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IRENA introduction 

     Renewab le energy c an: 

• Meet our goa ls for secure , reliable and  sustainable  

energy 

• Provide electricity access to 1.3 b illion peop le 

• Promote economic development 

• At an affordable cost 
 

   

The Voice, Advisory Resource and 

Knowledge Hub for 170 Governments 



IRENA introduction 

Divisions 

 

• Innovation and technology 

center (IITC) in Bonn 

 

• Country support and partnership 

(CSP) in AD 

 

• Knowledge, policy and finance 

center (KPFC) in AD 
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The Global Context 

The urban middle class is growing 

Electricity demand will grow rapidly 
in non OECD 

But huge untapped markets will remain 



The Energy Sector is Being Transformed 
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A virtuous cycle is unloc king the economic , social and  environmental 

benefits of renewab les 
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Global Investment in Renewable Energy 



BUT 
THE ABSENCE OF UP-TO-DATE 

COST DATA IS A BARRIER 

THAT IS WHY IRENA IS RAMPING 

UP ITS WORK 



Renewable cost analysis at IRENA 

Fills an important gap in knowledge 

World-class database of costs 

Cutting edge analysis, not just data 

More products and analysis coming 

Costing Alliance deepens engagement  



Renewable Power 

Generation Costs  

in 2014 

JANUARY 2015 



Framework 
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Where to set the boundaries? How to get data?  

Are costs even available? Prices, or price indicators? 

 

Levelised cost of electricity (LCOE)  



  

The relentless improvement in competiveness 

continues 
 
Renewables competing head-to-head with 

fossil fuels 

Future cost reductions will be more 

challenging, policy driven 

Highlights 

Integrating variable renewables doesn’t 

change the conclusions 



  

Renewables competitiveness 

continues to improve  



  

Competing head-to-head with fossil fuels 



  

Integrating high levels of  

variable renewables is competitive 



Cost reduction drivers are changing 

Low equipment costs change the dynamics 

Balance of project costs, O&M, financing 

will grow in importance 

In some cases more challenging to unlock 

But cost differentials are large and 

the policy levers exist 



Wind power 
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Technology improvements 

+ 

Capital cost declines 

= 

Falling LCOEs 
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Offshore wind LCOE 
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Solar PV module prices 
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Solar PV 
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Technology improvements  

and 

cost reductions 

= 

Falling LCOEs 



Residential Solar PV 
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CSP: a set of technologies 

22 

• Deployment is in its infancy (~5 GW) 

• Cost reduction potential is good 

• Solar towers have greater cost reduction potential with 

higher operating temperatures and lower cost thermal 

energy storage 

• Cheap thermal energy storage allows dispatchable 

power -> more valuable generation (particularly in high 

RE scenarios) 

 



CSP technologies 
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Don’t forget, biomass, hydropower and 

geothermal 

Hydropower 

Biomass 

Geothermal 



PV costs and markets in Africa 

Eun young So 
Program Officer, PV Cost and Markets in Africa 

IRENA Innovation and Technology Centre 

 

eso@irena.org 

 

 

 

mailto:eso@irena.org
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Irradiation distribution 

Sunbelt 

35 N 

35 S 



 Abundant solar resource 

 Energy demand growth in Africa 

 Poor energy supply by utilities 

 

 Leapfrogging the development pathway of OECD 

countries by using RE with mature technology 

  Solar PV is mature and modular solution with 

competitive costs today (down to USD 6 cents/ kWh)  
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Solar PV in Africa  



• Joint project with GIZ/BMZ 

• Focus on collecting up-to-date data on current costs of 

PV projects (SHS, mini-grids and utility-scale projects) to 

provide source for an evidence based decision making  

 What do “competitive” costs look like in Africa? 

 What are the barriers to achieve these levels in new 

markets in Africa? 

 How do we get there? What facilitating policies are 

needed? 
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Accelerating PV  

cost reductions in Africa  



 Solar Home System components 
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Solar home systems and mini-grids 

 Mini-grid components 

http://www.google.de/imgres?imgurl=http://barejasolar.com/images/epc.jpg&imgrefurl=http://barejasolar.com/turnkey_solar.html&h=372&w=603&tbnid=jp_ry1ec5djbsm:&zoom=1&docid=nyp7zy1rk5x7im&ei=l1jlvd7mckov7abajocwaq&tbm=isch&iact=rc&uact=3&dur=664&page=1&start=0&ndsp=22&ved=0ceoqrqmwdg


• Simple system / typically DC use 

• It became inexpensive 

• Can provide 24 hour power without backup generator 

- only supply limited quantities 

- Battery management is the challenge 

• Temptation to over-discharge 
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Merits of SHS ? 



• 24hour AC power- often better than the central grid 

• Batteries for off-peak loads 

• Solar to minimize diesel usage 

• Basically a mini-utility 

- metering, tariff collection, admin. Challenges 
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Merits of Mini-grid ? 



 

 

 

• Flower farms 

 

• Coffee/ Tea farms 

 

• Hotels and lodges 
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Mini-grid productive use 

in Africa 

http://www.google.de/imgres?imgurl=http://www.zuurbier.com/uploads/nieuws/big/nrgcms-90317.jpg&imgrefurl=http://www.zuurbier.com/newsitem.php?id%3d20&h=480&w=633&tbnid=cxl99r8f2dmysm:&zoom=1&docid=pe_ikc1htplstm&ei=-lvlvbxvg4hw7ga9y4g4cw&tbm=isch&iact=rc&uact=3&dur=2538&page=1&start=0&ndsp=21&ved=0cfuqrqmweg


Grid connected  

PV applications 

Utility scale (>1MW)  

Commercial scale 

Grid connected residential system 

Off grid  

PV applications 

Utility scale (>1MW)   

Mini grid/ hybrid system With batteries 

Without 

batteries 

SHS Excluding Pico 

systems (1-10W) 

and up to 1kW  

Above 1kW 

below 5kW 
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Technical categorization 
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Technical categorization 



Multipronged approach: The contact sources 

1. Government authority  

2. Energy related economic community  

3. List of companies registered on regulatory organization’s websites 

4. Alliances, Business associations / Private companies 

5. International development organizations   

6. Development banks  
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Data source 

 

Total data collected : 

               Over 360 data sets from 17 countries in Africa  

 

            Analysis on ‘PV costs in Africa’  

                                               publication in June 2015  

 



• Module costs 

 

• BoS Hardware costs (Inverter, wiring and cables, rack, 

monitoring system and battery etc. ) 

 

• BoS Soft costs ( customer acquisition, system design, financing 

and installation costs etc.)  

 

• Total system price 

38 

Cost breakdown for the analysis 
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Total system price of  

                     PV in Africa 
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SHS costs in Africa 

75% cost 

reduction potential  
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Mini grid costs in Africa 

All cost components have 

large potential to cut the 

cost down 

 

Especially, Soft cost 
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Utility scale  

solar PV costs in Africa  

Operating or under construction in 8 African countries 

Source: IRENA Renewable Cost Database and Global Data, 2014 
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Utility scale PV costs in 

Africa 

60% 

reduction  



 Large potential of cost reduction opportunities in Africa 

• Every cost components 

• Especially in soft cost 

 Policy recommendation will be provided to accelerate 

deployment of PV 
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Conclusion  

 

Analysis on ‘PV costs in Africa’  

                                               publication in June 2015  

 



Audience participation time 
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A)    172  

B)    139  

C)    140  

D)    None of the above (is it over yet?)  



IRENA’S 

PV PARITY INDICATORS 
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PV Parity Indicators 
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• Tracks quarterly competiveness 

• Indicators, not actual costs 

• Target audience are policy makers and thought 
leaders 

• Start with North America 

• Can lead to more detailed analysis 

• Supports other IRENA activities 
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Installed cost variation by city  
 

Consistently wide variation in 
installed costs, why? 



Methodology 
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• Simple metrics 

• LCOE vs Effective Electricity Rate/Value 

 

 

• Require detailed assumptions & analysis 
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Residential PV Parity:  
San Francisco 

Minimum effective electricity rate

Maximum effective electricity rate

Average California electricity rate (EIA)



http://www.nrel.gov/data/pix/Jpegs/19739.jpg
http://www.nrel.gov/data/pix/Jpegs/04212.jpg
http://www.nrel.gov/data/pix/Jpegs/06773.jpg
http://www.nrel.gov/data/pix/Jpegs/19980.jpg
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Biodiesel production costs (2009 to 2010) 

Conventional biofuels: Biodiesel 
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Advanced biofuels 

Numerous advantages 
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Advanced biofuels 



Electrification 

Battery pack costs are high, EV’s could be a more interesting solution than PHEV’s 
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Pure electric vehicles 
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Outlook to 2020 and beyond is promising 

Advanced biofuels and 

electrification to be competitive 

Don’t forget biomethane 



Upcoming work of IRENA costing 

PV parity indicators 

Stationary applications 

Global wind learning curve 

RE power cost reduction potentials 

RE and energy security 
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Transparent data 

Simple methodology 

Timely and policy relevant information 

IRENA’s PV cost analysis 



Thank you! 

mtaylor@irena.org            Eso@irena.org  

IRENA’s Cost Analysis 

Bringing Our Future Forward 

mailto:mtaylor@irena.org
mailto:Eso@irena.org


Additional slides 
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What is solar PV? 

Photovoltaics 

= Photo (Light) + Volt (electro-motive force) 

http://www.google.de/imgres?imgurl=http://triligenergy.com/images/from-send-to-module.jpg&imgrefurl=http://triligenergy.com/from-sand-to-module.html&h=287&w=960&tbnid=p5mugxfy6wwilm:&zoom=1&docid=wx58ehjnpnsc2m&ei=ojllvygioibc7gbowidqcq&tbm=isch&iact=rc&uact=3&dur=3407&page=1&start=0&ndsp=24&ved=0cdgqrqmwca
http://www.google.de/imgres?imgurl=http://3.bp.blogspot.com/-488rcydup_w/tfdnkcwytii/aaaaaaaaaju/f-gm-seu8xc/s1600/01_sand-ingot_comp111.jpg&imgrefurl=http://cserockerzzz.blogspot.com/2011/06/how-micro-processor-will-be-created.html&h=600&w=900&tbnid=d_j3zufrwq2cwm:&zoom=1&docid=lcbhculhkocfqm&ei=ojllvygioibc7gbowidqcq&tbm=isch&iact=rc&uact=3&dur=2690&page=3&start=52&ndsp=32&ved=0cm4bek0dmdg


http://costing.irena.org/irena-renewable-costing-alliance.aspx 

http://costing.irena.org/irena-renewable-costing-alliance.aspx
http://costing.irena.org/irena-renewable-costing-alliance.aspx
http://costing.irena.org/irena-renewable-costing-alliance.aspx
http://costing.irena.org/irena-renewable-costing-alliance.aspx
http://costing.irena.org/irena-renewable-costing-alliance.aspx
http://costing.irena.org/irena-renewable-costing-alliance.aspx
http://costing.irena.org/irena-renewable-costing-alliance.aspx
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Costing alliance encourages 

The sharing of real world RE project data 

Supports higher quality analysis 

Evidence based decision making 

Allows IRENA to deepen the analysis 

Successful deployment of RE technology 



Member countries 

Private sector 
members  

Observers 
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Alliance structure 
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