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Sustainable Heritage: How does it rate? 

Abstract 
TI1e integnty of heritage places and the authenticity of the 
features that demonstrate t11eir values are crucial to retention 
of stgnificance in thew conservation. This issue has been 
highligl1ted by the energy efficiency regulations in the new 
Building Code of Australia (BCA) or 2008 and their implications 
in terms of modifications that mtght be required to heritage 
buildings. In relation to sustatnability there is more to consider 
than slar ra tings for operational energy efficiency. In America, 
Canada, and the United Kingdom environmental assessment 
systems are beginning to recognise the need to also assess 
social and cultural factors. Accurate measurement of t11e 
lifetime embodied energy of hentage buildings in relation to 
their operational consumption, and adequate recognition of 
this has been considered key to any assessment. As outlined 
in Heritage Vtctoria's Technical Leafiet Heritage Bwldings and 
Energy Efficiency Regulations, embodied energy savings in the 
retained build1ng fabric (in situ) may be considered as part of 
an alternattve path to compliance. Recent research in the UK. 
Canada. and Australta suggests that avordance of demolilton 
waste is a major consideration. This paper explores the concept 
of a credit point system for heritage buildings in the context of 
their overall contribution to sustainability. 

Introduction 
S1nce t11c turn o f lhe millennium there has been a renewed 
focus on the Issue of heritage buildings and their sustainability. 
To those of us who began a professional career in architecture 
at the end of the 1960s there are echoes of the concerns of 
t11e 1 970s for the recycling o f old buildings in the context of 
t11e oil cnsis and consequent energy consetvation initiatives. 
An interest in the benefits ot the reuse of historic buildings 
for energy conseNalion was manifested In a study by Booz, 
Allen, and Hamrlton in the late 1970s commissioned by t11e 
US Advisory Council on Historic Preservation. This considered 
embodied energy and various methods for its measurement, 
none of which were accurately applicable to historic buildings 
over their hfetime. 

Recent research by the RMIT Centre for Design (Wong and 
Srvaraman 20 1 0) Includes measurement of the em bod red 
energy, maintenance. and operatronal energy consumption of a 
small number of hentage burldings over t11eir lifetime. Obviously 
there are difficulties with thrs as software programs are not 
geared for the complexity of maintenance and conservation 
works that might be applied. or the varying lifetimes of historic 
materials. Certain assumptions l1ave to be made. such as 
accepting a 50, 75 or 100 year Hfecycle, depending on the type 
of historic building under consideration. Public buildings built 
In the nineteenth centUiy could have an eventual overall life 
of several centuries. It l1as generally been assumed t11at pre
WWt buildings would have a much greater embodied energy 
component of overall life-cycle energy consumptron than post
WWII buildings. due to the use of durable. bulky materials and 
large volumes (Jackson 2005: 51). However when operating 
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consumption (heating. cooling. lighting. and other services) 
to present day standards is measured over the lifecycle of 
the bulldrng, thiS is not necessarily the case. Again. software 
programs do not account for the fact that for the first 70 years 
of today·s 1 00 year old building. mechanical cooling was not 
provided, heating was rudimentary, lighting was to a much lower 
level and communrcatlons meant the telephone. 

As Mike Jackson noted in 2005 most environmental benefit 
studies focused on operating energy improvements and t11a1 
is still the case. Never111eless it is recognised that whon the 
embodied energy is recaptured by renovation and reuse instead 
of demolition and redevelopmenl , lhe equatron is greatly allered 
over a more realis tic lifetime. 

The problem wrth reducrng operating energy consumpllon rn 
hentage buildings relates to their heritage status - the histone. 
architectural. social and/or sctentific values that make them 
stgnificanl. and the need to maintain their integrity and authenucity 
tn relation to those values. Fossil fuels are a non-renewable 
resource, but so are the buildings created by nineteenth and 
early twentieth century craftsmen. They have been made from 
natural tesources and imbued with a cultural life embodied tn 
attnbulions of Significance, meaning, and value. Such artefacts 
are reinterpreted and renewed by each passtng generation, thus 

keeptng.them relevant to contemporary society (Cassar 2009: 9). 

In adchtion there are the particular aspects of heritage buildings 
as living organtsms to consider. Sealing leaking Wtndows when 
a previously unheated 1 00 year·old house is to be heated needs 
to be considered in relation to the properties o f the materials 
with which it is decorated. Will there be an increase rn humrdlty 
and how might that affect the joinery and wallpaper for instance? 
Similarly, wall insulation can result in a colder and wetter exterior 
finish - in the case or painted weatherboards this can affect 
long term durability and maintenance needs (Jackson 2010: 
16). The effects of such measures will be different in different 
climates. And installing insulation above an old and fragile lath 
and plaster ceiling can add further complexity to an already 
fraught process. As May Cassar (2009: 10, 8) has noted. we 
have borrowed cultural assets from future generat1ons and we 
need evidence to justify the tnevrtable changes tn srgnificance 
and value that major rnterventlons to reduce and improve 
energy use enta11. Equally we need hard evidence to support 
avoidance ol tnterventions in the face of overwhelmtng pressure 
to reduce energy consumptron. The proper measurement of 
the embodied energy in hentage buildings and the operational 
energy they consume is one part of this. 

International rating systems 
Discussion of green rating systems in the United States and 
Britain rndicates that while both give recognition of the advantage 
of renovating historic hous1ng over new construction where most 
o f the embodied energy of the historic building is recaptured in 
new use. the amount of recognition varies constderably (Jackson 
201 0: 1 6-17). The American LEED (Leadership in Energy and 
Environmental Design) system developed by the US Green 



Building Council (USGBC) gives credit according to lite cycle 
assessment (LCA) criteria Version 3 (2009) gives credit points 
for building reuse involving retention of existing walls, Ooors. 
and roofs. The USGBC is developing an alternative compliance 
path Life Cycle Assessment of Building Assemblies that will 
be an optional patt1 to use the matenals and resources credits 
throug11 addressing the durability and embodied energy of 
existing materials using LCA for assemblies (Campagna 2009). 
The next version of LEED oue in 2011 IS expected to address 
the contribution made by social. and cull ural factors in awarding 
credit points. It is proposed to recognise heritage listing; the 
ability of occupants to manage their interior environment; the 
contribution that existing buildings make to a sense of place 
within neigll bourhoods, and utilisation of existing infrastructure 
(Campagna 2009). Campagna had earlier made the point that 
embodied energy Is not necessarily the silver bullet, quoting 
a pie chart from the Athena Institute in Canada that sl1owed 
that over the life of a building, typically about only Hfteen per 
cent is from embodied energy, ten per cent from recurring 
embodied energy used in maintenance and renovation and 
the rest (75 per cent) from operating energy (Campagna 2008). 
Many questionable assumptions about building performance 
are made in the process of obtaining these results however. 
The Athena Institute (2009) has since carried out a specific 
study of historic buildings for Pari's Canada, wl1ich measured 
the embodied energy of four historic Canadian buildings using 
architectural drawings, utility bills, renovation histories and s•le 
visits to confirm documentary information. The study did not 
compare the proportion of operational to embodied energy, but 
was used to analyse what environmental impacts were avoided 
by preserving and reusing the buildings rather t11an demolisl1ing 
t11em and constructing new buildings of the same size Lo meet 
current functions. It used LCA modeling to show that with 
appropriate interventions, 1he historic buildings consumed an 
equivalent amount of operational energy as the new buildings. 

The Englisl1 BREEAM (Building Research Establishment 
Environmental Assessrnent Met11od) Ecohomes system 
gives maximum credit for existing elements reused in situ 
(BREEAM 2006: 4, mat. 2) on the basis that reuse has far 
less environmental impact, not only in terms of the energy 
1nvolved in creating a replacement element, but also in terms 
of waste avoidance. A 2009 stucty In Britain (conducted by 
The Housing Forum) measured energy consumption for four 
categories of Housing; a Period Terrace: a Tenement/Low Rise 
Block; a High Rise Block and a 1950s Semi Detached house 
and used computer modeling to measure the impact of various 
improvement measures. It concluded that at a cost it is possible 
to upgrade 11ousing to achieve an 80 per cent reduction in 
energy consumption. However in relation to Hentage bUildings 
it concluded that: 

Although there is a need for all domestic properties to 
reduce their carbon emissions, it may be difficult in areas or 
properties deemed rich in hedtage or where maintaining the 
external features may be a priority. Refurbishment 1n such 
situations must be handled sensitively and all alternative 
efficiency measures (such as internal wall insulation) and 
energy systems should be explored before specifying any 
which would modify the building's external ta9ade and 
features. (2009: 16) 

The BRE (Building Research Establishment) Global arm is 
currently working on a standard to enable the sustainable 
refurbishment of existing housing. At this stage it is not clear 

how it will address heritage buildings. If It is to operate on a credit 
point system, methods will need to be establist1ed to measure 
the value attributed to l1eritage that Is inherent in the above 
statement. Clearly such measurement must go beyond tile hard 
quanti ty of embodied energy and somehow encompass the 
'soft ' quantity ot social and cultural value. 

English Heritage has taken lt1e bull by the horns and developed 
a research project monitoring the energy use of occupied 
historic terraces and villas to work out how to best measure 
energy efficiency and evaluate options For interventions aimed at 
reducing energy consumption. The results are now incorporated 
on its c/imatechangeandyourhome web site (English Heritage 
2010) where a home owner can select a picture of a house 
most like the owner's own in the area where he or she lives and 
nnd direct advice about appropriate energy-saving actions for 
the 11ouse. The web site also gives the owner advice about how 
to deal with the Building Regulations and points out that the 
regulations require only that 'when undertaking work on or in 
connection wi th bUildings w1t11 special historic or architectural 
value, the aim should be to improve energy efficfency where 
and to the extent that it is practically possible'. ll also points 
out that the regulations state tl1at work should not 'increase the 
risk of long term deterioration to the building fabric or fittings' 
- recogn1sing that certain works (e.g. to reduce ventilation) 
may not have immediate negative consequences, but that 
interference with the traditional performance of the building 
could have harmful long-term effects. 

Englisl1 Heritage has apparently leapt beyond making arguments 
about embodied energy/operational energy lifetime values and 
gone straigl11 to devising sensible guidelines established tl1rough 
practical research which it knows other government agencies 
will accept. Anotl1er useful document available on the web site 
is a Home Information Pack for Domestic Energy Assessors, 
who are required to certify all homes being sold that have more 
t11an three bedrooms. II is expected that all buildings will be 
covered by this requirement during the next two years (English 
Heritage 2007). This makes several potnts that are relevant 
to t l1e measurement of tl1e energy consumption of heritage 
bulldings in Australia in the context of the Building Code of 
Australia (BCA). 

Intervention issues 
lr'l particular it Is clear that computer models used to 
generate envelope thermal performance ratings may be 
flawed because traditional buildings such as masonry 
buildings with a high thermal mass or passive solar design 
do not conform to a standard model. A low rating may imply 
t11e need for improvements that turn out to be expensive. 
ineffective. and possibly 11armtul. Modern buildings are 
designed to keep moisture out by sealing them tigl1t against 
the weather. Older, traditional buildings relied on the use of 
materials that would breathe. The introduction of modern 
heating and cooling of the interior envlronment. coupled 
with Interventions aimed at preventing heat loss or gain 
from tt1e interior needs to be considered ln the context 
of the original performance design. The English Heritage 
guide for assessors sets out the standard improvements 
generated by the energy assessment software against the 
suitability of each one for traditional bUildings. It points out 
that it is important that a balance be struck between energy 
conservation requirements and building conservation. There 
could be a perception that Heritage has always rated higher 
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tn tl~e United Kingdom than in Its far flung former colonies, 

not least because tourism - a major arm of ll~e country's 
economy - depends largely on heritage and its proper 
conseNation, management, and presentation. However 

a 2005 report on the value of 11eritage demonstrated that 
Australians· views about historic heritage are comparable 
with those o f people from the United Kingdom, even though 

the age and nature of the l1eritage places in Australia and 
the United Kingdom are very different (Allen Consulting 
Group 2005: 28, table 4.2). 

Unfortunately the Australian Government's Your Home 

website does not address heritage 1ssues beyond providing 
one case study dealing willl a house covered by a Heritage 
Overlay in Victoria (see Commonwealth o f Australia n.d.). 

This is not encouraging for those interested in the retention 
of heritage values in Australia, and apparently many are. TI1e 

Allen Consulting Group suNeyed 2.024 adult Australians in 

2004 and found that 92.3 per cent see heritage as forming 
part or Australia's identity, Almost the same proportion (93.4 
per cent) believe that it is important to protect heritage places. 
even though they might never visit them. and 78.7 per cent 
believe their life Is richer for having the opportunity to visit or 

see l1eritage. As well. 62 per cent believe that inadequate 
support is provided for heritage conseNation (Allen Consulting 

Group 2005: 27-28 table 4,1 and figure 4.1). 

Valuing heritage 
The Heritage Economics Worksllop, convened by the Federal 
Department of Environment , Water, Heritage and the Arts 

(DEWHA) in 2007 looked at the application o f various methods 

of valuing 11eritage and concluded t11at traditional valuation 
techniques, such as cost-benefit analysis, fail to adequately 

capture the intangible benefits of heritage. As Susan Macdonald 
noted (2009: 8-9). the multifaceted nature o f heritage makes 
application o f the usual valuation methods difficult and complex. 

There was t1owever some tentative agreement tl~at the discrete 
choice modelling method may be the most useful method of 
analysis. 'In the end it always comes back to values and the Fact is 

that the community on the whole values its heritage and expects 
It to be conseNed for future generations. Heritage conseNation 
is value laden, which makes lhe application of straightforward 

economic the9ry difficult and in the end may not cl1ange t11e 
demands of the local community' (Macdonald 2009: 9). 

Intrinsic to the value of heritage are the concepts of Integrity 

and authenticity. These guide the assessment of heritage value 
and relate to the particular attributes of a building or place. Its 
significance depends on how truthfully and credibly t11e place 

expresses its values in terms of its design, materials. use. setting, 
-and ot11er factors, and whether sufficient of these remain rntact 
to demonstrate significance. So the impact or modifications that 

-affect the authentic design and materials of a building is a key 
consideration in terms of its retaining lleritage value. 

The background paper by DEWHA for the Heri tage Economics 
Workshop divided t11e value of heritage into ·use· and ·non-use' 

benefi ts. Whereas ·use' benefits can be financial (in terms of 
real estate value), aesthetic, improving ot the community image, 
or opportune t11rough enabling new uses. ·non-use' benefits 

relate to community perceptions. They include 'existence value' 
(knowing that a heritage building exists and deriving a sense of 
identity from that), and 'bequest value' (knowing that a. heritage 

building can be bequeathed to future generations and deriving 
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a sense of stability and continuity from that). In relation to real 
estate value David Throsby (2007: 3) noted rn his paper for the 
DEWHA workshop that 'On the whole, the market seems to 

suggest that these sorts of direct use valu!Ols are positive in so far 
as studies of the effect of heri tage listing on the price of houses 
or other buildings mostly indicate a positive premium (see, for 
example. Shipley 2000: Le1chenl<o et aL 2001: Deodhar 2007)'. 

Throsby (2007: 4) also identified a third type of benefit that he 
called 'beneficial externalities' , which are positive spillovers 

such as the pleasure a passer-by may gain from observation of 
t11e aesthetic or historic qualities of a heritage building. 

As with environmental value, economists have developed non
market valuation techniques to quantify these benefits that exist 
outside of the norrnal market. which seek to express their value 
in terms of 11le community's willingness to pay. Tiley classify 
non-market valuation techniques into 'revealed preference 

techniques' and 'stated preference technrquas'. Ohe common 
example of the former is 'hedonistic prrcing', based on the idea 
t11at a market benefit can be affected by a non-market benefit 
- for instance house prices may increase in the vicinity of a 
heritage building or within a heritage conseNation area. Th1s 
can be modelled as: Price = size + age + location + t1eritage 

attributes (DEWHA 2007: 3). 

The two most common stated preference techniques are 
'contingent valuation' and 'choice modelling', Which 11ypothesise 
future consumer behaviour towards non-market benefits by 
suNeymg consumer preferences. However applicat1on of non
market valuation techniques to heritage has been very limited to 
date. The DEWHA background paper noted that a 2005 suNey 
found only 33 s tudies in existence, most using contingent 

valuau0n. On the other hand. progress has been made in the 
field o f environmental economics throug11 the ongoing trial 
and error of practical application of these techniques. Further 
researct1 needs to be conducted into how they might be applied 
in a heritage context. 

Wl1ile the difficulties of measuring the value of heritage to 

the community are considerable, the fact that benefits exist 
is undisputed as acknowledged by Tony Hinton (former 

Commissioner of the Productivity Commission and co-author 
of Conservation of AIJstralia's Historic Heritage Places, Report 

No. 37) who states: 'The value of heritage ts not under challenge 
1 ... 1 Tl1e Productivity Commission ·s Report clearly articulated 
the sorts o f benefits that flow from heritage' (2007: 1}. Certainly 
it would seem reasonable tl1erefore to set the value atlribvtable 

against the overall energy cost (embodied plus operational) of a 
heritage building in some way. 

A credit point system 
If. as proposed in the United Stales, the social and cultural 
benefits of llerrtage value are recognised by giVing credit for 
heri tage listing (Campagna 2009). 11ow would that be allocated? 
Within the NatHERS systelll for instance, is it reasonable to 
claim one star for heritage buildings of local significance (around 

100,000 in Vic toria), two stars for State heritage listing (around 
2,000 in Victoria), three stars for national significance (less than 
20 in Victoria}, and four stars for World Heritage inscription 
(only one - the Royal Exhibition Building In Vic toria)? And for 
what other factors might a heritage building make a claim for 
credit points? Clearly it should gain credit for saving waste of 
both energy and materials (if in continued or new use) as might 

any (re)useable existing building, as recognised by the English 



BREEAM. In the United States it is also proposed to claim credi t 
for the contribution that existing buildings make to a sense 
of place within neighbourhoods. and t11e fact t11at 1t1ey utilise 
existing infrastructure. 

Donovan Rypkema (2007: 4) reported at the DEWHAworkshop 
on a 2005 survey in the United States by the federal agency tt1at 
owns all the Federal Government buildings and teases private 
buildings for Government Agency use. This survey compared 
the operating cost of the 400-500 histone IJUiidlngs in their 
portfolio w1th the cost in tt1e industry as a whole and found that: 

The overall operating cost, per rental square foot of the historic 
buildings in their portfolio was ten per cent less than the industry 
average for non historic buildings; 

• Cleaning costs were nine per cent less: 

• Ma1ntenance costs were ten per cent less; 

• Utility costs were 27 per cent less; 

• The highest operating costs of all the buildings were 
buildings buil t in t11e 1970s; 

• The highest customer satisfaction was in their oldest 
buildings. 

This suggests t11al credits should be awarded to heritage 
buildings in this respect also. Perhaps it is reasonable to suggest 
that all heritage buildings might claim another star for the total of 
these other sustainabillty attributes. inter alia -waste avo1dance, 
use of existing infrastructure (rather than needing new sewerage, 
water and power supply, public transport), and place-making." 

TI1ere are cleariy valuation difficulties as identilied in tile DEWHA 
workshop papers in relation to the allocation of credit for 
sustainability attributes of heritage buildings. tn addition, the 
whole issue of star-rating can be seen as problematic 1n that 
difficulties have been encountered with software packages used 
to measure energy star ratin~s. For instance Independent studtes 
tn Australia 11ave demonstrated that significant variations were 
being calculated by the three different software tools, Including 
the original model designed by the CSIRO, when tested on 
identical dwellings (Thomas 2010: 3). Nevertheless, since the 
national energy strategy requires tl1at from 201 i all homes sold 
or leased are to be star-rated and for the rating to be disclosed, 
it is important to address the heritage issue in a relevant manner. 

While on the basis of acknowledged heritage values and 
identified sustatnability attributes of heritage buildings it might be 
reasonable to propose a two to five star award to t1eritage listed 
buildings (depending on whether they are of local, state, national 
or world heri tage), th1s could result in indicating that a building 
has a better thermal perfonnance than it does in fact have. ' An 
alternative approach to achieving 'deerned to comply' status 
could be to lower the bar for heritage buildings by reversing 
the scale proposed for obtaining crediF Under this system, 
nationally listed heritage buildings would be deemed to comply if 
they achieved one star, state listing would require two and focal 
list1ng. three. World Heritage listed buildings would be exempt. 
The study recently undertaken for the Heritage Councils of 
Australia and New Zealand 0fVong and Sivaraman 2010: 16-25) 
which calculated the operational heating and cooling er.tergy of 
twelve case study residential buildings using AccuRate software 
and the Nat HERS star-rating system Indicated that the four state 
listed buildings achieved two stars. and two of the six locally 
listed achieved three stars. The other four locally listed l•erftage 
case studies achieved 0.9, 1.2. 2.3, and 2.8. These would require 

careful attention to intervention possibilities to bring them up to 
three stars. and could be problematic due to the nature of their 
construction. On the other hand, lt might be possible to achieve 
star ratings above the bar in some cases. witt1in acceptable 
parameters of retaining integrity and authenticity. 

Conclusion 
Clearly the 'deemed to comply' process for heritage buildings 
would be greatly simplified by the use of a 'l1eritage bar' type 
approach as described above. However certain cases would 
still need individual consideration if unable to meet tile bar, and 
others could perhaps achieve higher than the bar. The English 
Heri tage 'sensible guidelines' approach discussed earlier is 
Intended to acl1leve the best poss1ble energy saving outcome 
while still retaining heritage values, whether this achieves one 
star or several. This is the guiding principle. It would seem 
that an agreement by the relevant government agencies to 
the guiding princtple is an important first step. From there 
development of 'sensible guidelines' applicable to focally listed 
heritage buildings. which form the bulk of the Australian 11eritage 
estate. and a procedure for their application in conjunction with 
the 'heritage bar' as part of tl1e 'deemed to comply' process, 
would need to be devised and agreed. Under such a system, 
individual assessment would still be necessary for national 
and state listed buildings that failed to meet the relevant bar. 
However on the basis of the levels proposed in t11is article. there 
may not be many that fail. 
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