARi financing model, including an initial examination of the 

overall model for comprehension, consistency with industry practices, and 

comparability with potential benchmarks and analytics. 

b) The logic, research and modeling approaches to projections around 

employment, localization and  generation mix 

2) Conduct extensive due diligence of: 

a) specific key model drivers, with particular reference to  

i) technology costs over time  

ii) inputs relating to finance requirements 

iii) any other component inputs as required 

b) perceptions of risks by providers of various forms of capital and relevant 

structures that may assist in mitigating or containing these risks 

3) Carry out a feasibility evaluation of: 

a) the practicality of the proposed blended financing arrangements, with 

consideration to:  

b) associated supply, market and institutional constraints as they might apply 

currently and over time 

4) Participate in: 

a) regular SARi team conference calls 

b) dialogue with SARi team members, partners and relevant stakeholders  

5) Conduct independent consultations with: 

a) project contributors  

b) third-party domestic and international experts, where possible, to test and 

refine critical assumptions. 
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Methodology 

I.) Target Assumptions  

At the outset of the Engagement the SARi team and Consultant identified and agreed 

upon the key modeling variables driving the core SARi conclusions. The most important of 

these assumptions are: 

1. Renewable Energy Generation Technology Costs 

2. Technology Learning Curves 

3. Technology Mix Over Time  

4. Financing Costs 

5. Availability of Capital - from domestic and international commercial and 

concessional funding sources 

II.) Due Diligence  

These assumptions were assessed through an intensive research process that included 

two parallel tracks: 

1. A desktop study – including independent reviews of private sector and 

governmental data sets, research, sectoral meta studies, comparative 

analyses of existing and proposed projects, studies by Original Equipment 

Manufacturers (“OEMs”) and component suppliers. Furthermore, privately 

aggregated data sets and models were reviewed, in confidence; to the 

extent they were shared by relevant parties.   

2. Individual interviews – Conversations were conducted with developers, 

investors, project sponsors and financiers involved across renewable 

energy technologies within South Africa and other emerging and 

developed markets, as well as with OEMs active in Africa, construction 

firms, venture capitalists, policy analysts, and technology researchers and 

equity research analysts.  In many instances, the authors of key studies 

were contacted and interviewed. 

III.) Benchmarking  

Estimates of technology capital and related development costs are highly subjective 

and often unintentionally skewed based on the interests and views of parties providing 

them.  The perspectives of key sector participants – suppliers, developers and investors – 

are critical for determining the South African-specific factors influencing these costs; 
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however, international benchmarks and independent researchers were actively 

consulted to help establish baseline technology assumptions and identify an 

independent view of the appropriate adjustments considering South African conditions. 

Additionally, market dynamics have been volatile in recent years for the primary 

renewable energy technologies relevant for South Africa – notably wind, solar 

photovoltaics (“PV”) and solar thermal (“CSP”). Current independent research studies of 

the various technologies – some still being finalized - were consulted to ensure up-to-

date, accurate pricing indications are employed in SARi’s analytics as well as clarify 

methodological variances imbedded in cost benchmarks. Studies and/or conversations 

with the authors from the following sources were particularly helpful, and corroborated 

by other sources: Sandia National Laboratories, the U.S. Department of Energy’s Solar 

Technology Roadmap (soon to be published), Greentech Media’s levelized cost of 

energy report (soon to be published), Lazard’s Levelized Cost of Energy Analysis (Version 

4.0) and the U.S. Energy Information Administration’s Annual Energy Outlook (2010)1.  

Furthermore, the Consultant was guest presenter during the International Symposium on 

Financing Energy Infrastructure in Eastern Africa held in Addis Ababa, Ethiopia, on 

October 22, 2010. During the official events, industrial site visits and preparatory work, 

numerous conversations were conducted with the conference’s esteemed guests and 

fellow presenters, which included a broad range of investors, OEM suppliers, policy 

makers, bankers and other professionals involved in renewable energy development 

across Africa. The substantive insights and experiences shared with the Consultant have 

assisted this Engagement immensely.  

Finally, many confidential and “off-the-record” conversations were conducted with 

participants active in development efforts, negotiations or processes within South Africa. 

The information provided by these individuals has been invaluable to conducting a 

rigorous due diligence and refining modeling assumptions.  Nevertheless, information 

included in this report is intended by the author for illustration purposes only and in no 

way can or should be attributed to specific individuals or projects.  Any errors or 

misrepresentations are the sole responsibility of the author. A list of individuals consulted 

for the benefit of this report is attached as Appendix II. 

                                                
1 See Appencix VII. 
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FINDINGS 

 

I.  Model & General Assumptions 

Model Structure 

The basic review of the underlying SARi financing model and its mechanics revealed a 

sound and defensible approach to financial projections with no material internal 

discrepancies or structural errors.  Despite the relative complexity – SARi model version 

13.0 contains 39 calculating tabs with an additional 17 output tabs – the model is 

relatively intuitive.  There is a contents page with hyperlinks for the most commonly used 

tabs, helping to minimize input errors. Additionally, the model is structured into 6 sections:  

1. Assumption input pages  – inputs for most assumptions, including macroeconmic, 

renewable technologies; jobs estimation 

2. Background engines – inputs basic defining criteria for “deal”—or phase—sizes  

and calculates certain other starting conditions based on published REFIT details  

3. Research – captures certain key data assumptions as stated in NERSA's REFIT and 

related documentation 

4. Key model engines – main calculation pages for determining LCOE and other 

important aspects of renewable generation and financial outcomes 

5. Diagnostic engines – calculation pages for determining outcomes for specific 

issues based after main model calculations are performed 

6. Results – analytic output pages and graphs 

A diagram of the model’s logical organization and key drivers are included in Appendix 

III. 

General Assumptions 

Background assumptions for macroeconomic factors such as GDP, foreign exchange 

and discounting are all drawn from governmental benchmarks or other appropriate 

published sources and projected according to commonly acceptable methods.  

Furthermore, the model incorporates key figures and planned changes in the South 

African electric system.  The data and forecasts for these inputs are sourced from the 

relevant planning documents, such as the 2009 Eskom IRP, Eskom’s 2009 Multi-Year Price 

Determination (MYPD), NERSA’s REFIT announcements, and the 2008 South African 
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government’s long-term mitigation scenario (LTMS) plans. The latter includes findings and 

policy recommendations that were the culmination of two and a half years of work that 

involved stakeholders from government, business, civil society and labor2. 

Although the model will remain an evolving work in progress, the Consultant found the 

product to date materially accurate; the underlying methodologies for estimation 

appear reasonable and consistent with approaches taken by international institutions. 

 

II.  Technology Assumptions 

Costs can vary widely by each renewable energy project, even of similar types and 

geography.  Ideally these will be assessed on a project-by-project basis. In the absence 

of historical data from operating renewables projects and actual data from pipeline 

projects, the SARi model necessarily makes generalizing assumptions by technology to 

arrive at economy-wide conclusions.  The model generally utilizes the most reliable 

granularity of data available. Refining these cost assumptions will be an important step 

once actual firm cost and operating data becomes available from implemented 

projects.  

Specific cost drivers included explicitly or implicitly in the technology assumptions are: 

• Capital costs 

• Generation interconnection costs (“gen-tie”) 

• Fixed operation and maintenance 

• Variable operation and maintenance 

• Net plant output 

• Capacity factor 

• Economic life 

• Planning & Development expenses 

• Engineering, Procurement & Construction (“EPC”) 

• Environmental assessments 

The model considers a slate of technologies, their capital and operating costs, financial 

structure (including accelerated depreciation where applicable), the time to construct 

the plant, the capacity utilization of the plant, and expected future cost learning curves.  

The main assumptions are summarized in the following table and discussed below: 

 

                                                
2 See DOE (2007), DOE (2010), DTI (2010), Eskom (2009) as well as Marquard et al. (2008) for further details.   
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* Solar assumed to include a blend of 75% CSP and 25% PV 
Source: Marquard et al (2008); LTMS 1 (2007); EIA (2007); E-on UK; EIA Annual Energy Outlook (2010); Lazard 
(2010); NREL (2009); US DOE (2009); expert interviews; SARI model v13.0; team analysis 

Detailed discussions with South African and international sector participants were 

conducted and project data reviewed to identify accurate cost benchmarks and 

adjustments as they might pertain to South Africa. Given that there are no renewable 

energy projects of scale operating in South Africa, many of these context-dependent 

variables can only be estimated using international benchmarks and known adjustment 

criteria for South Africa, at best informed by projects under development that have 

conducted varying degrees of professional analysis and solicited quotes from suppliers 

and contractors. However, until firm contracts are signed and actual projects 

undertaken, these assumptions will remain imperfect estimates.   

Levelized Cost of Energy  

The cost of generation is calculated as a levelized cost of energy (“LCOE”), usually 

assumed to be at the point at which the project will interconnect to the existing 

transmission system, the “busbar” or “node” .   

The LCOE for a project is the total life-cycle cost of generating electricity at the facility 

normalized by the total generation from the facility and is calculated in terms of rand, 

dollars or Euros per megawatt hour (ZAR, US$ or EUR/MWh).  Levelized costs represent the 

FactorFactor

Pr
oj
ec
t

Co
m
m
er
ci
al
	  fi
na
nc
in
g

WindWind CommentsCommentsSolar*Solar*

Capex ($m/MW) 2.05 • Average	  of	  a	  number	  of	  international	  benchmarks6.3Capex ($m/MW) 2.05 • Average	  of	  a	  number	  of	  international	  benchmarks6.3

O&M	  ($/kW-‐yr) 52 • Average	  of	  a	  number	  of	  international	  benchmarks61O&M	  ($/kW-‐yr) 52 • Average	  of	  a	  number	  of	  international	  benchmarks61

Capacity	  factor	  (%) 30% • Average	  of	  a	  number	  of	  international	  benchmarks34%Capacity	  factor	  (%) 30% • Average	  of	  a	  number	  of	  international	  benchmarks34%

Availability	  (%) 97% • From	  international	  benchmarks100%Availability	  (%) 97% • From	  international	  benchmarks100%

Debt	  rate	  (%) 11.5% • From	  discussions	  with	  banks	  and	  project	  developers11.5%Debt	  rate	  (%) 11.5% • From	  discussions	  with	  banks	  and	  project	  developers11.5%

Debt	  term	  (years) 15 • From	  discussions	  with	  banks	  and	  project	  developers10Debt	  term	  (years) 15 • From	  discussions	  with	  banks	  and	  project	  developers10

Equity	  rate	  (%) 20% • From	  discussions	  with	  banks	  and	  project	  developers20%Equity	  rate	  (%) 20% • From	  discussions	  with	  banks	  and	  project	  developers20%

LCOE	  ($/MWh) 94 238LCOE	  ($/MWh) 94 238

Construction	  time	  (yrs) 2 • Average	  of	  a	  number	  of	  international	  benchmarks3Construction	  time	  (yrs) 2 • Average	  of	  a	  number	  of	  international	  benchmarks3

Major LCOE base case assumptions

Project	  life	  (years) 20 • From	  discussions	  with	  OEMs	  and	  project	  developers20Project	  life	  (years) 20 • From	  discussions	  with	  OEMs	  and	  project	  developers20

Co
nc
es
sio

na
ry
	  fi
na
nc
in
g

Concessionary	  debt	  rate	  (%) 8.5% • From	  discussions	  with	  DFIs8.5%Concessionary	  debt	  rate	  (%) 8.5% • From	  discussions	  with	  DFIs8.5%

Debt	  term	  (years) 15 • From	  discussions	  with	  banks	  and	  experts10Debt	  term	  (years) 15 • From	  discussions	  with	  banks	  and	  experts10

Insured	  equity	  rate	  (%) 17% • From	  discussions	  with	  DFIs17%Insured	  equity	  rate	  (%) 17% • From	  discussions	  with	  DFIs17%

LCOE	  ($/MWh) 80 199

Commercial	  debt	  rate	  (%) 9% • Applies	  after	  concessionary	  debt	  has	  helped	  overcome	  initial	  risks9%Commercial	  debt	  rate	  (%) 9% • Applies	  after	  concessionary	  debt	  has	  helped	  overcome	  initial	  risks9%

Commercial	  equity	  rate	  (%) 15% • Applies	  after	  concessionary	  debt	  has	  helped	  overcome	  initial	  risks15%Commercial	  equity	  rate	  (%) 15% • Applies	  after	  concessionary	  debt	  has	  helped	  overcome	  initial	  risks15%
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present value of the total cost of building and operating a generating plant over its 

financial life, converted to equal annual payments and amortized over expected annual 

generation from an assumed duty cycle.  LCOE provides a consistent basis for 

comparing the economics of disparate projects across all technologies and ownership.   

The technology costs assumptions (discussed in this section) and financial cost 

assumptions (discussed in a following section) all feed into the LCOE calculations.  For 

each renewable energy generation technology, a pro forma financial analysis is 

conducted to determine the life-cycle cost. This pro forma analysis uses input 

assumptions for key project variables to determine expected revenues, costs, and year-

by-year after-tax cash flow over the project life.  The pro forma financial model used in 

SARi is straightforward and consistent with those in use by industry for similar levels of input 

data detail.  The following graphics summarize the technology LCOE calculations with 

corresponding cost benchmarks. 

 

Source: EIA (2007); E-on UK; EIA Annual Energy Outlook (2010); Lazard (2010); NREL (2009); US DOE (2009); 
expert interviews; SARI model v13.0; team analysis 

2010 Levelized cost of electricity for wind 
$/MWh 

102

90

83

98

123

65

 
Ø 94 

Lazard (2010): Low case 

EIA (2010) 

E-on UK: Actual project 

EIA (2007): High case 

EIA (2007): Low case 

Lazard (2010): High case 

Capex ($m/MW) 

Assumptions 

International LCOE benchmarks: Wind 

O&M ($/kW-yr) Cap factor (%) 

1.4 37 30 

2.7 68 30 

2.16 54 30 

1.97 31 30 

1.85 60 30 

2.2 60 30 

2.2 60 30 Average 
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* 3 hour storage ** 6 hour storage 
Source: EIA (2007); E-on UK; EIA Annual Energy Outlook (2010); Lazard (2010); NREL (2009); US DOE (2009); 
expert interviews; SARI model v13.0; team analysis 
 

 

Source: EIA (2007); E-on UK; EIA Annual Energy Outlook (2010); Lazard (2010); NREL (2009); US DOE (2009); 
expert interviews; SARI model v13.0; team analysis 

2010 Levelized cost of electricity for wind 
$/MWh 

213

269

216

191

 

US DOE (2009) 

Lazard (2008): high 
case 

Lazard (2010) 

Lazard (2008): Low 
case 

233 

Capex 
($m/MW) 

Assumptions 

International LCOE benchmarks: PV 

O&M ($/kW-yr) Cap factor (%) 

3.5 25 23 

4.0 25 23 

5.0 29 23 

3.75 38 23 

4.25 31 23 Average 

2010 Levelized cost of electricity for wind
$/MWh

251

249

271

261

177

NREL (2009)

Lazard (2010): Low case*

US DOE (2009)**

Lazard (2010): High case*

239

Confidential SA CSP project

Capex ($m/MW)

Assumptions

International LCOE benchmarks: CSP

O&M ($/kW-yr) Cap factor (%)

5.9 76 445.9 76 44

8.4 70 418.4 70 41

6.3 60 306.3 60 30

6.5 70 346.5 70 34

7.8 80 407.8 80 40

7.0 71 387.0 71 38Average
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Benchmarks were chosen to represent most accurately a range of possible scenarios for 

projects in South Africa. Additionally, certain benchmarks were chosen specifically to set 

parameters and compare the reasonableness of pricing feedback received during the 

Engagement with known peak or trough pricing in a technology.  For example, wind 

project costs were peaking around 2007 as turbine backlogs, gearbox shortages and 

rising commodity prices for steel and copper met with aggressive development efforts in 

a number of markets.  

Learning Curves 

Technology costs for a given technology decrease over time.  In the case of renewables, 

R&D, operating experience, infrastructure enhancements and improvements in 

institutional, regulatory, and legal environments drive down capital and operating costs.  

Given the impact capital assumptions have on the model, the assumed learning curve 

and starting costs assumptions are key model drivers.  

A great deal of effort went into diligencing these assumptions, particularly with 

international developer/owners of renewables projects and independent technology 

researchers, many of whom are in regular contact with OEM and component suppliers 

as well as project developers globally. Other key learning curve inputs assessed by 

technology experts involve evaluating supply chain markets (e.g. Are critical 

components supplied by only a few manufacturers?) and forecasts for raw materials 

markets such as silicon, steel, copper, and glass.  The resulting learning curves as they 

impact LCOE in the SARi model are shown below. 
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Sources: Marquard et al (2008); LTMS 1 (2007); EIA (2007); E-on UK; EIA Annual Energy Outlook (2010); Lazard 
(2010); NREL (2009); US DOE (2009); expert interviews; SARI model v13.0; team analysis 

In aggregate, assuming a commitment to ramp up renewables over several years 

towards the generally-acknowledged potential of at least 15% of capacity, SARi’s model 

calculates that it would require between 20 – 23GW of renewable capacity to achieve 

this by 2020-2025, at a resulting investment of between US$55 - 60 billion based on 

estimated capital costs and capacity factors. 

 

Source: Marquard et al (2008); LTMS 1 (2007); EIA (2007); E-on UK; EIA Annual Energy Outlook (2010); Lazard 
(2010); NREL (2009); US DOE (2009); expert interviews; SARI model v13.0; team analysis 

Levelized cost of energy 
R/MWh 

Renewable energy generating capacity 
GWh 
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This equals a total present value gap over the full financial cost of coal of US$ 9.1 billion. 

In present value terms this equals an average annual funding gap of approximately 

US$1.2 billion, as shown graphically below. 

 

* Cash flows discounted at 6% p.a. 
Source: Team analysis, expert interviews, SARI model v13.0 

LCOE Sensitivities 

Levelized cost of generation calculations are sensitive to capital costs, as well as the 

interest rate used to discount capital cost and the lifetime of the investment, and thus 

can be skewed by capital cost assumptions as well as tax and depreciation effects3. The 

SARi model minimizes these risks by inputting benchmarked estimates for capital costs 

and other technology factors, and then calculating its own LCOEs based on specific 

South African assumptions and accounting.  

                                                
3 SARi Analysis. Carbon War Room (2010). IER (2010) Lazard (2010) 

Equivalent to: 
•Present value of $9.1bn* 
•Cost per ton of carbon of 
$7.9*  
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A number of sensitivities were performed to analyze the relative impact of certain key 

technology assumptions on the LCOE calculations and overall funding requirements.  

Below is a summary of the main assumption sensitivities.  

Sensitivity
Impact on wind LCOE
$/MWh

Impact on solar LCOE
$/MWh*

Impact on funding gap
$m p.a.

10485

±10% capex 10186

±10% O&M 9592

Base case 94

Range

±10% capacity
factor

10485

236

238

260

240

265

265

216

217

216

1,280

879

877

1,587

877 1,672

1,672

1,187

1,235

 

* Average solar LCOE based on mix of 75% CSP and 25% PV 
Source: Team analysis; SARi model v13.0 

Generation Mix 

The LCOE is only one of many inputs in determining the appropriate mix of renewable 

energy generation technologies for South Africa.  A resource assessment is needed to 

determine the appropriate mix of primary energy sources (i.e. coal, nuclear, solar, wind, 

etc) availability, environmental suitability, infrastructure requirements, supply chain 

constraints and so on.  Furthermore, the determination will necessarily be framed in the 

national context and country debate around future energy needs and economic 

distribution.  Amongst the most relevant considerations are: 

• Affordability/Funding availability; 

• Number and quality of viable resource sites 

• Reducing carbon emissions; 

• New technology uncertainties such costs, operability, lead time to build etc; 

• Water usage; 

• Localization and job creation; 

• RegionalR development and integration; and 

• Security of supply 
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It is not the role of this Engagement to intervene in a long-running national conversation.  

Instead the approach taken here has been to review the feasibility of current plans 

under consideration, and if necessary identify shifts in the underlying assumptions that 

could influence conclusions.   

The SARi model draws upon several academic studies that start with LCOE calculations 

and cost learning curves by technology and then adjust the resulting generation mix for 

regional resource availability and quality, policy priorities, transmission infrastructure, 

existing new-build programs and other considerations relevant to the South African 

context, such as distribution of industrial benefits.  

The current technology mix selected aims to achieve the 1GW-3GW of new renewable 

energy sources needed each year for the next 15 years by balancing between 

electricity costs and economic benefits. On-shore wind delivers the lowest cost of 

electricity of any available renewables technology at this stage. It is already close to grid 

parity, and with adequate adoption targets and secure procurement pricing, wind can 

be largely localized for significant portions of construction and manufacturing.  

Consequently it plays a material role over time the SARi renewables development plan, 

shown below.  

Cumulative capacity requirements 
GW 

 

Assumptions: Capacity factors for all technologies from the following local and international sources. Source: 
Marquard et al (2008); LTMS 1 (2007); EIA (2007); E-on UK; EIA Annual Energy Outlook (2010); Lazard (2010); NREL 

25 

20 

15 

10 

5 

15% Renewable energy by 2020 15% Renewable energy by 2025 
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(2009); US DOE (2009); expert interviews; SARI model v13.0; team analysis 

 

South Africa is blessed with some of the best solar resources in the world4.  Utility scale 

solar, in the form of both PV and CSP will generate more costly electricity for some time 

to come, but will provide a different profile of economic benefits in terms energy security, 

diversification of regional  economic development benefits and potential for 

development of technological leadership in this rapidly growing technology. Solar PV 

offers near-term benefits for achieving early scale, as it can be sized to existing grid 

conditions, transported via existing infrastructure and is relatively quick and 

straightforward to install. Meanwhile, Solar CSP technologies offer longer-term benefit 

based on its scale, (base load-type) power curves, and localization potential. Reflecting 

these opportunities, development of a solar park in Upington is currently in feasibility 

stage, with the aim of serving as an industrial development cluster for solar PV, CSP and 

other solar-based energy technologies5.   

                                                
4 See Nasa Solar Data Analysis Center http://umbra.nascom.nasa.gov/ . Also http://www.helioclim.org/. 
5 Kanellos, M., Prior, B. (2010) 
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III.  Localization Assumptions 

Industrial and Employment Localization  

Summarys Conclusions  - Technology Assumptions 

SARi provides a rigorous analysis that yields reliable estimates of renewable energy costs for 
South Africa – but within limits. SARi’s analytics incorporate current pricing for technological 
components and consider local conditions, making SARi’s analysis more up-to-date and 
relevant than many often cited figures. Nevertheless, until firm EPC contracts are secured for 
projects, and grid costs are determined, these assumptions will remain subject to debate. 
Strengths 

Ø Costs and technical drivers supported by well-established international benchmarks  
Ø Stages of business cycle – peak to trough – evaluated, providing reasonable 

“bookends” around potential cost variances 
Ø Local conditions and circumstances considered and assumptions adapted accordingly 
Ø Estimates consistent with reported experience of local market participants  
 

Weaknesses  
Ø Projects, particularly initial ones, may vary widely from market-level averages 
Ø Lack of firm estimates regarding start-up costs, contingencies and up-front supply chain 

investment for early pioneering projects 
Ø No visibility of grid connection costs, potential regulatory fees or grid upgrade costs 
Ø Widely varying certainty of costs between technologies makes comparisons difficult  
 

Recommended Actions 
Ø Collaboration among officials, developers, OEMs and financiers to establish detailed 

analytic plans and firm cost estimates for initial projects to facilitate implementation 
Ø Conduct a transparent and independent grid upgrade review to establish realistic cost 

scenarios that can support Eskom and government planning and negotiation processes 
in a timely manner 

Ø Accelerate pilot and pioneer projects across technologies to improve visibility of costs 
and establish domestic baseline benchmarks 
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With its comparatively strong technical, 

scientific and manufacturing base South 

Africa has the potential to be a regional 

hub and catalyst for the development of 

renewables in sub-Saharan Africa. EPC 

contractors, mining companies and 

construction companies are already 

making inroads into solar and wind. 

Sophisticated legal and finance sectors 

enhance the potential ways industrial 

partnerships can develop, such as through 

licensing agreements, direct manufacturing 

by overseas OEMs or JVs with local OEMs. 

The analytic challenge is determining how 

much electricity generation capacity is 

required to enable local economic growth 

and social development. 

To address this, a number of interviews were 

conducted by both the SARi team and independently by the Consultant. A wide range 

of relevant industrial actors were consulted, including OEM representatives, suppliers and 

developers. Additionally, private planning documents were reviewed where possible.  

Finally, examples from other regions were considered.  Specifically, Brazil, China, South 

Korea, Ontario and California have all successfully promoted rapid growth of renewable 

energies and others such as Morocco and India seem to be off to a promising start.    

What emerge are three complementary factors that determine localization potential6: 

• First, the size of any single phase of an initiative or auction must be large enough 

to justify the economics of capacity building and forgoing importing certain 

components that might otherwise be sourced internationally.   

• Second, initiatives must clearly be understood to consist of multiple phases and 

policy signals must demonstrate a long- term commitment by the government. 

This is necessary to justify domestic investments in the supply chain and the 

added upfront costs of localizing higher complexity manufacturing capabilities.   

                                                
6 See GCN (2009), Marquard et al (2008), US PREF (2010) for related discussions. 

 
 

 

Source: Dr. P. Comberg, Alcosa Capital. Wind Symposium, Addis Ababa 22 Oct 10 

China –  Enforcing Economies of Scale and Refining Policy 

Policy 
n 2005: Adoption of „Renewable Energy Law“ obliging grid 

companies to purchase the full amount of the electricity 
produced from renewable sources 

n 2007: “Medium and Long-term Development Plan for 
Renewable Energy in China” sets government target of 
3% non-hydro renewable energy generation by 2020 

n Project implementation through concession tendering or 
project-by-project government approval 

n 70% local manufacturing requirement applies for all 
projects 

n 2008: Selection of six regions with good wind resources by 
National Energy Administration and setting of regional 
development targets to be reached by 2020 

n 2009: Amendments to Renewable Energy Law give 
renewables priority grid access; further requires grid 
companies to enhance the grid‘s capability to absorb 
wind power 

n 2009: Introduction of feed-in tariff 
n 2009: Abolishment of local manufacturing quota; today 

China‘s wind turbine industry is the largest in the world 
Facts 
n Total installed capacity (2010):  25,805 MW 
n Capacity added (2009): 13,800 MW 
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• Third, policy design should encourage localization and local content, but must be 

realistic in the economics and competitive realities of sector participants so as not 

to be too onerous and deter investment. The more that policies signal 

transparency, long-term commitment, and predictability7, investors of all types  

will be more confident to deploy long-term capital and make fixed, illiquid 

investments in South Africa.   

The SARi analytics examined 

specifically the pathways by which 

localization of production could 

happen in South Africa in relation to its 

existing capacities and economic 

competitiveness. A framework was 

developed based on different 

potential capabilities and the 

corresponding intensity of support 

required to achieve them.  SARi 

performed significant inquiries for all 

the key technology components and ancillary services like civics, electrical, transport, 

wind measurements etc.  

Calculations for employment and industrial localization potential relied on government 

statistical publications as well as research on South Africa’s workforce and human capital 

characteristics. Discreet calculations are made for Upfront and ongoing jobs per MW by 

technology, an indirect jobs multiplier and well as Jobs / MW over time at learning rates 

based on learning rates.  

For the Localization analysis, each technology was broken down into components, then 

a determination made about which components can be localized and based on what 

levels of support and intensity. These analyses were informed by a breakdown of labor 

skills relying upon Austin et al (2003) and average skills breakdown in relevant sectors of 

the South African economy from the Department of Labor. 

                                                
7 Credit to Deutsche Bank Climate Change Advisors, who have written extensively on the topic of providing 
investors “TLC: Transparency, Longevity and Certainty”. See “Paying for Renewable Energy: TLC at the Right 
Price - Achieving Scale through Efficient Policy Design” (Source: http://www.dbcca.com/). 

Industrial capabilities and government intervention framework

Intervention requirements Intervention requirements 

Government driven investments for strategic 
economic purposes – not commercially viable in 
short-medium term

Commercially viable but high complexity -
government investment required in specialised 
skills and technologies to enable investment

Within capability of company balance sheets, but 
clear medium term commitment required plus 
adequate skills supply

Within current industry capability

Sufficient notice required and information sharing 
to enable capacity expansion

Globally
leading

Advanced

Inter-
mediate

Shallow

 

Source: SARi Cancun Briefing Slides, IWEC, DCD Dorbyl 
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(1) Direct jobs: breakdown estimated from Agama (2003) wind jobs breakdown. Skilled (80%) include 
managers, professionals, technicians and craftsmen; Semi-skilled (20%) include semi-skilled, 
commercial / admin and trainees 

(2) Indirect jobs: breakdown according to overall economy excluding inapplicable sectors. Skilled (27%) 
include managers, professionals and technicians; Semi-skilled (50%) include clerks, sales & services, 
trade workers and plant & machine operators; Unskilled (23%) include elementary occupations 

 
Source: Agama Energy, “Employment potential of renewable energy in South Africa”, 2003; Department of 
Labour, “Job opportunities and employment in the South African Labour Market”, 2010; team analysis; SARI 
model v13.0 

 

Summary Conclusions  - Localization Assumptions 

Renewable energy can bring employment and industrialization benefits to South Africa, but the 
scale and scope is highly dependent upon implementation of strong and credible national 
policies and a supportive climate for industrial development.  
Strengths 

Ø SARi conducted extensive research and followed generally accepted methodologies 
Ø Consideration given to existing labor market skill mix and requisite mix to develop 

industrial capacities of different intensities 
Ø Technology-specific factors and requirements considered 
Ø Government statistics and third party research consulted 
 

Weaknesses  
Ø Limited and out-of-date research available for South Africa localization characteristics 
Ø Constant change in South Africa as well as renewable energy technologies add 

uncertainty to estimates 
 

Recommended Actions 
Ø Update research on localization characteristics in South Africa 
Ø Work with sector participants to establish realistic supply chain localization targets and 

expectations at various scales and intensities of renewable energy development 
 

 

Skilled Semi-skilled Unskilled 

20.5 

19.1 

0.0 

Indirect 

Direct 

10.2 

10.3 

2.5 

21.6 

51.3 

20.5 

9.1 

9.1 

Total 

9.1 

21.6 

Number of jobs created through SARi in 2020, thousands (with 15% ramp up by 2020) 

Unskilled 

Semi-skilled 

Skilled 
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IV.  Critical Scale Assumptions 

Achieving Critical Mass – Phase / Deal Sizes 

The minimum scale – number of MWs of installed capacity - that is needed to secure 

investment is a central analytic question for both localization and financing. The SARi 

model assumes that renewables must be acquired or bundled into critical mass phases 

or “deals” of approximately 2.6GW. These units are assumed to be of sufficient size to 

achieve progress towards localization and risk reduction for financing sources.  This 

translates into an average of 700 - 800 MW per annum each for additional wind and 

solar capacity over the next 15-20 years to justify long-term investments and sustain 

renewables industrial growth.  

Renewable energy capacity additions to be structured as a series of deals 

 

Source: SARi Model 13.0 

The experience from several jurisdictions informed the SARi analytics (see Appendix IV). 

This may be a conservative assumption in terms of size; the determinant will be the 

perception of coordinated political, regulatory and institutional alignment supported by 

a long-term commitment.  The stronger those signals, the smaller the individual rounds 

can be to still progress towards more efficiently priced capital, as the experience in Brazil 

and other jurisdictions, such as Brazil, Chile and Morocco, seem to point to.   

Transmission Implications for Renewables at Scale 

Potential deal breakdown 
GW 

Installed 
capacity 
GW 

Ramp-up 
time-
frame 

Capex 
$m 

0.8 2012-15 1,400 

2.6 2020 9,300 

2.6 2019-20 9,600 

2.6 2012-17 10,800 

2.6 2017-19 4,000 

2.6 2015-17 4,100 

2.6 2012-15 4,300 

2.6 2017-19 10,000 
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Transmission planning is a relatively complex, data-intensive process that does not lend 

itself well to simplified analysis. Capital costs for renewable projects generally include 

estimates for the portion of line required to reach the nearest transmission substation. The 

range of gird costs is really quite substantial.  Some of the best study data and actual 

project costs reviewed showed a central range between US$150,000 and US$450,000 per 

MW, with outliers spread to US$100,000 and US$650,000. The cost depends very much on:   

a) distance from the wind farm to the connection point,  

b) voltage level, and  

c) possible grid enhancement costs 

The renewable project envisioned over the next 5-7 years are assumed to only involve 

transmission connections and local grid enhancements, given the long planning lead 

times large-scale transmission expansions require. However even these more modest 

costs can still be substantial and are currently very uncertain given the lack of clarity to 

date from the various planning and regulatory bodies.  

To enable the ambitious renewables ramp-up envisioned by SARi, significant investment 

will be needed in transmission infrastructure at a national level. These costs are not yet 

reflected in the SARi model and could represent a materially large contingency. An 

important argument to consider is that such core infrastructure is for the benefit of the 

entire energy-consuming economy and not just limited to renewable energy industry 

special interests. Grid expansion to accommodate large-scale renewable energy in 

South Africa requires further technical, strategic and financial evaluation. 

Grid Stability and Reserve Margins 

Because intermittent technologies do not provide the same contribution to system 

reliability as technologies that are operator controlled and dispatched, they may require 

additional system investment as back-up power that are not included in the levelized 

costs.    

Methodologies vary regarding ways to calculate renewable energy project contributions 

to reserve margins. Reserve margins are defined as the capacity available during peak 

demand, so the most accurate measurements require estimation at the individual 

project level of probable power output during peak periods. Proxies look at wind or solar 
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resources on a geographical basis, and for more general modeling purposes the overall 

capacity factor, or some percentage thereof, for each technology is often used8.  

The SARi model does not directly address the cost of additional back-up generation.  This 

would need to be examined from a technical standpoint in conjunction with long-term 

system planning.  Anecdotally, the significant share of baseload capacity9 as a 

percentage of overall installed capacity in the South African grid and the additional 10 

GW of baseload coal and pumped storage hydro planned at Medupi, Kusile and Ingula 

respectively10, could help mitigate the concerns an ambitious renewables development 

program might have on grid stability over the next 5 to 10 years.  

                                                
8 FERC (2010), Mills et al (2007) 
9 Base load plants are facilities that operate almost continuously, generally at annual utilization rates of 70 
percent or higher. Intermediate load plants are facilities that operate less frequently than base load plants, 
generally at annual utilization rates between 25 and 70 percent. Peaking plants are facilities that only run when 
the demand for electricity is very high, generally at annual utilization rates less than 25 percent. 
10Included in the IRP 2010 are 4.3GW Medupi, 4.3GW Kusile coal-fired and 1.3 GW Ingula Pumped Storage 
hydro power stations (IRP 2010).  Eskom received a World Bank loan of approx. US$3.1 billion to construct 
Medupi. 

Summary Conclusions  - Critical Scale Assumptions 

A credible commitment to achieving scale in renewables is a key driver of successful market 
dynamics and capital formation, but it comes with its own challenges in managing and 
upgrading the transmission grid. If left unresolved, grid issues could become a hinderence to 
growth, as the magnitude of transmission and stabilization costs and how they will be distributed 
among participants constrains planning and capital allocation decisions. 

Strengths 
Ø Abundant experience from other jurisdictions serve as examples for achieving scale 
Ø South Africa and regional stakeholders and market participants consulted 
Ø SARi estimates of 2-2.6GW per tranche of renewables are likely conservative  
Ø Significant (>10GW) of additional baseload capacity to come online within next several 

years can provide backup support to renewables scale-up 
 

Weaknesses  
Ø Requisite scale for effective localization and financing highly dependent upon credible 

government policies and support 
Ø Grid cost uncertainty is among top concerns cited by market participants 
Ø Uncertain technology mix and procurement strategy add to difficulty of estimating 

critical scale  
 

Recommended Actions 
Ø Address grid cost concerns credibly, transparently and quickly through independent 

research and consultations 
Ø Work with suppliers to establish minimum requirements for localization of supply chain 
Ø Coordinate renewables implementation with supportive and enabling industrial policies 
Ø Develop and commence initial deals while reaffirming long-term commitment  
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V.  Financing Assumptions 

In its current form, the REFIT program will provide for 1 GW of renewable energy in its first 

phase. If the REFIT was expanded to the more ambitious level of 15% by 2020 or 2025, a 

total of US$55-60 billion will be required for renewable energy investment.  SARi estimates 

the incremental costs (above the full financial cost of coal), will be between US$0.7 and 

US$1.2 billion annually, or a net present value of between US$5.5 and US$9.1 billion.  The 

availability of medium term funding from both commercial and concessional sources is 

therefore critical to achieving the ambitious renewables targets under consideration.  

Scenario 20GW by 2020 23 GW by 2025 

Contribution to low carbon targets 22% 17% 

Investment required US$ 55 billion by 2020  US$ 60 billion by 2025 

Average annual incremental cost US$ 1.2 billion US$ 0.7 billion 

Total discounted funding gap US$ 9.1 billion US$ 5.5 billion 

Potential jobs created 50,000 35,000 

Source: SARi Economic Model v 13.0, team analysis 

Financing Costs 

Due diligence of financing assumptions was conducted in the same manner as the 

technology assumptions.  Extensive consultations were held with commercial and 

investment bankers, project financiers, development finance institutions (DFIs) and public 

sector funding sources, both domestically and internationally, in addition to interviews 

with renewable energy developers and researchers.  In parallel, the core SARi team 

continued to conduct workshops with relevant specialists [, including one in South Africa 

and one in London,] to address solutions to potential funding challenges. Key themes 

included:  

• appropriate commercial and concessional lending rates 

• relevant equity hurdle rates 

• available supply of different sources of funding 

• potential vehicles for isolating and mitigating investor risks 

• minimizing public and concessional funds required  

• potential structures for catalyzing additional private capital sources  

SARi’s core costs of financial capital were found to be reasonable, and are summarized 

below. 
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Assumed Financing Costs 

	  

Source:  SARi Model 13.0.  

A more technical explanation of the debt and equity financing cost due diligence are 

summarized in Appendix V.  

The Role of Multiple Funding Sources 

Concessional debt, political currency hedges and investment guarantees offer a 

significant opportunity to bring down the REFIT cost by reducing cost of capital and the 

associated incremental costs of renewables11.  Just as importantly, in the early stages of 

an ambitious ramp-up of renewables, these funds might be required to rebalance early-

stage risks and signal a level playing field to private capital sources12.  

Concessional finance 

Concessional finance can play an important catalytic role in overcoming various types 

of market or informational barriers, such as: 

• Financial  – additional costs, time needed to achieve economies of scale  

• Behavioral – to shift priorities, change habits 

• Regulatory – emission standards, energy subsidies, new technology 

implementation 

                                                
11 UNEP-SEF (2010) 
12 McNamara, A et al (2010) 

9.0

8.5

12.0

Concessionar
y 

Commercia
l 

15.0

17.0

20.0

Nominal cost of debt (%)* Nominal cost of equity (%) 
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• Technological – new risks, providers, processes etc 

Concessional finance helps fill a gap where other capital won’t lead in various ways: 

• demonstration projects 

• risk mitigation structures (technological, financial, regulatory…) 

• reduction of early costs 

• signaling high-level support 

• catalyzing institutional and regulatory reforms 

• providing a partner with host country negotiating credibility 

• fast-start funding  

Blended Financing Assumptions 

During the period of this Engagement significant detail was added to the SARi financing 

analysis in order to capture the dynamic characteristics of capital, and how policy, 

institutional and technology learning curves could interact with funding from commercial 

and concessional sources over time.   

There are many risks investors must evaluate before deploying capital into renewable 

energy projects, as highlighted in the tables shown in Appendix VI.  The risk profile 

investors and lenders face, and how these risks are allocated contractually, drive capital 

allocation and costs assumptions.  Given the risk profile of renewables, these costs tend 

to be high. 

Key factors underlying high capital costs for renewables13  

• Long exposure period to counterparty risks - for independent power 

producers.  

• Technological and natural risks - predicted generation depends on natural 

uncertainties in wind and sun conditions and limited availability of site and 

technology data. 

• High transaction costs - as new technology and less experienced developers 

make renewable energy projects more complicated and time-consuming 

from the lenders point of view, particularly where lower volumes are involved. 

• Policy risks - as renewables returns depend on adequate regulation and 

standards, incentive policies and other enabling policy frameworks being put 

in place and implemented.  

                                                
13 SARi desktop review, See Center for American Progress/GCN (2010). UNEP-SEF (2010). Deutsche Bank (2010). 
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SARI has estimated the potential blend of funding sources and respective costs that most 

likely will be required to overcome the early risk barriers and actualize an ambitious 

renewables development.  This starting mix of funding sources would evolve over time as 

the risk profiles improve, as illustrated in the following graphic: 

 

* Base case cost of debt lower than blended case to take average of changing debt rates into account 
Source: Team analysis, expert interviews, SARI model v13.0 

Sequencing Assumptions 

The SARi model assumes that funding capital responds differently across three discreet 

phases as institutions, regulations and technologies mature. Below is a descriptive 

summary of the key risk profiles assumed for these phases:  

  Institutional Technology Risks 
Financing Phase Risks Wind Solar 
1 – “Pioneering” Hi Low Med 

2 – “Early independence” Med Low Med 

3 – “Fully commercial” Low Low Low 
Source: 2°Capital Advisors, SARi analysis. 

For relatively mature technologies - i.e. wind, with more than [158 GW] global installed 

capacity14 - the limiting constraints on capital are primarily uncertainties relating to 

policies and institutions, not technology. As a demonstrable scale of wind projects are 

                                                
14 GWEC – Global Wind 2009 Report. http://www.gwec.net/  
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completed in South Africa, it will signal to investors and commercial lenders that the 

institutional and political risks have become comparable with other mature markets 

where renewable energy is commercially financed.   

Many project finance banks require technologies to have at least 12 months commercial 

operating history to qualify for financing. Therefore, for renewable energy projects with 

greater technological risk, such as some forms of solar CSP, some residual technology 

risks to equity investors may remain after the first phase of pioneering projects.  In these 

instances, concessional finance could be needed for a longer period of time until fully 

financeable with commercial sources15.  The implications for funding sources are: 

Funding Source Role  

Concessional finance • required early as a catalyst for mature technologies to 

buffer the non-technology risks for investors 

• helps overcome market failures, transfer institutional risks, 

enhance supply of capital 

• can provide a partner in the capital structure with greater 

negotiating leverage at host country institutions 

• can withdraw once a baseline scale at the end of the first 

phase is reached. 

• may be required to continue to mitigate residual technology 

risk for project equity investors (who don’t invest in 

technology risk) in higher risk technologies such as solar 

thermal 

Commercial finance • may participate early on to develop institutional capacities 

but initial pricing may be at wider credit spreads and equity 

hurdles, and require certain credit enhancements such as 

political insurance and contract guarantees. 

Source: 2°Capital Advisors, SARi analysis, UNEP-SEF (2010), UN-AGF (2010) Interviews, 

As installed renewables capacity increases over time, it is assumed that commercial 

borrowing costs will decrease to reach levels competitive with other international 

                                                
15 UNEP-SEF (2010). SEIA (2010).  
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markets and concessional funding will be able to withdraw16.  As competition from 

increasing flows of commercial capital drives debt costs down, equity hurdle rates and 

project WACCs would also be expected to decrease as the investment climate is de-

risked17.   These interactions were incorporated in the SARi model and an estimate of the 

cost implications are shown in the following chart. 

Using concessional debt and political risk insurance the remaining funding gap can be 
reduced by more than 30% 

 
Assumptions: (1) Concessional finance reduces cost of debt from 11.5% to 8.5% nominal, (2) 8.5% nominal cost 
of concessional debt includes 2.5% hard currency denominated borrowing cost and 6% ZAR hedging cost; (3) 
Political risk insurance reduces cost of equity by 3% after netting purchase cost 
Source: Expert interviews; team analysis; SARI model v13.0 

Commercial credit spreads and financing structures for more established infrastructure 

and projects in South Africa and other regions provided Instructive benchmarks18.  It is 

believed that long-run all-in commercial lending rates should converge towards, but 

slightly above, the all-in concessional rates currently being quoted19, largely driven by 

contracting credit spreads but also the assumption of macro economic benefits that a 

                                                
16 This occurs as jurisdictions compete for capital based on investment opportunities with similar risk profiles. 
Required returns, adjusted for sovereign credit and currency difference (which are hedgeable), would 
necessarily be similar.  
17 See UNEP-SEF (2010) for an extensive discussion of the role of public guarantees, and more broadly 
concessional finance, in the low carbon projects funding spectrum. 
18 Institutional, legal and policy frameworks are more mature and transparent for these projects, as reflected in 
tighter credit spreads. Consideration was given to differing profiles of capital intensity and cashflow 
predictability.  
19 Inclusive of the 6% hedging costs, which in effect reflects the requirement from capital controls that foreign 
concessional capital providers buy into risk-free rand-denominated capital.  
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large scale improvement in institutional, legal and regulatory context should have on 

South Africa’s sovereign credit (as expressed through the underlying risk-free rates)20.  

Leverage ratios of 70% for project finance structures are widely reported, with the 

potential to reach 80% for the most stable projects. More conservative leverage ratios 

trended around 50-60%.   

The SARi model incorporates this dynamic view of capital.  Assumptions regarding the 

interactions between risk perceptions over time that will determine an appropriate blend 

of funding sources for each technology are summarized below: 

Concessional and commercial finance could be blended in three phases towards 
commercial maturity 

Phase 1:
Pioneering

Phase 2:
Early

independence

Phase 3:
Fully commercial

Description • Support from 
concessionary funds to 
provide base capital, 
build investor 
confidence, 
institutional capacity 
and mitigate political 
risks

• Concessionary debt 
needed to support 
technologies not yet at 
grid parity

• Commercially viable 
markets, institutional 
and policy risks 
normalized to levels of 
mature, active markets

Description • Support from 
concessionary funds to 
provide base capital, 
build investor 
confidence, 
institutional capacity 
and mitigate political 
risks

• Concessionary debt 
needed to support 
technologies not yet at 
grid parity

• Commercially viable 
markets, institutional 
and policy risks 
normalized to levels of 
mature, active markets

Type of debt • Concessionary needed • Concessionary 
withdrawing, 
commercial competing

• Pure commercialType of debt • Concessionary needed • Concessionary 
withdrawing, 
commercial competing

• Pure commercial

Type of equity • Insured against 
political risk, venture  
/ high risks

• Managed / 
institutional risks

• Institutional / 
infrastructure risks

Type of equity • Insured against 
political risk, venture  
/ high risks

• Managed / 
institutional risks

• Institutional / 
infrastructure risks

Risk profile • High policy and 
institutional 
uncertainty

• Policy, Institutional 
Alignment; Residual 
technology risks

• Mature markets, 
institutions; 
technologies

Risk profile • High policy and 
institutional 
uncertainty

• Policy, Institutional 
Alignment; Residual 
technology risks

• Mature markets, 
institutions; 
technologies

 

Source: Team analysis, expert interviews 

                                                
20 See Butler and Fauver (2006).  



Page 33 

 

 

Structuring Considerations 

Structurally, the SARi model assumes concessional debt to fill the entire debt portion of 

funding for the first phase of projects.  Then, as institutional and policy factors are de-

risked, blended concessional and commercial funds are assumed (at improving credit 

spreads for the commercial lending component) as technologies and supply chains 

mature, until purely commercial financing market take over in mature and competitive 

markets that should develop at scale.  

In practice, it is expected that the participation of concessional debt will attract in other 

forms of financing even in the initial pioneering phase; that is the ultimate objective.  

Several bankers and developers reported that sources of export credit finance and some 

Summary Conclusions  - Financing Assumptions (Costs & Sequencing)  

Understanding and minimizing financial costs and their drivers are central to managing the 
overall expense of renewables. SARi has made extensive efforts to consult relevant stakeholders, 
bankers and investors to develop robust financial models that model the interaction of capital 
costs, sources and risks as they evolve over time by technology. The SARi assumptions are 
corroborated across sources and are sound; nevertheless they can be sharpened through the 
process of establishing financing vehicles and the funding of pilot and pioneering projects. 

Strengths 
Ø Numerous variables evaluated including funding sources, hedging costs and 

technology risk profiles  
Ø Dynamic interaction between risk evolution and financing costs modeled over time 
Ø Consideration given to institutional factors, such as mechanics of distribution and 

impact of concessional funds on development of capacities  
 

Weaknesses  
Ø Estimates highly dependent upon individual project risk profiles, legal structures and 

policies still under formulation and uncertain 
Ø Limited commitment from DFIs and commercial lenders on actual funding costs  
Ø Precise equity hurdle expectations difficult to determine and subject to numerous 

factors 
Ø Lack of actual South African renewables project experience of size 
Ø Need for additional risk mitigation products that markets may not currently provide 
 

Recommended Actions 
Ø Work with commercial and DFI lenders to structure a commitment to supply funding and 

at specific rates 
Ø Complete implementation of REFIT and requisite institutional requirements to lower 

perceived risks and uncertainties 
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commercial project finance could account for as much as one-third to one-half of the 

projects total debt capital required for high quality early REFIT projects21. 

Participation by these sources is dependent 

upon credit enhancements, such as 

political risk and counterparty guarantees 

and foreign exchange hedging22.  To the 

extent those structured credit 

enhancement products don’t exist, are 

expensive or are insufficient in supply, they 

could be developed using the concessional 

capital displaced from the project balance 

sheet by early commercial sources, as 

shown in the following diagram.  

Additionally, these products could be structured to allow institutional investors in South 

Africa to invest in the funds in the future as the sector scales up and risks are contained23.   

Concessional finance has the flexibility catalyze private capital into individual 
renewables projects through various structures 

 

Source: 2°Capital Advisors, UNEP-SEF (2010), IFC (2008), SARi analysis. 

                                                
21 Interviews with Consultant.  
22 See IFC (2008), ECIC (2010).  
23 Often institutional investors are restricted to investing in publicly traded liquid securities. Upfront design of the 
financing vehicles could allow for securities to be issued in the future that would provide access to these 
investors when a market becomes feasible.  
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These credit enhancements are 

important for project sponsors to 

ensure that future contracted revenues 

are secure and predictable, without 

which sponsors may be reluctant to 

invest.  And, they have a significant 

impact on the overall cost of 

renewables in South Africa. 

The SARi financing model does not 

include carbon credits. This reflects the desire of the South African Government to retain 

the carbon intensity reduction benefits of the SARi program within the South African 

energy system, and the unpredictability of funding flows from carbon credits. Excluding 

carbon credits from the SARi model thereby reduces risk.  

 

Impact of Concessional Finance on Costs 

 

Source: SARI analysis. Model 13.0 

Note that accessing concessional financing can add to complexity and processing time 

of transactions, which may be costly to investors and add friction to the process. 

Coordination among bilateral and multilateral financial institutions to mobilize capital for 

Concessional finance reduces cost of energy 

 
Source: SARI analysis. Model 13.0 
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project finance, especially in pioneering markets, has proven challenging and time 

consuming, even for clean energy projects24. An important conclusion is that there is a 

strong demand for institutional and structural vehicles that can streamline the delivery of 

concessional funds, and that these solutions must be driven at the governmental level.  

The vehicles and related solutions developed would offer streamlined access to 

concessional finance at a project level. Specific projects, such as the proposed 

Uppington Solar Park, would benefit from an effective SARI-type mechanism in being 

more readily able to access concessional finance as part of a broader framework of 

international co-operation.  

Funding Supply Constraints  

External concessional finance plays an important catalytic role even when adequate 

domestic sources exist. Concessional funds can enable projects by risk sharing and 

signaling policy support where technologies are not yet competitive or the regulatory 

context is shifting.  This helps attract early equity investors, accelerate development 

programs and free up domestic financing for related manufacturing and service 

capacities.  

Research during this Engagement found there may be near-term capital supply 

bottlenecks that could limit the full extent of existing plans.  However, a sampling of 

conversations suggests most participants in South Africa’s nascent renewables sector feel 

there is adequate financing supply available across concessional, commercial and 

trade sources for the initial REFIT phase of 1GW. Rough calculations estimate that 1GW of 

renewables with require approximately US$4.0 billion25. Assuming a 70%/30% debt-to-

equity, there needs to be US$1.2 billion of equity and $2.8 billion debt capital available.  

To fund the debt, many participants estimate up to US$1.0 billion could come from the 

balance sheets of the main South African commercial banks (assuming credit 

enhancements and guarantees). Of the total estimated debt (US$2.8), up to 1/3, or 

roughly US$1.0 billion, is estimated could be sourced from export/import financing26. The 

remaining US$0.8-1.0 billion would need to be supplied from concessional sources.  

At more ambitious levels of renewable development, funding supply constraints are likely 

to become more important. Capital constraints will need to be a investigated and 

                                                
24 Interviews with Consultant. See Younger (2010), Vajeth (2010). 
25 These are not SARi model conclusions but rather round numbers generally used in conversations and based 
on roughly US$4,000/kW of installed renewable capacity – more or less depending on technology. 
26 See ECIC (2010) for further criteria of certain Export-Import financing. 
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reviewed with relevant potential sources as part of the next phase of SARi’s analysis and 

research. SARi may be able to play a critical role here in enabling priorities to be set 

across diverse project options and technology strategies, taking incremental costs 

and financial and broader economic indictors into account, thereby 

enabling an effective allocation of limited financing resources to those projects 

that yield most for South Africa. 

There are also likely institutional factors within the development finance institutions (DFIs) 

that may slow the flow of concessional funds. DFIs, like many international investors, often 

have internal portfolio asset allocation models that help them limit their risk exposure to 

individual countries or regions and technologies and types of investments.  This also 

implies that if another African nation succeeds in attracting significant resources for their 

renewable sector before South Africa, they might consume some of the capital a DFI 

would have been able to allocate to South Africa if it were grouped within the same 

regional portfolio.  International commercial lenders interested in participating in South 

Africa’s growing market would need to overcome capital controls and currency 

hedging costs, potentially making it expensive or slow to enter the market. These factors 

make a strong case for proactive efforts by South Africa to negotiate, structure and 

secure adequate renewables financing from international and domestic institutions.  

Institutional Factors 

Domestic institutional arrangements, including regulatory and other policy measures, are 

the means for reducing investor risk and the associated REFIT premium. The message 

from investors and financiers was clear and consistent regarding the problematic 

arrangements and confusing signals characterizing the current situation for renewables in 

South Africa.  

Key areas where policy reform and institutional developments are needed to reduce 

investor risk include: 

• Government commitment to ambitious targets – a binding, ambitious ramp up of 

renewables provides investor confidence during periods of regulatory or policy 

uncertainty 

• Finalization of measures needed for REFIT implementation  - the inability to 

complete Key documents and processes such as the procurement criteria, power 

purchase agreement, direct agreement and the transmission and connection 
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arrangement on schedule adds significantly to investor concerns, and prevents 

financing from being obtains 

• Clarity on grid connection and costs – a major cost driver and gating item for 

developers. Without certainty that they can connect economically to the grid, 

they will not invest risk capital to develop project. This is already evident in South 

Africa, with developers stalling projects until clarification is received. 

• Appointment of the buyer for REFIT and clarity on the identity, composition and 

mandate of the Independent System Market Operator – given legacy and 

monopoly concerns, separating Eskom’s generation and grid system operation 

systems will be an important step to encouraged renewables IPPs.   

• Grid and infrastructure maintenance build-out – by planning and developing the 

additional grid infrastructure required to accommodate an ambitious addition of 

renewables capacity, South Africa will signal that it is investing in its commitment 

to renewable energy 

It is crucial that these processes are completed adequately, as they underpin investor risk 

reduction needed for development of sufficient viable projects and the resulting 

economies of scale and competitive pricing needed to reduce the basic REFIT price.  

This can best be achieved by aligning national economic, industrial, energy and climate 

objectives.   
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Summary Conclusions  - Financing Assumptions (Structure & Supply)  

With the right policy frameworks in place, funding structures can be developed to ensure 
adequate capital is available to South African projects at economic pricing. Some commercial 
lenders and investors believe adequate capital exists to finance the full scale of REFIT and solar 
park projects, but it is not clear that is correct. Concessional funds can play a catalyzing role in 
ensuring adequate funds are available early on, reducing the costs of uncertainties faced by 
pioneering projects, off-taking specific political, regulatory and execution risks, and adding 
credibility to South African signals of a long-term commitment. 

Strengths 
Ø Strong equity investor interest in South African renewables sector, driven by attractive 

REFIT tariffs and local resources 
Ø Strong domestic commercial lending and legal capabilities, including energy and 

renewables experience in neighboring countries  
Ø Large institutional funds sector could be accessed to increase sector capital flows 

through tradable structured products 
Ø The domestic capabilities of DBSA can expedite structuring of concessional funds and 

Increasing engagement by DFIs  
 

Weaknesses  
Ø Conflicting information makes it difficult to determine whether sufficient domestic funds 

exist within commercial lenders for a large scale renewables ramp-up 
Ø Lack of committed concessional funds, pricing and investment or distribution structures  
Ø Absence of PPA and other legal and regulatory documents inhibit the structuring of 

financing arrangements 
 

Recommended Actions 
Ø Coordinate with commercial and concessional lenders to ensure adequate supply of 

financing is available for full scale of envisioned projects 
Ø Establish structures for flowing concessional funds through commercial lenders to build 

capacities and lower internal risk perceptions for lending own capital 
Ø Develop fund structures that leverage concessional finance early on to jump-start the 

sector and allows for institutional investors to participate as the sector matures 
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CONCLUSIONS  

1. Analyses are Sound, Outputs Are Reasonable 

There were no material flaws with the models, analytic processes or key operating 

assumptions.  Further, the assumptions subject to due diligence and review were found 

to be reasonable and accurate to a material threshold.  

2.  There is Strong Empirical Support for Core SARi Conclusions 

In particular: 

• A critical mass of renewables is needed to achieve the green growth 

opportunities and domestic job creation.  Without a framework plan for 

committing to and achieving an ambitious scale of renewables, it will be hard for 

investors, developers, manufacturers, suppliers and other participants to plan and 

allocate the significant resources required for South Africa to harvest the 

employment and industrialization benefits a thriving renewables sector can 

provide. 

• An innovative solution to financing the incremental costs of renewables is needed 

to achieve critical mass with minimal burden on South Africa’s economy and its 

domestic energy consumers.  Ensuring adequate supply of financing at costs 

economic enough for early pioneers to persist through the many early 

uncertainties is vital. It is also an area where focused dialogue, coordination and 

fund structuring efforts among potential concessional and commercial lenders as 

well as other potential funding providers and stakeholders can yield valuable 

results in the near term. 

• A financing blend utilizing concessional debt and risk guarantee instruments 

would bring down the cost of capital and leverage modest amounts of domestic 

private and public funds channeled through the feed-in tariff during the early 

initiation period.  The support of the international community is critical to share the 

early risks and incremental burden of the transition to a low carbon economy until 

such time as the costs decrease and the benefits allow South Africa to proceed 

without additional assistance.  
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3. There are Several Important Policy Implications of the Due Diligence Findings 

Five major themes arose during this Engagement: 

1) There is significant investor interest and capital willing to invest in renewable energy in 

South Africa and excited by the policy statements enacted to date. 

2) Delays and uncertainties around the implementation of renewable energy policies 

and energy sector transition reinforce investors’ legacy concerns about operating 

within South Africa. 

3) Investors respond to the contractual and counterparty risk profile of an investment 

opportunity. The perception of institutional and regulatory uncertainty is expensive 

when priced into investor’s financial hurdle rates. 

4) Accessing and sequencing the complicated mix of financing sources and products 

required to support the long-term lifecycle of ambitious renewables development in 

South Africa can be costly for individual participants and might not come together 

over the long run if left to market forces alone.  

5) South Africa has a window of opportunity to bring down the costs of capital for 

renewable energy and create an enabling environment for a renewables-led green 

growth strategy 

3. Several Analytic Workstreams Can Advance SARi Objectives if Made Priorities 

Through the course of the Engagement several near-term workstreams have emerged as 

critical pathways towards addressing the due diligence findings and achieving success 

in South Africa’s green growth ambitions as outlined through SARi. 

1) Technical Collaboration on developing detailed, South Africa-specific figures for 

developing actual projects can serve to bring together relevant parties through a 

collaborative effort. By working with key international technical stakeholders (GTZ, 

DANIDA, DFID for example) South Africa can leverage best-in-class experience and 

support in negotiating with renewable technology suppliers for lower costs based on 

a national procurement strategy. Simultaneously the information gained will assist 

final planning and tailoring of national policies and institutions while enhancing the 

reliability of estimated funding requirements. 

2) Institutions Task Forces to ensure policy, legal and regulatory issues are successfully 

addressed could serve as critical confidence building measures with investors and 

provide scope for capacity building and collaboration with international 
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stakeholders. Keys are transparency, South African-led, and accountability to 

delivering outputs on time to establish reliability.  

3) Transmission Planning remains a large uncertainty both for near term costs of 

pioneering projects as well as longer-term strategy and commitment towards 

renewables.  Given the long planning horizons and important informational signals 

there is a high area of interest in advancing this work and significant scope for 

technical cooperation.  

4) Development of Financing Vehicles is central to advancing renewables in South 

Africa. A government-supported effort to pool the domestic and international 

financial expertise and secure adequate capital through easy to access vehicles 

and existing institutions can materially reduce the cost of an ambitious low carbon 

growth strategy. By optimizing financing structure and reducing transaction costs, 

South Africa can lower the overall cost of debt, which SARi analytics show is a major 

cost driver.  
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Appendix I –Biography 

Before forming 2°Capital Advisors, LLC, Mr. Fleischer was a Director at UBS Investment 

Bank where he focused on the global power, infrastructure and renewable energy 

sectors and lead related efforts in Latin America.  While at UBS Mr. Fleischer helped take 

the first wave power company public, sell the Chilean national electric transmission 

company to financial investors (the largest M&A transaction ever in Chile), and IPO the 

leading investor in Argentina’s electric system (the largest sector IPO ever in Argentina). 

Prior to UBS, Mr. Fleischer was a member of the Public Sector Energy Infrastructure Group 

at Goldman Sachs.   

From June 2009 to June 2010, Mr. Fleischer was a visiting Robert Bosch Foundation Fellow 

in Germany.  During his tenure as a Bosch Fellow, which is awarded annually to 20 

distinguished American professionals under the age of 35, Mr. Fleischer assisted the 

German Federal Ministry for the Environment with efforts around climate change finance 

and was a member of the official German delegation to the UNFCCC climate 

conference in Copenhagen.  Additionally, Mr. Fleischer also worked with E.On Climate & 

Renewables’ Munich-based team, investing in and developing renewable energy 

projects in Central Europe.  

Previously, Mr. Fleischer was a strategy consultant to leading U.S. healthcare 

organizations and an advisor to entrepreneurs in Latin America. Mr. Fleischer holds an 

MBA from Stanford University’s Graduate School of Business, an M.Sc., with Distinction, in 

Local Economic Development from the London School of Economics, as well as 

undergraduate degrees in Politics and Ecology from Emory University in Atlanta, Georgia.  
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Appendix II – Consultees 

Many individuals have provided expertise, data, guidance and feedback to this 

engagement directly or on the subjects contained within this report, including:  

Kevin Anderson, Phelan Holdings 

Youssef Arfaoui, African Development Bank 

David Colt, Carbon War Room 

Philip Comberg, Alcosa Capital GmbH, 
Board of Directors, SolarFun 

Wahid Fakir, Cape Concentrates 

Robert Futter, Cresco Project Finance 

Jesse Gary, U.S. Department of Energy 
Solar Energy Technologies Program 

Daniel Gizaw, Danotek Alternative Energy 
Technologies 

Norbert Gorissen, Federal Republic of 
Germany Ministry of Environment 

Sebastian Herzig, Wind Energy PPP Project 
Office 

Marc Immerman, Lereko Metier Capital 
Growth Fund 

Hrvoje Jelicic, E.On Climate & Renewables 

Matthew Kondratowicz, DB Climate 
Change Advisors 

Silvia Kreibiehl, Sustainable Investments 
Deutsche Bank AG 

Coenraad Krige, Kensani Capital 

Anna Lehmann, Toepfer International 

 

 

Mark Manley, PSEG Utility, Solar Team 

Ulf Moslener,  KfW Entwicklungsbank 

Silvia Paschke, KfW Entwicklungsbank 

Brett Prior, Greentech Media Research 

Michael Scholz, EnerVest AG  

Philipp Schuller, Deutsche 
Unternehmensfinanzierung 

Curtis Seymour, Robert Bosch Stiftung 
Fellow, California Public Utilities Commision 

Philip Shen, Roth Capital 

Stefan Simon, Corporate Energies Holdings  

Ignacio Uria, Gamesa 

Omar Vajeth, ABSA Capital 

David Wenstrup, Clinton Climate Initiative 

Scott Zuercher, CDM/JI E.On Climate & 
Renewables  
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Appendix III – Model Diagram  

 

Source: SARi Team, Model 13.0 
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Appendix IV – National Examples 

Brazil 

On December 14, 2009, Brazil's National Electric Energy Agency (ANEEL) held the 

country's first ever wind-only energy auction. Approximately 1,800 megawatts (MW) were 

contracted with energy from 71 wind power plants scheduled to be delivered beginning 

July 1, 2012.  This auction was one of a series to procure different renewable energy 

technologies, and with each announcement it was noted that the government was 

committed to long-term sector growth and additional auctions were to follow.   

Ontario 

The Canadian province of Ontario shows utilized a well structured procurement strategy 

and accountability through what amounts to a supplier concession to help achieve high 

levels of localization.  In January, 2010, the Canadian province of Ontario signed a 

US$7.0 bn agreement with Samsung and other partners to build wind and solar energy 

clusters totaling 2.5GW – 2.0 GW wind, 0.5GW Solar - presumed to be the world’s largest 

deal of its type.  The entire project is expected to produce energy equivalent to four per 

cent of Ontario’s total electricity consumption by 2016. Samsung and KEPCO, its main 

partner, will support the development of local infrastructure for the renewable energy 

industry by constructing production facilities to provide key components, such as blades, 

wind towers, solar modules and inverters. They will also encourage component suppliers 

to build manufacturing facilities in the area. In total, the project is expected to generate 

more than 16,000 green energy jobs within the province. 

United States of America – Wind PTC 

The US experience with the 

Wind Production Tax Credit 

(PTC) is widely viewed as a 

failure at promoting large 

scale localization.  The PTC’s 

intermittent and 

unpredictable renewals by 

Congress for periods of 1 to 3 

years at a time have lead to a 

halting start-stop 

 

Source: AWEA (2008), Navigant Study.  

http://www.solar-nation.org/pdf/Navigant-Tax-Credit-Impact.pdf 
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development cycle with few signals to promote localization of production, most of which 

is imported from Europe. 

 Summary	  of	  Examples	  of	  Renewable	  growth	  for	  industrial	  development	  

 Morocco	  plans	  to	  double	  its	  energy	  capacity	  and	  increase	  its	  renewable	  power	  generation	  from	  1.5	  to	  6	  
GW	  by	  2020.	  This	  would	  make	  renewables	  42	  percent	  of	  all	  power	  generation.	  

 Denmark	  implemented	  a	  feed-‐in-‐tariff	  programme	  in	  1993,	  which	  helped	  the	  country	  to	  become	  the	  
world	  leader	  in	  wind	  energy	  production.	  Denmark	  now	  obtains	  21	  percent	  of	  its	  electricity	  from	  wind	  
turbines,	  most	  of	  which	  are	  owned	  by	  individuals	  and	  local	  electricity	  cooperatives.	  This	  also	  helped	  
create	  21,000	  jobs	  in	  the	  wind	  industry.	  	  

 Germany’s	  Ecological	  Industrial	  Policy	  developed	  since	  1991	  provides	  a	  feed	  in	  tariff,	  and	  capital	  
subsidy	  for	  wind	  power	  in	  1991.	  With	  the	  help	  of	  this	  policy,	  Germany	  created	  the	  world’s	  largest	  
solar	  market	  and	  is	  able	  to	  meet	  its	  2010	  target	  of	  12.5	  percent	  renewables	  electricity.	  It	  also	  created	  
about	  250,000	  jobs	  in	  the	  country	  with	  400,000	  expected	  by	  2020.	  

 China	  plans	  to	  develop	  500GW	  renewables	  (mainly	  hydro	  and	  wind)	  by	  2020.	  Local	  content	  rules	  which	  
enabled	  build	  up	  of	  wind	  industry	  over	  past	  10	  years	  have	  recently	  been	  removed	  as	  the	  domestic	  
industry	  has	  become	  competitive.	  

 Ontario	  is	  seeking	  to	  become	  the	  ‘silicon	  valley	  of	  renewables’	  with	  a	  feed-‐in	  tariff,	  localisation	  criteria,	  
and	  strategic	  industrial	  partnership	  which	  aims	  to	  create	  50,000	  jobs	  in	  three	  years.	  	  

 India’s	  solar	  mission	  aims	  to	  generate	  20GW	  from	  solar	  by	  2022,	  to	  enable	  energy	  security	  and	  to	  
create	  favourable	  conditions	  for	  solar	  thermal	  manufacturing.	  	  
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Appendix V - Detailed Due Diligence of Funding Costs  

I. Structure 

Commercial debt in this context largely refers to project, or “non-recourse”, debt. This 

type of debt is based on the characteristics of the single asset and ring-fenced from 

other corporate assets in the event of default. As a result, project finance is credit 

intensive given both the lenders and equity investors are effectively exposed to all risks 

and contractual relationships relating to a project’s execution and operation during the 

tenor of any debt.  

 

Source: SEIA (2010). (http://www.seia.org/) 

II. Commercial Debt Costs 

 There was a high degree of consistency regarding debt and equity expectations among 

developers and financiers interviewed.  South African project debt is usually priced off 

the Johannesburg Interbank Agreed Rate (JIBAR), currently around 5.5% - 6.0%.  This rate 

may be swapped into a long-term fixed rate to mitigate volatility of payments over the 

term of the debt, which usually is anywhere from 12-18 years (conservatively assumed in 

the SARi model to be 10-15 years, depending on maturity of technology). Hedging costs 

(upfront or annual) and upfront debt fees of 1-2% all-in can add 50 – 200bps per annum.  
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Additionally, a lender will add a credit spread based on the risks of the profile to arrive at 

the interest rate charge for the debt.  Leverage was almost universally expected to be 

around 70% debt / 30% equity. The base SARi commercial debt assumptions are 

summarized below.  

Indicative Debt Terms
Leverage Ratio 70%
Duration of Debt 12 -18 yrs
Johannesburg Interbank Agreed Rate (JIBAR) 5.5% - 6.0%
Fixed rate swap and Upfront Fees 75 - 200 bps
Credit Spread - Pioneering RE Projects 400 - 500 bps

Approx. All-in Debt Costs: 11.0 - 13.0 %
Source: Interviews with Bankers, Investors, Developers. Based on actual project quotes  

III. Equity Returns Hurdle Rates 

Current Expectations 

Expectations for equity hurdle rate - the minimum amount of return an investor requires 

before they will make an investment – are directly tied to the risk profile of the 

investment. Expectations are thus highly sensitive to: 

• changing policy and institutional conditions 

• risk mitigation  

Long-term developer/ investors (those who intend to construct and own the operating 

assets) indicated current leveraged return hurdle rates (i.e. minimum IRRs) of 16% - 20%, 

with calculated project IRRs from REFIT tariffs in the low-20s% and significantly higher.  

While there is consistent praise among potential investors for the ambitious policies and 

attractive incentives in REFIT, many voiced concern regarding the implementation of 

announced policies. Given a great deal of uncertainty that remains about the 

implementation of basic REFIT- enabling elements, such as PPA terms, transmission 

interconnection agreements, power buyer arrangements, guarantees etc., as well as 

broader questions around long-term support within Eskom and the government for a 

large scale renewable energy build-out (lack of clarity around long term support for 

renewable energy vis a vis nuclear power and more coal in the MYPD and IRP planning 

documents we frequently cited) these high return expectations are deemed necessary 

to encourage developers to make the initial investments required during the 

development and planning process.   
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Early successes scaling-up projects and executing PPAs and grid connections with Eskom 

would play a meaningful role in mitigating the perceptions of risk. It is estimated equity 

hurdle rates would decrease by as much as 200-400bps by eliminating uncertainties and 

then further demonstrating the risks relating to institutions and Eskom to transparent and 

manageable.  The resulting equity rates of 16-18% would further decrease as efficiencies 

of scale were achieved, more enabling infrastructure (e.g. transmission, roads, ports etc.) 

constructed and competition pushes returns down by an estimated 300 to 400 additional 

bps in the long run to bring them in line with other low-risk, infrastructure and staple 

projects of similar complexity.    

IV. Concessional Debt Costs 

Concessional funds come from public sources, either directly or through multilateral 

development finance organizations, typically in the form of subsidized interest rate loans.  

The SARi model developed its assumptions for concessional debt in consultation with 

public sector, multilateral and development financial institutions. Ultimately the bulk of 

concessional finance for the scale required in South Africa will be structured and priced 

as a result of a negotiation and consultation process between the host and financing 

governments and institutions.    

As part of this Engagement, these assumptions have been reviewed with independent 

sources not involved in SARi from development finance institutions, governments and 

commercial arrangers of project finance working with concessional and other quasi-

public funding sources.  

More and more public-sector institutions have begun providing finance to help drive 

investment, such as Germany’s KfW, the European Investment Bank, Asian Development 

Bank, and the BNDES in Brazil27. These institutions are now major providers of project 

finance, underwriting loans for large-scale renewable energy projects. The debt is less 

expensive allowing them to directly, or via host country financial institutions, provide 

access to capital at favorable terms and pass on as low interest rates28. 

SARi assumes an all-in debt nominal rand interest cost for concessional funds of 8.5%. This 

consists of 2.5% interest and an additional 6.0% cost to hedge out currency and inflation 

risks.  These component levels were found to be broadly consistent with the cost of 

concessional funds reported around Africa and other emerging markets.  

                                                
27 GWEC (2009) 
28 Ibid. See Page 6 for example.  
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Appendix VI – Project Risks 

 
Source: Vajeth (2010) 
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i       See DTI (2010) Unlocking South Africa’s Green Growth Potential: The South African Renewables 

Initiative, Cancun Briefing Paper. 


