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Moomaw Role in IPCC SRREN 
Report 

Convening Lead Author 

– Chapter 1: Introduction 

• Lead Author 

– Summary for Policymakers 

– Technical Summary 

• Co-Editor 

– Annex I Glossary 

– Annex II Methodology (coordinated across report) 

• Previously convening lead author for Third Assessment Report; lead author for Second and Fourth 
assessment Report and Special Report on Carbon Dioxide Capture and Storage 

 

 

 

  

  

 

 



What is the IPCC role? 

• IPCC is a  UN organization that was formed in 1988 to advise 
governments on the science, impacts, adaptation and mitigation 
options for addressing climate change 

• There have been four assessment reports since 1990, and 10 special 
reports as well as guidelines on measuring and reporting 
greenhouse gases and other shorter technical documents 

• Each report is prepared by specialists nominated by their 
governments (About  110 for SRREN, 3 to 4 times that number for 
ARs ) 

• Each report is peer and governmentally reviewed twice and all 
comments are answered on a special website 

• There are strict rules for the utilization of articles, reports and data 

 



Goal of the SRREN 
• To assess the potential for Renewable 

Energy technologies to address climate 
change 

• Report consists of an introduction, six technology 
chapters and four integration chapters 
(1000+pages) plus 3 technical annexes 

• Report is a critical review and synthesis of the 
technical literature through October 2010 

• Comparative energy data ends in 2008 with some 
updates when sources were available.  



The Challenge: Emitted and potential CO2 from fossil fuels 



GHG projections  



Role of RE in context 



What is Renewable Energy? 

• Renewable energy is any form of energy from 
solar, geophysical or biological sources that is 
replenished by natural processes at a rate that 
equals or exceeds its rate of use.  

• RE is obtained from the continuing or 
repetitive flows of energy in the natural 
environment 

• Not all forms of natural energy flows are 
renewable, not all are sustainable, not all are 
low carbon 

 



Focus on energy services 

• Starting with energy services and then determine 
the primary energy needed to provide it 

• Improved efficiency of end use delivery and 
technological conversion must be considered in the 
choice of any primary energy supply 

• More than half of all CO2 from fossil fuels is from 
the waste heat of conversion 

• Renewables can provide services with less primary 
energy   

• Used Direct Equivalent Method for primary energy 



Pathways of energy from source to 
end use energy service 



Life cycle GHG 

emissions 

gms CO2eq/kWh 
 

Note does not include indirect  

land use emissions from  

biomass nor does it fully  

address regrowth rates for  

woody biomass to electricity 



Shares of global primary energy 



Some observations 

• On a global basis, RE accounted for 12.9% of 
primary energy supply in 2008 (IEA, 2010). 

• The largest RE source was biomass (10.2%) 

– 60% is for traditional cooking and heating in 
developing countries 

– 40% is modern biomass both liquid and solid 

• Hydropower is 2.3% 

• Wind, solar, geothermal account for 0.4%   



Share of primary energy in 
electricity generation 



Some observations 

• Hydropower is the largest RE source of 
electricity slightly greater than nuclear 

• Biomass and wind are comparable 

• Wind is growing rapidly 

• Solar is growing rapidly but is still small 

• Geothermal is growing quite slowly 

• Ocean energy is in its early stages of 
development 



Multiple benefits of RE 

• Can supply a substantial proportion of low carbon 
energy needed to prevent major climate change 

• Can also reduce most other emissions associated 
with fossil fuels 

• Can enhance energy security 

• Can enhance development in poor countries 

• Can reduce tension over resources internationally 

• When combined with efficient end use, can 
provide energy services at a reasonable cost 
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Wiser Role in the IPCC Report 

Coordinating Lead Author 

• Chapter 7: Wind Energy 

Lead Author 

• Summary for Policymakers (technical chapter coordination) 

• Technical Summary 

Contributing Author 

• Chapter 1: Renewable Energy and Climate Change   

• Chapter 11: Policy, Financing and Implementation 

• Annex III: Recent Renewable Energy Cost and Performance Parameters 

Environmental Energy Technologies Division  •  Energy Analysis Department 
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Basic Key Messages 

• Renewable energy deployment is already increasing rapidly 

• The global technical potential of RE will not limit continued growth 

• Renewable energy costs have declined, and further technical 

advancement will improve the economic potential for RE 

• Energy market integration concerns exist, but do not represent an 

absolute technical barrier to growth and are economically manageable 

in most situations at least at low to medium levels of penetration 

• Under certain framework conditions, RE can play a major role in future 

global energy supply and climate mitigation 

• Policy efforts will play a key role in determining the framework 

conditions, and therefore defining deployment outcomes 

Environmental Energy Technologies Division  •  Energy Analysis Department 
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Deployment of Renewable Energy Has 
Been Increasing Rapidly in Recent Years 

Influenced by policy actions, 
declining cost of RE, changes 
in price of fossil fuels, increase 
in energy demand, etc. 

Approximately 50% of new 
electric capacity added from 
2008-2009 (non-IPCC note: 
also in 2010) came from RE 

Collectively, developing 
countries host more than half 
of global RE electric capacity; 
China in the lead 

Growth in biofuels and RE in 
heating/cooling markets as well 
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RE Deployment Has Continued Despite the 
Tough Economic Environment 

Selected Indicators Units 2008 2009 2010 
Approx. % Growth Rate 

2008  09 2009  10 

RE electric capacity GW, cumulative 1,150 1,230 1,320 7% 7% 

Hydropower capacity GW, cumulative 950 980 1,010 3% 3% 

Wind power capacity GW, cumulative 121 159 198 31% 25% 

Solar PV capacity GW, cumulative 16 23 40 44% 74% 

Solar hot water capacity GWth, cumulative 130 160 185 23% 16% 

Ethanol production Billion litres/yr 67 76 86 13% 13% 

Biodiesel production Billion litres/yr 12 17 19 42% 12% 

Environmental Energy Technologies Division  •  Energy Analysis Department 

Selected Indicators of Recent Growth  

in RE Deployment (REN21 2011) 

Note: Data provided here are from REN21 (2011), not IPCC (2011) 
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The Geographic Spread of RE Deployment 
Has Grown; China’s Emerging Dominance 

Environmental Energy Technologies Division  •  Energy Analysis Department 

Note: Data provided here are from REN21 (2011), not IPCC (2011) 
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Technical Potential of RE > Energy Demand:  

Will Not Constrain Global Deployment 

“Even in regions with 

relatively low levels 

of technical potential 

for any individual RE 

source, there are 

typically significant 

opportunities for 

increased 

deployment 

compared to current 

levels” 

“Climate change will have impacts on the size and geographic 

distribution of the technical potential”, and continued research 

is needed; most-prominent impacts likely associated with 

hydropower, bioenergy, and wind, especially at regional levels 
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Levelized Cost of Many RE Technologies Is 

Currently Higher than Existing Energy Prices 
But in various settings, RE is already economically 

competitive; monetizing external costs of energy supply 

would improve the relative economic position of RE 
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Significant Technical Advancements and 
Associated Cost Reductions Demonstrated 

Key Areas of Potential  

Future Advancement: 

• New/improved feedstock production/ 

supply, advanced biofuels & biorefining 

• Advanced PV and CSP technologies 

and manufacturing processes 

• Enhanced geothermal systems 

• Multiple emerging ocean technologies 

• Foundation and turbine designs for 

offshore wind energy 

Further cost reductions are expected in the future, increasing the 

“economic potential” for RE  

Non-IPCC side note: wind costs have declined substantially since 

the 2009 U.S. data point presented above, and the levelized cost 

of wind energy in the US is now at an all-time low 
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Energy Market Integration Concerns and Costs 
Exist; Are Technology and Location Specific 

* Assuming CSP system with 6 hours of thermal storage in US Southwest. 

** In areas with Direct Normal Irradiation (DNI) > 2,000 kWh/m2/yr (7,200 MJ/m2/yr) 
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Challenges Not an Absolute Technical Barrier: 
Growing List of Economically Manageable Solutions 

Many Options Exist to  

Manage Integration 

• Technology diversity 

• Geographic diversity 

• Network infrastructure 

• Improved operational/market 

and planning methods, e.g. 

– RE output forecasting 

– Improved scheduling  

– Larger balancing areas 

• Increased generation flexibility 

• Demand flexibility 

• Energy storage 

Specific options used will 

depend on local conditions, 

tech. developments, etc. 

 

 

 

Environmental Energy Technologies Division  •  Energy Analysis Department 

Up to ~20% wind: cost of balancing, 

resource adequacy and transmission 

estimated at ~0.7-3 cents/kWh 
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Mitigation Potentials and Costs: Key Findings 
from Review of 164 Global Energy Scenarios 

• Significant increases in RE deployment are indicated in the 

majority of scenarios, regardless of GHG concentration targets 

– 2008: 64 EJ/yr of RE (~13%) [30 EJ/yr of which = traditional biomass] 

– 2050: More than 50% of scenarios show RE deployment at >173 EJ/yr 

(27%) (max of 400 EJ/yr, 77%) 

• Deployment of RE significantly increases in scenarios with lower 

GHG concentration stabilization levels, though a wide range of 

deployment levels are observed 

– < 440 ppm CO2 stabilization: median RE in 2050 = 248 EJ/yr 

• Many combinations of low-carbon options can contribute to low 

GHG concentration levels, but in the majority of scenarios RE is 

the dominant low-carbon supply option by 2050 (> nuclear & CCS) 

• When RE deployment is constrained, GHG mitigation costs 

increase and low GHG concentrations may not be achieved  

 

 

Environmental Energy Technologies Division  •  Energy Analysis Department 
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Global RE Supply in 164 Scenarios vs. 
Fossil and Industrial CO2 Emissions 
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No Single Dominant Technology/Sector, but:  
(1) Bioenergy, Wind, & Solar Play Major Roles; and  
(2) Renewable Electric Supply Key In Medium Term 
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Under Most Conditions, Increasing RE  
Dramatically Will Require Policy Action 

• Focus is broadening 

to include not just 

electricity, but also 

transportation and 

heating/cooling 

• As experience and 

literature has grown, 

more robust 

“lessons learned” 

are beginning to 

emerge 

An Increasing Number & Variety of RE 

Policies Have Driven RE Deployment 
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Selected Lessons Learned from Policy 
Experience and Academic Literature 

• Two market failures create the rationale for additional support for RE: 

(1) GHG and other external costs; (2) innovation market failures 

• Public R&D investments in RE technologies are most effective when 

complemented by other policy instruments, particularly deployment 

policies; supports reinforcing technology/market development cycles 

• Feed-in tariffs and RPS’ can both be effective/efficient depending on 

design and market conditions: no one-size fits all solution 

• Flexibility to adjust policies as technologies, markets, other factors 

evolve is important, as are policy design details and stability 

• Enabling policies can play a key role in encouraging deployment 

(e.g., non-RE policy design, siting policies, transmission and 

integration policies, education, technology transfer) 

• The linkage and inter-relationship between RE policies and carbon 

policies is an emerging issue and challenge 



U.S. renewable energy 
policy opportunities 

• Federal tax credits 

 

• R&D funding 

 

• EPA regulations on power plant pollution 

 

• State policies 

 



 
 
 

Questions? 

 

For further information, please contact:  

      
Megan Rising 

Energy Outreach Coordinator 

Union of Concerned Scientists 

617-301-8061 

mrising@ucsusa.org 

 


