
The University of Manchester Research

Counting good: quantifying the co-benefits of improved
efficiency in buildings

Link to publication record in Manchester Research Explorer

Citation for published version (APA):
Sharmina, M., Broussous, C. (Ed.), & Jover, C. (Ed.) (2009). Counting good: quantifying the co-benefits of
improved efficiency in buildings. In C. Broussous, & C. Jover (Eds.), Act! Innovate! Deliver! Reducing energy
demand sustainably (pp. 185-195). Kph Trycksaksbolaget AB.

Published in:
Act! Innovate! Deliver! Reducing energy demand sustainably

Citing this paper
Please note that where the full-text provided on Manchester Research Explorer is the Author Accepted Manuscript
or Proof version this may differ from the final Published version. If citing, it is advised that you check and use the
publisher's definitive version.

General rights
Copyright and moral rights for the publications made accessible in the Research Explorer are retained by the
authors and/or other copyright owners and it is a condition of accessing publications that users recognise and
abide by the legal requirements associated with these rights.

Takedown policy
If you believe that this document breaches copyright please refer to the University of Manchester’s Takedown
Procedures [http://man.ac.uk/04Y6Bo] or contact uml.scholarlycommunications@manchester.ac.uk providing
relevant details, so we can investigate your claim.

Download date:22. Aug. 2022

https://www.research.manchester.ac.uk/portal/en/publications/counting-good-quantifying-the-cobenefits-of-improved-efficiency-in-buildings(d70abd70-b81c-4f31-b77a-5f59b02a2a3b).html
/portal/maria.sharmina.html
https://www.research.manchester.ac.uk/portal/en/publications/counting-good-quantifying-the-cobenefits-of-improved-efficiency-in-buildings(d70abd70-b81c-4f31-b77a-5f59b02a2a3b).html
https://www.research.manchester.ac.uk/portal/en/publications/counting-good-quantifying-the-cobenefits-of-improved-efficiency-in-buildings(d70abd70-b81c-4f31-b77a-5f59b02a2a3b).html


 ECEEE 2009 SUMMER STUDY • ACT! INNOVATE! DELIVER! REDUCING ENERGY DEMAND SUSTAINABLY 185

Counting good: quantifying the  
co-benefits of improved efficiency in 
buildings

Diana Ürge-Vorsatz
Center for Climate Change and Sustainable Energy Policy
Central European University, Hungary
vorsatzd@ceu.hu

Aleksandra Novikova
Center for Climate Change and Sustainable Energy Policy
Central European University, Hungary
novikovaa@ceu.hu

Maria Sharmina
Department of Economics
Central European University, Hungary
sharmina_maria@student.ceu.hu

Keywords
buildings, co-benefits, non-energy benefits, NEBs, cost bene-
fit, energy efficiency, greenhouse gas mitigation, energy policy, 
climate  policy

Abstract
Many recent major studies, including the IPCC’s Fourth As-
sessment Report, have attested that energy efficiency is human-
ity’s prime option to combat climate change in the short- to 
mid-term. The potential to avoid CO2 emissions cost-effectively 
has been reported to be significant through efficiency policies. 
However, the review of global research findings on the quantifi-
cation of cost-effectiveness of opportunities through improved 
efficiency has highlighted that there is a major shortcoming in 
the vast majority of such calculations. It is common that such 
studies normally consider only direct costs in their assess-
ment. Whereas there have been several trans-national efforts to 
quantify external cost, external “benefits”, or co-, ancillary- or 
non-energy benefits are rarely monetized and included in cost-
benefit analyses. Since several studies have attested that these 
benefits often amount to more than the direct energy benefits, 
the omission of these values severely distorts the results of such 
assessments and, therefore, it is of utmost importance to con-
sider these for in global and national policy-making and target-
setting. The aim of the present paper is to assist in laying the 
foundations for this process, and demonstrates this on the case 
of the building sector. The paper reviews and synthesises the 
granules of research in this field. It first provides a taxonomy 
of co-benefits, and then collates case studies found in the pub-
lic domain in which certain co-benefits have been monetized/
quantified. Then, the paper summarises the various method-
ologies applied for the quantification of these. Finally, it offers 

equations on how different co-benefits could be integrated 
into a more holistic cost-benefit and/or cost-effectiveness as-
sessment. 

Introduction 
It has been long recognised that investment in energy efficiency 
and zero and low carbon technologies can yield a wide spec-
trum of benefits beyond the value of saved energy and reduced 
CO2 emissions (e.g., Wyon 1994, Mills et al. 1995, Mills and 
Rosenfeld 1996, Menzies 1997). There are indications that such 
non-energy and non-climate benefits are especially large in the 
buildings sector (IPCC 2007). Some studies suggest that the 
total value of these non-energy benefits may in fact exceed the 
direct energy benefits in many cases related to improve build-
ing energy efficiency (see, for instance, Kats 2006, Schweitzer 
& Tonn 2002). However, such benefits are rarely, if ever, in-
cluded in the cost-benefit analysis1 and other approaches to en-
vironmental policy assessment2 of energy-efficiency or climate 
change mitigation options (IPCC 2007). This is a significant 
omission, since if such benefits are incorporated into the CBA 
this may substantially change the priority order of options or 
the financial viability of options considered. 

Therefore, benefits associated with CO2 emission mitigation 
may play a crucial role in making GHG emission mitigation 

1.  Cost-benefit analysis precedes policy preparatory work, even if it is not a 
direct monetary appraisal. For instance, when carbon mitigation or energy-
savings potentials are assessed, or carbon mitigation measures are ranked by 
cost-efficiency, a cost-benefit assessment is performed. Thus here we refer to a 
broader group of appraisals than just a classical project-based CBA.

2.  Other approaches to environmental valuation include, inter alia, Cost-Effec-
tiveness Analysis and Incremental Cost Analysis.
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a higher priority if considered because they contribute to and 
share the costs with other global and national aims. However, 
as mentioned above, these benefits are often not quantified, 
monetized, or perhaps even identified by decision-makers and 
other involved stakeholders.

Therefore, the aim of this paper is to contribute to the quan-
titative understanding of non-energy benefits in relation to 
improved energy-efficiency in buildings, especially from the 
perspective as they might influence energy- and climate-related 
decision-making. The paper reviews the existing and publicly 
available literature on the quantification of non-energy benefits 
of improved energy-efficiency in buildings. It first provides a 
taxonomy of these benefits, and then synthesises the available 
case studies that have quantified non-energy benefits for certain 
energy-efficiency improvements worldwide. Then, it reviews 
the existing methods used to quantify different non-energy 
benefits, and proposes a method how these can be totalled. 

Typology of non-energy benefits of CO2 mitigation 
in buildings
The literature distinguishes two types of non-energy benefits 
associated with energy-efficiency improvement: co-benefits 
and ancillary benefits. The IPCC AR4 defined co-benefits as the 
benefits of policies that are implemented for various reasons in-
cluding climate change mitigation as one of them (IPCC 2007). 
These policies have equally or to some extent other objectives 
than mitigation such as economic and social development, sus-
tainability, and equity. The AR4 defines the ancillary benefits as 
side effects of policies aimed exclusively at CO2 emission miti-
gation3. For the purposes of this paper, we do not distinguish 
between co- and ancillary benefits, but aim to catalogue and 
quantify all non-energy benefits.

The non-energy benefits of CO2 emission mitigation are nu-
merous, and it is useful to identify and classify them before 
their detailed assessment. Most of the existing studies do not 
give an explicit classification of these benefits in the building 
sector: typically the researchers focus on selected country case 
studies and list that/those co-benefit(s) which seem(s) the most 
important. However, there are a few classifications of benefits 
of CO2 emission reduction in general in the economy which 
might be applied to classify the benefits from CO2 emissions 
in energy using sectors. For instance, Davis et al. (2000) sug-
gests the classification of the co-benefits into three categories - 
health, ecological, and economical co-benefits dividing the last 
category into the ancillary financial impacts such as employ-
ment change, energy security, induced technological change, 
and avoided costs. The IPCC AR4 lists non-energy benefits in 
the buildings sector in a similar way adding improved social 
welfare and poverty alleviation (IPCC 2007). In Table 1 we clas-
sify co-benefits and ancillary benefits of CO2 emission mitiga-
tion in the buildings sector. We would like to note, however, 

3.  The definitions of co-benefits and ancillary benefits of GHG mitigation vary 
in literature. For instance, according to the OECD workshop on the benefits of 
climate policy (2000), co-benefits – are signaling (monetized) effects that are taken 
into consideration as an explicit (or intentional) part of the development of GHG 
mitigation policies, and ancillary benefits indicate effects that are incidental to 
mitigation policies, i.e. not explicitly taken into account (Jochem and Madlener 
2003). At the same time, some researchers do not differentiate between these two 
terms (Krupnick et al. 2000).

that our list is not exhaustive and there might be more benefits 
which are not included in our classification4. 

Worldwide review of the studies quantified the 
impact of benefits of GHG mitigation and energy 
efficiency in buildings 
The authors identified over two dozen of pieces of research that 
quantify co-benefits and ancillary benefits of CO2 mitigation in 
buildings. Typically these studies quantify the physical impacts 
of CO2 emission reduction in buildings and then monetize 
them. Table 2 presents the worldwide review of the studies; it 
details the methodology they used and presents the results of 
their calculations. The table reviews impacts both in terms of 
physical indicators as well as monetary ones. It is typically rec-
ommended to consider both of these, since the assumptions 
that are used to translate physical benefits into monetary ones, 
such as the value of life and health as well as comfort, are often 
controversial and extremely variable by research method and 
geographic location.

Table 2 illustrates that different types of benefits have been 
examined to a different extent. Thus, the avoided morbidity and 
mortality, the reduction of air pollution, and productivity gains 
are intensively studied. The authors were unable, though, to lo-
cate many pieces of research on quantification of such benefits 
as improved energy security, avoided costs due to increased 
awareness, the induced technological exchange, and a few oth-
ers. 

Another fact revealed by the review is that only a few regions 
concentrate and are the subject of research on CO2 mitigation 
benefits. Thus, the USA was the subject of most of the studies, 
followed by a few countries of the European Union. The effects 
of benefits of CO2 mitigation in the regions, where perhaps they 
would attract the largest attention - developing countries and 
transition economies, are poorly examined. 

The assessment of Table 2, first, attests that the benefits of 
GHG emission mitigation in the buildings sector are indeed 
numerous for human health, environment, high quality serv-
ices for people. For instance, as Milton et al. (2000), Mendell et 
al. (2002), Seiber (1996), Wyon (1994) calculated, advanced en-
ergy services and reduced emissions improve the physical and 
mental state of human health. As Aunan et al. (2000), Samet et 
al. (2000), and Clinch and Healy (1999) found, these health ef-
fects translate to reduction of the human mortality. Kats (2005) 
and SBTF (2001) estimated a significant impact of improved 
efficiency in buildings through a reduction of construction and 
demolition wastes as a part of “green building” initiative up to 
99%, which makes the weatherized buildings not only energy 
efficient but environmentally efficient in all respects. Further-
more, Schweitzer and Tonn (2000) revealed that efficiency 
improvement and emission reduction may provide a number 
of services at a higher quality such as electricity and gas trans-
portation with fewer losses and leaks. Table 2 shows that these 
and other benefits result in significant financial revenues (di-
rectly or in terms of saved costs). Milton et al. (2000), Aunan et 
al. (2000), National Medical Expenditure Survey (1999), Katz 
(2005, 2006), O’Conor (2004), Paladino and Company (2005), 

4.  The authors of this paper welcome reader comments along these lines.
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Table 1. Typology of benefits of energy efficiency and distributed energy use in the buildings sector and selected indicators for their potential 

quantification

Category Non-energy benefit subcategory Examples of concrete benefits, and potential indicators for its quantification 

Reduced mortality 
Higher employment, more working days due to reduced mortality. Mortality is reduced through improved indoor and 

outdoor air pollution, and through reduced thermal stress in better buildings (hot and cold). 

Reduced morbidity 
Avoided hospital admissions, medicines prescribed, restricted activity days, productivity loss. Morbidity is reduced 

through the impacts above, as well as through better lighting, mold abatement, thoughtful ergonomics etc. 
Health effects

1 

Reduced physiological effects Learning and productivity benefits due to better concentration, savings due to avoided “sick building syndrome”. 

Reduction of indoor air pollution  

Similar to reduced morbidity. Indoor air quality improves through the reduction of incompletely combusted fossil fuels 

and biomass, through better ventilation that eliminates gaseous wastes and toxic fumes from buildings materials and 

activities. 

Reduction of outdoor air pollution 

Similar to reduced morbidity but this category is broader including, for instance, avoided damage to building 

constructions. Outdoor air pollution is brought down through reduced fossil fuel burning, the minimization of the heat 

island effect in warm periods through reduced local energy consumption, etc. 

Construction and demolition (C&D) 

waste reduction benefits 

Waste rate reduced due to such a vital part of ”green buildings” initiative as C&D waste management that includes 

carefully planned ”reduction, reusing, and recycling waste generated from building construction, renovation, 

deconstruction, and demolition” as defined by the US Environmental Protection Agency. 

Ecological 

effects
2 

Increased urban vegetation In the case of green roofs and walls. 

Lower energy prices
3 Decrease in fuel and energy prices due to reduced energy demand driven by energy efficient measures 

implemented. 

Decreased energy bill payments Lower energy consumption, on average, results in decreased payments for consumed energy. 

Higher lifetime earnings
4 

Higher salaries and, as a consequence, higher living standards. 

New business opportunities  New market niches for energy service companies (ESCOs) resulting in higher GDP growth. 

Employment creation Reduced unemployment through hiring workers for ESCOs (as a consequence, reduced dole payments). 

Rate subsidies avoided
5 Decrease in the number of subsidized units of energy sold. In most developing countries energy for the population is 

subsidized heavily. If energy is used more efficiently, substantial subsidies can be avoided. 

Lower bad debt write-off
6 A decrease in the average size of bad debt written off and a decline in the number of such accounts due to reduced 

energy bills that become affordable for more households. 

Enhanced ability to rent out or sell 

energy-efficient space, higher price of 

real estate. 

Higher real estate and rental prices due to the fact that a weatherized unit becomes more appealing with regard to its 

environmental and economic performance. 

Improved energy security
 Reduced dependence on imported energy; reduced military spendings related to the securing of energy import 

sources. 

Avoided costs to support the human 

health, working environment, and 

building facilities
7 

Avoided costs of mortality, hospital admissions, medicines prescribed, restricted activity days, insurance costs, 

productivity loss, building maintenance. 

Economic 

effects 

Improved productivity
 GDP/income/profit generated as a consequence of new business opportunities and employment creation (see 

above). 

Transmission and distribution  loss 

reduction
8 

Lower energy consumption caused by energy efficiency measures results in a smaller amount of energy (e.g, 

electricity, gas) transported to the household; hence the elimination of energy losses. 

Fewer emergency (gas) service calls 
Saving staff time and resources necessary for attending the emergency calls due to installation newer and more 

energy-efficient and reliable gas appliances. 

Service 

provision 

benefits 

Utilities’ insurance savings
9 Decrease in the insurance costs of utility companies as a result of fewer gas leakages and faulty appliances 

(Schweitzer and Tonn 2002). 

Improved social welfare and fuel 

poverty alleviation
10 

Reduced expenditures on fuel and electricity; level of reduced fuel / electricity debt; changed number of inadequate 

energy service level related damages such as excess winter (or summer) deaths. 

Safety increase: fewer fires 
Reduced number of fires and fire calls due to the renovation of HVAC – heating, ventilation and air-conditioning 

systems (fewer gas leaks, short circuits, etc.).  

Increased comfort 
Normalizing of humidity and temperature indicators; air purity; reduced heat stress through reduced heat islands 

(less local energy consumption and evapotranspiration from urban greenery in case of green walls and roofs) 

Increased awareness 

(Conscious) reductions in energy consumption resulting from installation of real-time pricing meters as a part of a 

“green building”; higher demand for energy efficiency measures due to a possible “keeping-up-with-the-Joneses” 

effect. 

Increased political popularity 
Political leadership  introducing wide-scale energy-efficiency measures benefiting the population have reportedly 

gained popularity and votes 

Social / 

political 

effects
 

Benefits to disadvantaged social 

groups 

With high-efficiency and clean cooking, African women and children can save the average of 8 km walking and 

several hours a day that they spend on firewood collection (Goldemberg 2000).  Instead, children can go to school or 

women enter the workforce 

Notes to Table 1: 

1. May translate to economic savings and be classified in economic effects. 

2. Some of indoor and outdoor air pollution effects could refer to health effects. 

3. Indirect secondary impact from reduced overall market demand. 

4. Better environmental conditions lead to the improved learning ability which, in its turn, is directly related to lifetime earnings. 

5. Rate subsidies can be defined as lower, subsidized rates provided by utilities for their low-income customers (Schweitzer and Tonn 2002). 

6. Writing off the portion of a bad debt which is not paid by customers to the utilities (Schweitzer and Tonn 2002). 

7. The impacts could be partially also in health effects. 

8. As weatherization programs reduce the amount of consumed (and transmitted) energy, it results in transmission and distribution loss decrease. 

9. Reducing gas leaks and repair of faulty appliances (as a part of weatherization programs) decreases the insurance costs of utility companies. 

10. Fuel poverty is the inability to provide adequate levels of basic energy services such as heating (DSDNI 2008). 
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Clinch and Healy (2001, 2003)), Schweitzer and Tonn (2002), 
Fisk (1999, 2000a, 2000b) and other researchers monetized 
non-energy benefits in the range of several thousand to several 
Million/Billion Euro per year in different countries that cor-
responds to as high as 0.003-0.029 percent of their national 
GDP. 

HeAlTH effeCTs

Perhaps the most important non-energy benefit of providing 
a more energy-efficient solution is the large number of lives 
potentially saved through the provision of safe and energy-
efficient  cooking (as sometimes heating and lighting) equip-
ment in developing countries for population segments not 
having access to clean energy sources. Substituting traditional 
biomass, charcoal, kerosene and wood burning with high ef-
ficiency electric and gas cooking stoves and electric lighting 
makes a significant improvement of in-house air quality and 
reduces such household work as gathering firewood. This latter 
is an important gender co-benefit.

Health co-benefits include avoided morbidity and mortality 
as well as their influence on productivity and, consequently, on 
GDP growth. These effects have been intensively studied, which 
can be explained by the interdisciplinary nature of the issue: it 
is of utmost interest for both medical doctors and environmen-
talists as well as for economists.

The statistics on the compliance of built environment to 
standard specifications does not usually include constructions 
with less evident but important health related problems such as 
inadequate ventilation (Kats 2005). However, the studies on the 
correlation between indoor environment and health show that 
better ventilation causes most environmental dissatisfaction 
variables to improve: e.g. according to Mendell et al. (2002), 
the feeling of “stuffy” air dropped by 5.3% with a reduction 
of concentration of the smallest airborne particles by 94%. In 
monetary terms, for instance, Milton et al (2000) reported that 
net savings of up to US$ 400/employee/yr. may be obtained 
through the ventilation increase due to increased productiv-
ity. 

Aunan et al. (2000), Samet et al. (2000), and Clinch and Hea-
ly (1999) translated health effects into the reduction of human 
mortality. For example, in Ireland a total mortality benefit of 
a 10-year proposed energy-efficiency program is estimated as 
US$ 2 Billion undiscounted (Clinch and Healy 2000). It should 
be noted that weatherization programs are particularly benefi-
cial in the countries with poor housing conditions where the 
problem of fuel poverty is especially acute (Clinch and Healy 
1999). 

eCOlOGICAl benefITs

Researches usually break down the ecological benefits into sev-
eral categories and consider them separately: cleaner indoor 
and/or outdoor air; construction and demolition waste ben-
efits; wastewater and sewage benefits; and fish impingement. 
There are numerous pieces of research that identify these 
ecological benefits as very significant. Thus, for instance, Kats 
(2005) and SBTF (2001) estimated that building up green and 
efficient houses reduces construction and demolition wastes 
up to 99%; Schweitzer and Tonn (2002) found that net present 
value of reduction in waste water and sewage over the lifetime 
of the energy-efficiency measures installed is $US 3 – 657 per 

participating household. There are also many studies which es-
timate the impact on cleaner indoor and outdoor air which are 
inseparable from health co-benefits; these are estimated mainly 
from two perspectives: better ventilation and clean-burning, 
more efficient cooking devices (see, e.g., Kats 2005; Kats 2006; 
Schweitzer and Tonn 2002; Gopalan and Saksena 1999). 

servICe prOvIsIOn benefITs

Schweitzer and Tonn (2000) and Stoecklein and Scumatz 
(2007) revealed that energy efficiency improvement and emis-
sion reduction might provide a number of services at a higher 
quality. Service provision benefits include, inter alia, transmis-
sion and distribution (T&D) loss reduction, fewer emergency 
service calls, utilities’ insurance savings (Schweitzer and Tonn 
2002). For example, T&D loss reduction ranges from US$ 33 
to US$ 80 per participating household (ibid.). In addition, bill-
related calls became less frequent after the implementation of 
weatherization programs in New Zealand, which amounts to 
savings about US$ 21.1/yr. and accounts for around 7% of the 
total annual energy savings of (Stoecklein and Scumatz 2007).

sOCIAl effeCTs

Available estimations of such social co-benefit as poverty allevi-
ation vary significantly in their scope and size. For instance, ac-
cording to DEFRA (2005), measures installed through energy-
efficiency schemes in the UK in the period January – December 
2003 resulted in the customers being on average US$ 21.2 bet-
ter off/yr. However, another study shows that cost-effective 
improvements in energy efficiency could cut utility costs by 
US$ 270-1,360 per household/yr. (European Commission 
2005). Other social co-benefits include higher comfort levels 
and a safety increase, namely fire avoidance. Increased com-
fort is usually calculated through a willingness-to-pay analysis 
(Banfi et al. 2008). Stoecklein and Scumatz (2007) estimate that 
after implementing a weatherization program in New Zealand 
comfort benefit amounted to about US$ 140/household-yr. 
accounting for 43% of the total annual energy savings. As to 
avoided fires, net present value of this co-benefit over the life-
time of the efficiency measures installed ranges up to $US 555 
per participating household (Schweitzer and Tonn 2002). 

Methodology for the quantification of non-
energy benefits of improved energy efficiency in 
buildings 
Table 2 identifies the methods and techniques used by research-
ers around the world to quantify the impacts of non-energy 
and non-climate benefits of CO2 emission reduction in differ-
ent countries. The methods used range from surveys with a 
subsequent statistical analysis, through measurements with/
without subsequent statistical analysis and simulation models, 
cost-benefit analysis, to expert judgements.

The IPCC AR4 recognized the existing lack of research that 
considers a wide range of the benefits associated with CO2 emis-
sion reduction in buildings. The previous section mentioned 
that a case study typically focuses on one or several benefits; 
therefore for aggregation of these impacts the methodologies 
of their estimates should be homogeneous. Table 2 shows, how-
ever, that all these methods are heterogeneous: they approach 
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the different benefits using different approaches and they ap-
ply different assumptions. The overall aggregated impact of the 
benefits of CO2 emission mitigation in the buildings sector on 
the costs of mitigation potential is difficult to estimate. There-
fore, to conduct a comprehensive assessment of the impacts of 
these benefits their physical and monetary estimates for each 
of the benefits and each of the world region using a common 
approach and common assumptions would be crucial. 

The impact of benefits of CO2 emission reduction in the 
buildings sector could be estimated using the following consid-
erations. The costs of CO2 mitigation of a technological option 
are estimated using the supply curve method as:

where

ACit average costs of energy conserved in year t due to 
application  of technology i

Ii investment costs of technology i
ai annuity factor of technology i
∆Eit energy conserved in year t due to application of tech-

nology i 
Bitj monetized co-benefit j in year t due to application of 

technology i

The annuity factor is calculated as:

where

DR discount rate
nj lifetime of technology i

where

∆Eit energy conserved in year t due to application of tech-
nology i 

αij energy elasticity of co-benefit j due to application of 
technology i

Pjt a monetary estimate associated with a unit of co-benefit 
j in year t

Examples of such a calculation are provided below.

Co-benefit: saved energy costs (1. αij = 1)

where

PEnergy,t – energy price in year t

Co-benefit: avoided CO2. 2

where

∆Ei,CO2 – emission factor of fuel saved
PCO2,t – price of CO2 in year t

Co-benefit: reduced mortality3. 

where

αi,Reduced Mortality – mortality avoided due to application of 
technology  i per unit of energy saved

PValue of Statistical Life,t – estimated value of statistical life in year t

It is important to note, however, that the results of such cal-
culations should be used with caution. The shortcomings of 
monetising and adding all non-energy benefits include:

Often it is not possible to entirely compartmentalise co-• 

benefits . Some of them will inevitably overlap, sometimes 
one is the result of another (such as reduced air pollu-
tion and improved health), and thus there might be some 
double-counting of certain benefits (although if the same 
impact results in clearly different monetary benefits, this 
should not be considered as double-counting).

As noted above, monetising certain quantified benefits • 

(such as value of life and health as well as comfort) is ex-
tremely controversial and their translational coefficients 
are widely variable among methods (e.g., direct computa-
tion vs. sophisticated time-series analysis; questionnaires 
vs. environmental measurements, etc.), authors, and even 
geographic regions.

While the co-benefits are rather universal, their values are • 

very case- and geographic location-specific. Therefore it is 
hard to derive general regional, national or global policy-
related conclusions based on such quantification and syn-
thesis. Substantially more research is needed on establishing 
the validity of generalised non-energy benefit calculations at 
a regional scale, or at least that goes beyond specific cases.

Conclusions
When societal interests are considered, associated co-benefits 
(along with accompanying indirect costs) related to energy-
efficiency measures should be included in cost-benefit assess-
ments that support decision-making processes whether cer-
tain measures/actions are justified on a societal basis or not, 
or that ranks such measures. Similarly, ancillary benefits are 
important determinants of private-level decision-making. At 
the same time, there are a limited number of potential studies 
or other cost/benefit assessments related to energy efficiency/

a
DR DR

DRi

n

n

j

j
=

+( ) ×
+( ) −

1
1 1

B E Pitj ti ij jt= ∆ ⋅ ⋅α

B E Pi Energy t ti Energy t, , ,= ∆ ⋅

B E EF Pi CO t ti i CO CO t, , , ,2 2 2
= ∆ ⋅ ⋅

B Ei Reduced Mortality t ti i Reduced Mortality, , ,= ∆ ⋅ ⋅α PPReduced Mortality t,

B Ei Reduced Mortality t ti i Reduced Mortality, , ,= ∆ ⋅ ⋅α PPReduced Mortality t,
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CO2 emission mitigation strategy setting that incorporate such 
costs/benefits into the analysis. 

The purpose of this paper was to take a first step into the 
direction of synthesising existing knowledge on the quantifi-
cation of non-energy benefits of improved energy-efficiency 
in buildings, as well as proposing a methodology to add such 
benefits so that these can enter into the standard cost-benefit 
assessment-based decision-making frameworks. The paper first 
provided a taxonomy of non-energy benefits, cataloguing them 
into health, ecological, economic, service provision, and social/
political benefit categories. Next, the paper reviewed the world 
literature on available studies quantifying non-energy benefits 
of improved energy-efficiency in buildings. It reported these 
results in a comparable framework as much as the sources al-
lowed. 

The review attested that co-benefits indeed comprise a sub-
stantial share of the direct energy benefits. Many individual 
benefits monetised valued as much as 19–43% of the saved en-
ergy costs. The group with the typically largest financial value 
of co-benefits as compared to the direct energy benefits is eco-
nomic benefits estimated over the lifetime of a complex weath-
erization measures, although this result is inductive rather than 
deductive.

The paper suggested a generalised methodology for add-
ing monetised co-benefits in order to enable them to enter 
traditional cost-benefit and cost-efficient analyses-based deci-
sion-making frameworks, such as GHG or energy-efficiency 
potentials assessments, prioritisation of policies or targeted 
technologies. The paper also highlighted the potential caveats 
of such additions and indicated that there is need for substan-
tial further research on the subject.

However, the importance of the issue remains. Cases cov-
ered in this paper suggested that at least 9 groups of researchers 
monetized non-energy benefits in the range of several thou-
sand to several million Euro per year in different countries that 
corresponds to as high as 0.003-0.029% of their national GDP. 
This substantiates the argument that it is time that the inclu-
sion of non-energy benefits into high-level decision-making 
and priority-setting should be the mainstay of further research 
in this area.
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