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Large Potential for End-Use Energy 
Efficiency (EE) to Mitigate Carbon



Possible Benefits of Household EE 
For Sustainable Development

•
 

Reduced energy costs for residents
•

 
Growth of electricity infrastructure with clean 
technology

•
 

Improvement in local air quality
•

 
Increased jobs on site

–

 

Jane Ellis of the OECD



Clean Development Mechanism

“The purpose of the clean development mechanism shall 
be to assist Parties not included in Annex I in achieving 
sustainable development and in contributing to 
the ultimate objective of the Convention, 
and to assist Parties included in Annex I in achieving 
compliance

 

with their quantified emission limitation and 
reduction commitments under Article

 

3.”

 

-UNFCCC, 
Article 12.2.,1997

Accumulated number of registered projects
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Its Growing 

•Current estimate worth of CDM pipeline = US $25 billion
•Large Market for Energy Efficiency 
•$60 billion CER Market for Household Energy Efficiency



The Dilemma: an Untapped Potential

CERs issued in each sector
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Number of projects 8 136

CERs 1226 28662

Household EE projects account for less than 0.3% of the projects

 

in the CDM 
pipeline; while industry EE projects account for approximately 4.4%. 

Household and industry 
combined do not account 
for even 0.01% of the total 
CERs estimated within the 
CDM pipeline. 



Research Question

•
 

What are the barriers causing household energy 
efficiency projects to be such a small percentage 
of the CDM portfolio

•
 

…and what then is the next step for household 
EE under the CDM to fix this dilemma



Research Methods

•

 

Published literature and UN reports, 
•

 

Project design documents (PDD)
•

 

Interviews
•

 

Financial analysis

1) In-depth case study on the Kuyasa Gold Standard Project

2) Analysis of the 8 Existing Projects in the pipeline
•

 

Kuyasa Project, South Africa
–

 

CFLs, Solar water heaters, ceilings
•

 

Salvador, Brazil
–

 

CFL distribution and refrigerator replacement
•

 

Visakhapatnam, and Yamunanagar

 

& Sonipat

 

(India) (2 projects)
–

 

CFL distribution CDM Project 
•

 

Moldova (2 projects)
–

 

Biomass Heating in Rural Communities Project  
•

 

Kupang, Indonesia. 
–

 

Biomass cook stove replacement
•

 

Ghana. 
–

 

CFL distribution



Case Study:
 Kuyasa Low-income Housing 

Energy efficiency Project
4 Barriers

Benefits to sustainable development



Khayelitsha slum

•
 

$1-2 per week

•
 

Between 500,000 and 1,000,000 people

•
 

Reconstruction Development Program (RDP) government 
issued homes



Kuyasa Energy Efficiency Project

•

 

NGO, SouthSouthNorth, installs Solar hot water heaters, insulated ceilings, 
and CFL light bulbs in 2309 low-income homes in the Kuyasa neighborhood

•

 

2.85 tCO2e per household per year ; 21 years reduce 138,180 tCO2e total

•

 

Won the Gold Standard Award

•

 

Won Carbon's Best CDM Project at the Carbon Market Insights Conference, 
Amsterdam 2004 

•

 

Vienna-based Renewable Energy and Energy Efficiency Partnership called it a 
“model project for national replication”



Sustainable Development, 
but a “Split-incentive Barrier”

Total Financial Benefits from the Kuyasa Project

Energy savings, 
$80, 36%

Health, $88, 39%

CER revenue, $57, 
25%

health
energy savings
CER revenue



Dispersed End-User Barrier
•

 

Collective action problem
•

 

Hard to manage compared to Industry projects where there is 1 end user and 
decision maker.

•

 

Research, implementation, and monitoring are difficult and expensive
•

 

Boundary problem



Suppressed Demand

•
 

When total energy expenditure goes 
down…consumption goes up. 

•
 

Net emissions are then difficult to anticipate 
without a pilot study

•
 

Does not affect fraudulence, CERs are still 
awarded based upon the monitoring, but is 
essential for financial modeling

•
 

CFLs are not affected by Suppressed Demand



Monitoring Barriers

•
 

Dispersed end-user barrier
•

 
Immature methodologies
–

 
9 methodologies for all Demand-side EE

–
 

Kuyasa displays complexity;
•

 
Prohibiting of Performance Based Monitoring
–

 
Each intervention must be monitored separately

–
 

The Pao
 

de Acucar
 

project in Brazil 



Analysis of Existing Projects

•Percent saved from baseline in comparison to total reductions

•Percent saved from CFL light bulbs is similar in many different nations because it 
is electricity based instead of fuel based.

•Most fit to be scaled and uniform across differing demographics



Financial Viability

•
 

Kuyasa and the India CFL projects are the only financially 
sustainable projects in the face of the split-incentive barrier 
when CER price is approximately US $20



Scaling-Up

•
 

Projects are more financially viable if scaled to a larger 
demographic

•
 

Approximately half of the “difference”
 

is from scaling-up, the 
other is from the fuel source.



Programmatic CDM

•
 
Approved July 2007

•
 
Open-ended group vs. a Closed group

•
 
Includes “long-tail”

 
emissions reductions

•
 
Only 1 project currently in the pipeline

•
 
Currently only 1 technology allowed

“Long-Tail”

 

emissions reductions –

 

Hinostroza

 

et al.



Comparison of traditional and programmatic CDM

Traditional CDM projects: Visakhapatnam, and Yamunanagar

 

& Sonipat

 

(India)

Benefits 
1) Multiple CPAs can be included under 1 PoA, allowing supply to 

meet market demand, also reduces operational costs 
2) Open-ended group instead of a closed-group reduces capital costs 

for baseline research.
3) Open-ended group participation creates higher cooperation with 

community.

Problems
• Volume of GHG reduction not required to be known at registration 

– thus cannot be used for initial financial modeling.



What have we learned? And what are the solutions for the 
pCDM?

•

 

Dispersed end users
–

 

pCDM

 

open-ended group allows for a decrease in capital costs 
–

 

The open-ended group creates easier access the dispersed end-users 
–

 

The program system will inspire more community cooperation during the 
monitoring phase

•

 

Monitoring
–

 

Monitoring is essential. For now, use technologies that are simplest to monitor 
–

 

Performance based monitoring is superior but not allowed, also not currently 
applicable to pCDM

•

 

Suppressed demand
–

 

Essential to calculate in all household EE projects.
–

 

CFL’s

 

not affected
•

 

Split-demand
–

 

Scaling –up increases revenue
–

 

Combination of PDDs

 

under the PoA

 

allows small-scale to meet full market 
demand and reduces transaction costs

–

 

Open-ended group leads to minimized capital costs 
–

 

Minimize costs, maximize revenue.
•

 

Means: More people, more efficiently.



What have we established?

•
 

There is a large market for household EE CDM projects
•

 
Scaling up to reach a larger demographic helps to 
overpass the split-incentive barrier

•
 

The open-ended group system of the pCDM
 

is meant to 
help manage the dispersed end-user barrier.

•
 

CFL distribution projects are the most financially viable 
without supplement funding.

What does this mean for the future of the pCDM?



It takes time

Time needed to request for registration 



Recommendations

Known:
•

 
pCDM

 
is very new

•
 
Will take a number of years to “work out the kinks”

Therefore, first --
 

attempt the projects with the least 
amount of variables so as to advance the pCDM

 system.

CFL distribution is the best “next step”
 

for household EE 
projects in the pCDM

 
because it has the highest 

chance of success.



Reasons

•Simple technology

•Most attempted projects in CDM this far

•Tested in a number of differing regions and demographics

•Easiest form of replacement and usage. Do not need a construction crew. 

•Significantly easier to monitor compared to heating space and/or

 

water because of its uniform 
supply.

•minimally affected by suppressed demand. 

•can be expanded over large regions through the pCDM

 

system. 

•More financially viable when scaled to large demographics. 



Conclusion

•
 

CFL distribution is the next best step for the success of 
household EE projects in the newly formed pCDM

•
 

Long-term goals are still to have full building retrofits 
and interventions that have more health and sustainable 
development benefits. 

•
 

At this time, the pCDM
 

system must be “ironed out”
 with the easiest, most likely to succeed projects so that 

more complicated projects can be attempted in the 
future.
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