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IPCC: The buildings sector offers the largest low-
cost potential in all world regions by 2030
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Introduction and motivation

EE investments can yield benefits beyond the
value of saved energy and reduced emissions
Total value of NEBs may exceed direct energy
benefits in many cases
However NEBs are rarely included in CBA of EE
and CC mitigation projects
Therefore, there is a need to quantify/monetize
the NEBs, to enable their introduction into a
more realistic energy- and climate-related
decision-making
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Outline

Introduction and motivation
Typologies of NEBs
Review of worldwide case studies to quantify
NEBs of building efficiency programs
Suggested methodology for aggregation of
NEBs
Conclusions
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Typologies of NEBs

Co-benefits vs. ancillary benefits (IPCC 2001,
IPCC 2007)
Very few explicit classifications of the NEBs exist

Davis et al. (2000): three categories - health,
ecological, and economical co-benefits
IPCC (2007): similar to Davis et al., but also
adding improved social welfare and poverty
alleviation

We suggest the following detailed typology for
the NEBs:
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Suggested typology for non-energy benefits
energy efficiency investments in buildings (1/3)
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Suggested typology for non-energy benefits
energy efficiency investments in buildings (3/3)
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Review of literature on NEBs (1)

Over two dozen studies on NEB appraisal
identified
Typically physical impacts of emission reduction
and EE are, first, quantified, and then the NEB is
monetized
We collected both values since assumptions for
translating physical impacts into monetary ones
vary with research method and geographic
location; and can be controversial (e.g. value of
life)



3CSEP

Review of literature on NEBs (2)
Most extensively studied:

avoided morbidity and mortality
reduction of air pollution
productivity gains

Under-researched:
improved energy security
induced technological change

Few regions subject to quantitative research on
CO2 mitigation co-benefits (USA, EU)
Least researched NEBs - in developing
countries and transitional economies
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General findings: co-benefits counted

Individual co-benefits were often evaluated to amount to
as much as 20 – 43% of energy savings
The total value of NEBs (if estimated) often exceed the
value of energy savings
Katz (2005, 2006), O’Conor (2004), Platts Research and
Consulting (2004), Hanushek (2005), Buckley et al.
(2005), Paladino and Company (2005), Clinch and Healy
(2001), Schweitzer and Tonn (2002), Fisk (2000a,
2000b), Heschong Mahone Group (1999), Menzies
(1997), Federspiel (2002), Pape (1998), Shades of
Green (2002) and others monetized these benefits in the
range of several million euros and US$ in different
countries, attaining several percent of their national
GDPs
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Quantified non-energy benefits of building
energy-efficiency programs (1/5)
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Quantified non-energy benefits of
building energy-efficiency programs (2/5)
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Quantified non-energy benefits of
building energy-efficiency programs (3/5)
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Quantified non-energy benefits of
building energy-efficiency programs (4/5)
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Quantified non-energy benefits of
building energy-efficiency programs (5/5)
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Suggested potential methodology for
aggregation of NEBs

Supply curve method might be used as follows
average cost of conserved energy:

where ai is the annuity factor.
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Quantifying co-benefits

Example 1: co-benefit of CO2 savings

Example 2: co-benefit of reduced mortality
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Limitations
Often not possible to entirely compartmentalise co-
benefits
Some overlap; sometimes one is the result of another
(e.g., reduced air pollution and improved health), thus
care is needed to avoid double-counting
Monetising physical indicators of certain benefits (e.g.,
value of life, health, and comfort) is controversial as
translational coefficients vary widely
While the co-benefits are universal, their values are
case- and geographic location-specific => hard to
derive general regional, national or global policy-
related conclusions
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Conclusions
Many individual co-benefits amount to 20-43% of saved
energy costs
Largest financial value of NEBs as compared to the
direct benefits – economic benefits estimated over the
lifetime of a complex weatherization measures
At least 9 groups of researchers monetize the value of
single NEBs in the range of tens – hundreds of million
EUR/yr in different countries, occasionally reaching
billions
corresponding to a few % of national GDPs
A simplified methodology has been proposed for a zero-
order incorporation of NEBs into CBA
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Some of these issues are also covered and updated in upcoming climate
change special issue of “Energy Efficiency” journal
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Health co-benefits
Might be considered the most important NEB at the
global level for buildings related mitiation
Include avoided morbidity and mortality, their influence
on productivity and, consequently, on GDP growth
A wealth of research on this NEB
Examples:

in Ireland total mortality benefit of a 10-year proposed
EE program estimated as US$ 2 billion undiscounted
(Clinch and Healy 2000)
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Ecological co-benefits
Often impact on cleaner indoor/outdoor air inseparable
from health co-benefits (estimated mainly from two
perspectives: better ventilation and clean-burning, more
efficient stoves)
Examples:

NPV of reduction in waste water and sewage over the
lifetime of installed EE measures was up to $US 657
per participating hh (Schweitzer and Tonn 2002)
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Service provision co-benefits
EE improvement and emission reduction might provide
some services at a higher quality:

transmission&distribution (T&D) loss reduction
fewer emergency (gas) service calls
utilities’ insurance savings

Examples:
T&D loss reduction ranges from US$ 33 to US$ 80
per participating hh (Schweitzer and Tonn 2002)
bill-related calls became less frequent, which
amounts to savings about US$ 21.1/yr. and accounts
for ca 7% of total annual energy savings (Stoecklein
and Scumatz 2007)
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Social/political effects
Include improved social welfare and fuel poverty
alleviation, safety increase (fewer fires), increased
comfort, better awareness, increased political popularity,
benefits to disadvantaged social groups
Available estimations significantly vary in scope and size
Examples:

cost-effective improvements in EE could cut utility
costs by US$ 270-1,360/hh-yr (European
Commission 2005)
after implementing a weatherization program comfort
benefit amounts to ca US$ 140/hh-yr; accounting for
43% of total annual energy savings (Stoecklein and
Scumatz 2007)


