
Overview of Scenario 
Activities and Interactions 

with the Technology Experts 
in the SRREN

Volker Krey, Leon Clarke

IAMC Meeting, Tsukuba, Japan
September 15, 2009



Contents

• Structure of the Oslo meeting
• Overview of SRREN scenario review
• Overview of feedback from technology experts
• A path forward



How do we bridge the different 
approaches to analysis?

Energy-economic or integrated 
assessment models

Bottom-up assessments of 
technology cost and potential

The interaction 
should go both 
ways.
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A Little Context on the Short- 
Term and Long-Term Goals

A New Set of Integrated Scenarios

Today AR5 (2013)SRREN (fall 2010)

SRREN

Scenarios Work through IAMC w/Technology Experts



Overview of the Oslo meeting

• 2-Day workshop
• Participants


 
representatives from 9 IA modeling teams


 
~20 technology experts (CLAs+LAs) from technology chapters 

• Agenda


 
Presentation of current status of SRREN scenario review


 
9 IA models presentations (8 global/1 regional)


 
6+1 technology chapter presentations 
(biomass, solar, geothermal, ocean, hydro, wind, and systems 
integration)


 
Lots of discussion


 
Conclusions: “Memorandum of Common Understanding”



SRREN Scenario Review



Submission to SRREN scenario 
survey

• SRREN survey


 
1st and 2nd best scenarios


 
Details on renewables


 
Technology matrix

• Caveats 


 
Results are biased


 
difficult to consistently 
assess some important 
issues, e.g. impact of limits 
on CCS and nuclear or 
delayed participation.

• Solution


 
focus a bit more heavily on 
some coordinated studies 
such as EMF 22, ADAM, 
and RECIPE.

Participating Model
Number of 
Scenarios

AIM 3
DNE21 7
ETP 3
GRAPE 2
GTEM 7
IMAGE 4
MARKAL / AIM CGE 3
MERGE‐ETL 17
MESSAGE 7
MiniCAM 8
POLES 15
REMIND 28
TIAM 10
WITCH 12
Total 126



The remaining primary energy must 
come from low-carbon sources.
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Note that the scale of 
low-carbon energy 
production is related 
to emissions and 
concentrations, but 
also heavily 
influenced by the 
scale of energy 
demand, which is 
highly uncertain.



Renewable energy will provide some 
portion of the low-carbon demand.
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By 2050, 
production of 
energy from 
renewable sources 
is dramatically 
higher than today 
in many of the 
scenarios.

Deployment in 
2010

The variability in 
renewable energy 
deployment at any 
concentration is 
very similar to the 
variability in low- 
carbon energy 
more generally.



How does the availability of CCS influence 
the deployment of renewable energy?
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The scenarios 
indicate that 
although the 
availability of CCS 
may have an 
important influence 
on deployment, 
uncertainty in the 
scale of the energy 
system is also 
critical.

The answer might be different 
if more scenarios with limited 
nuclear were provided and it 
depends on assumptions of 
performance and cost.

We need to force 
more consistency 
in the dataset.



Renewable Energy Deployments
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There is still work 
to do to enhance 
the consistency of 
the comparison. 

But this material 
can be used to 
develop illustrative 
pathways for 
consideration

Renewable Energy Deployments



400 500 600 700 800

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

2050

CO2 conc. [ppm]

W
in

d 
el

ec
tri

ci
ty

 s
ha

re
 [-

]

400 500 600 700 800

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

400 500 600 700 800

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

400 500 600 700 800

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

400 500 600 700 800

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

400 500 600 700 800

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

400 500 600 700 800

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

400 500 600 700 800

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

400 500 600 700 800

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

400 500 600 700 800

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

400 500 600 700 800

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

300-400 ppm (Cat I)
400-440 ppm (Cat II)
440-485 ppm (Cat III)
485-570 ppm (Cat IV)
570-660 ppm (Cat V)
660-1000 ppm (Refs)

w/ CCS
w/o CCS

Is the system integration aspect sufficiently 
well covered in IA models?

Deployment in 
2006 (<1%)



Technology Chapters



Source: Jose Moreira & Andre Faiij (Bioenergy)



Source: Dan Arvizu (Direct Solar)



Source: Segen Estefen (Ocean)



Source: Ryan Wiser (Wind)



Conclusions from 
Oslo Meeting

• SRREN


 
Scenario data to 
technology chapters


 
Feedback on attainability  
of deployments and 
enabling factors 

• AR5


 
Interaction between 
technology and IA 
modeling communtiy 
(„closing the loop“)



A PATH FORWARD



A technology-focused EMF-style 
study?

• IPCC asks for second-best scenarios that might be closer to reality than the 
usual first-best scenarios

• There are some recent examples into this direction (e.g. EMF22, ADAM, 
RECIPE), but this is not sufficient

• Interaction between IA Modeling community and technology community 
needed to get a better representation of main technology characteristics (e.g. 
fluctuating renewables) as well as expectations over the short- to medium 
term (e.g. industry upscaling, technology components)

• An improved understanding of each others needs is required to make this 
work, e.g.
• TE → IAM: Resource supply curves – ideally gridded
• IAM → TE: deployment levels to estimate future costs

• Iterative process
• Special Issue with technology papers as well as scenarios (IEA ETP has 

been quite successful with this concept as it goes beyond just modeling)



Thank You!
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