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Stakeholders' influence on environmental sustainability of reusing religlous heritage in the of
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Abstract: o . iciency both wir
Current global pressures on energy consumption have elevated the objective of t.m rw’i/z;:; ’:'j;:[)(ll ‘“”s‘ o :";": )
scientific and legislative agenda. This is due to increasing scarcity t-lf natural " é 5””" ¢ (I;u' momentum gather '?rf:
change originating from traditional fossil fucl-based energy generation. Ilmv(.-u‘r“h”-? ling sector could by ' 1‘,; Ju
improving environmental sustainability of buildings, it is incvitable that no aspv(!.(i'f‘ i f’ ’;‘.“'r Jotential ,.(.“:,,(.,,-l "
in meeting the carbon emission reduction target for the building sector. An aspect i ‘_"”j "I:’;. ) m{vv rl’rv\'vmh' “'nm
energy use is religious heritage; especially those currently undergoing rvu.wﬁu: other 7[7" ‘) ": a.i;n“ ’,q' i "'I "_ » {I("
achieved with regards 1o reducing environmental impacts of reusing Ih('.s‘f' buildings. T ,“ !')ulf"[’( : ”-f ‘,:C,,\,',“. (/ ,\Af.,ga,‘
influence of heritage building stakcholders on strategies to improve environmental .ms.t.(u.na ility e ("".-‘.f”r.
churches. The objective is geared towards improved process and npprur.)ch for tlujn. l.;usl‘m’m:f ; -[,':,,‘(,,(,; Iwm’
questionnaire survey, this study engaged heritage professionals i”"""""f " ’/"‘ refur hf“ 'l"u'”' @ ( o ¢ bec 1€Fliay
across the UK. Findings shows that environmental impacts of reusing historic rlmrdu.s lave no ,'l‘; [ trt ”,.f“IC/l)r‘r‘
into these projects and that heritage building professionals” influcnce a‘ml. pere ¢'prl'n.u t.f \ I {n . o. n ducin
environmental impact of these buildings. Further findings suggests other rnult:rfai l.\‘.\‘.flt',\'._/-(" mproy ('( lln 0CC \.f u/:d o
decision involving reuse of these buildings should inchude holistic sustainability objectives and age JT( a ﬁ)l" effecti
energy use management. The paper conclude greater emphasis on energy management and waste reduction ywy

1. Introduction

The significance of the building sector has
necessitated the agreement of the key world peer-
review assessments, such as the Fourth Assessment
Report of the Intergovernmental Panel on Climate
Change [1], the Global Energy Assessment [2],
Energy Technology Perspectives [3] and others on
buildings as a priority scctor when considering

energy security and climate mitigation challenges.
Considering its overall significance of climate
change, a considerable importance is attached to
incorporating energy saving measures 10 new
buildings and concentrated efforts to improving
energy efficiency of existing buildings.

Arguably, older buildings especially those with
heritage value also have a crucial role in meeting the
targets for moving to a low-carbon future, English
Heritage [4] and Rowe et al., [5] expressed concern
over the replacement of existing building for a new
arguing that it would requirca considerable
investment of ‘embodied” energy in materials,
transport and construction. In Europe, there are

about 500,000 existing religious heritage buildings
with a history dating back well over a 1000 years
representing a unique and essential part of Europe’s
cultural heritage with key element of European
identity [6].

The religious heritage buildings have stood central

httn.//www.casestudiesjournal.com

need to be integrated into the strategic and business planning for sustainable reuse of these buildings.
Keywords: environmental sustainability, religious heritage, stakeholders, influence

to their communities for hundreds of years and ha
continue to play integral and crucial part for ¢
future survival of their communities. Thus, &
importance of religious heritage has been recognise
for both cultural and heritage conservation for the
community’s current and future life. However, d:
to inevitable change in human society  sw
increasing trend of secularization leading to ongoir
redundancy of many religious heritage buildin;
especially churches; lots of them are coming uné
threat and therefore have become open for 1
religious activities, '

In the past, buildings that were structurally sect!
have been adapted to fit changed needs of ¢
society or new functions, This process of change’
function of a building though not always result
changes to the structure or the interior is tem
adaptive reuse. Velthuis and Spennemann [7] arg¥
that this process of change requires a certain am®*
of creativeness and inventiveness, not just from y
architects involved in finding a way to fit 8"
function for the old building, but alf those invel®
in the process. .

During the French Revolution, religious build®
were transformed into  industrial  functio™
military uses after they had been confiscal®d y
sold [8] — [9]. Although, these jnterventions *'|
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mgnlalic way, hOWCVCr, the dimny e {ore
them was only functional and financia| [H)/]~
{canwhﬂc em,i,-'on.mcnt.al sustainability aspect of
b o of these buildings is not viewed as g strategic
e and current]y' sl under-researched in (he
emture most especially reuse of historic churches,

.ﬂd

3 1.1 {daptive reuse of historic churches

A factor driving adaptive reuse of churches
. cspccially those wnh' hemagg value is redundancy.
, According 10 English Heritage [11] redundant
: puildings are buildings that have reached the end of
: their original working lives but often have huge
i potemial to be adapled. lq economically viable new
* uses. In the UK, majority of heritage buildings
! affected by redundancy are places of worship
' converted to alternative use or demolished. Rauti
f[lz] expressed that generally, all denominations
. have been affected by the increase of the rate of
' redundancy.

In the UK, there are approximately 45,000
churches with Church of England (CoE) alone
having about 16,200 churches of which more than
12,200 are heritage listed with some 52% being
listed as either Grade I or Grade II* [13]. Whilst
most the churches remain in use for worship,
however, some 1,626 have been declared redundant
between 1969 and 2004; a trend predicted 1o
continue at a rate of 30 buildings per year [14].
Thus, the adaptive reuse of church buildings
becomes significant in conservation fostered by the
economic benefits associated with tourism they
could generate [15]—[17].

Velthuis and Spennemann [7] observed that
demolition affects about one fifth of the redundant
churches predicting that about 60% of all redundant
churches could end up in demolition. In addition, to
challenges of reuse of historic churches, some are
observed to be ill adapted to meet the needs of
modern society. However, to effectively safeguard
and reduce the vulnerability of these important
heritage assets to be lost, improving their
environmental sustainability in an innovative way
Would be needed not just at the European level but
also at various national level if their remarkable
patrimony is to be handed to future generations.

2. The case for environmental sustainability in
adaptive reuse of historic churches

Rising energy costs with its associated

environmental impact has driven the quest for
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Ellison er at [18]

hentage  butldings
' asserted that the rismg trend
energy pnces will drive property  investors 1o
qnprove the energy efficiency of huildings so as to
sustain market demand and rental growth. Therefore,
greater attention is directed to updating existing
buildings 10 improving  their  environmental
sustainability standard and to potentially making
them more economical to operate: thus giving them
longer life span.

Cooper [19] specifically posited that upgrading
the performance of existing buildings stock (i.c.
adaption) is the most critical aspect of improving
sustainability of the built environment. Steemers
(20] however argued that for a building to be truly
sustaining, it needs to endure and adapt to climate
change incrementally over time. Douglas [21] in line
with this view drew atlention to adaption has an
opportunity to implement  sustainability into
buildings thus making its environmental argument
strong.

Brown [22] and Bruhns er al, [23] extended
these views stating that operational energy in non-
domestic buildings has risen drastically within the
last four decades and such nccessitated energy
improvements in re-using existing buildings. This
has the potential to provide substantial cost savings
for owners and occupiers. While the case for
environmental sustainability and the numerous
potential benefits of reusing heritage buildings for
other purposes has been acknowledged and
highlighted, however, current approaches have only
tended to give more recognition to the significance
of these buildings as community cultural identity
[24] - [25].

Meanwhile available sources omit the influence,
practices and perception of heritage building
stakeholders neither seek to develop theory nor any
framework for practice. For instance, conservation
professionals’ focus and decisions appear to be
principally based on their perception of conserving
the features and the identity of the buildings.
Meanwhile, little is mentioned with regard to the
implications of the energy use in adaptive reuse of
these buildings. Most striking is the Jack of attention
given to influences from project stakcholders.

English Heritage [26] while responding to the
challenges of climate change recommends that
sustainability appraisal of historic building stock
should put into consideration the whole-life energy
costs allowing for strategics 10 increase l'!S
sustainability in terms of energy and materials in
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mitigating climate change eftects. Arguably, when
historic churches are converted to another use, the
indoor temperature, the level of comfort required for
the users and energy consumption of the building
would change. This would require some degree of
caution and care by the design professionals as 1ll-
designed interior space and systems can result to
adverse effects on the users and the fabnc of the
building [27]. This could lead to draughts. thermal
stratification, condensation, and deterioration of
historic artefacts and possible elevated energy
consumption [28]. This underscores the need 1o
adapt and retrofit them to optimal enecrgy
performance standard for their new operation.

Currently, the Church of England (CoE) emits
about 330,656 tonnes of CO;in its operations,
yearly [29]. According to Figure 1, the major source
of energy consumption of the churches are shown to
be mainly due to heating (36%) and lighting (31%).
Although  limited scope of their  energy
refurbishment options exists due of their historic
value, however, savings of up o0 25% are assumed
could be achievable through routine energy saving
strategics and utilising energy efficient equipment
[29. However, conversion of some of these churches
to other uses could offer great opportunity to achieve
part of the aim to achieve 80% reductions of
churches’ carbon emissions by 2050.This necessitate
the need for greater understanding of the potential
environmental savings that can be achieved by
reusing these religious heritage.
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Figure 1: CoE’s CO; emissions by source
Source: Church of England [29]

~ This  study investigates the perception  and
mﬂucn_cc of heritage building  stakeholders on
Strategies to improve environmental sustainability of
reusing religious heritage with particular reference to
reuse of historic church buildings. The objecti f
the study is twofold: i

* To determine the pragmatic impact of the
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influence of the stakcholders e
environmental  sustamabaslin

religious hentage buldings;

e To determine the most cu
compatible approach adopted 1 dif..
stakeholders to reuse of religions ey,

perceived by the stakeholders
This research is intended 10 serve as
bulding

A ""'"U_'._,
policymakers, owners,  desgy
heritage preservation advocacy groups. To g,
the study  dentifies key

considerations and challenges related to retro g,

cm Honme
reuse of religious hentage.
3. Research methodology

Verv few if any studies on
stakeholders™  perception of
sustainability of rcusing religious hertage exge, |
the Iiterature. As part of the a doctoral resean ‘
energy management for sustainable reuse of py
hentage  buildings: the author
questionnaire instrument to lay a foundation
developing a tool to md decision making
environmental sustainability of reuse of relyg,
heritage buildings. The use of questionnaire syr:
was considered appropriate to reach a large num-
of stakeholders concerned and as an obyes
method to obtain opinions on the issues
investigated.

A similar approach was adopted by Elmualis
al. [30] to investigate the perceptions of responés
in other UK’s industries. Gaps identified in
literature relating to the perspectives of stakehoc
were used to develop an online questionns®
survey. The survey was piloted, discussed
accepted among selected group of stakeholders 2o
appropriate instrument to collect the required &
The online survey instrument was sent via eme «
the professionals in the UK’s industry witx*)
period of two months between May to July 2
The respondents involved in this study ¥
arChltCClS: cngingm' surveyors, plannin‘é ,'.;
conservation officers. '

The questionnaire contained 19 qu"":‘,;j
however, the aspect consider for this papst
comprises of Part C - the construct of percept .,
energy use (PEU) reduction and Part E and F ~
construct of perception on sustainable 277
(PSA). The dimensions of stakeholders’ inf* ¢
and percgption (ie. PEU and PSA) va¥ x
measured in the survey were rated on a scale ™
frm I 10 5 from “Highest” 1o “Lowest.” The =

nvestioy
CONIFON e

devel xp(\i
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{ 4 Reslt® and findings
‘ otal of 211 rf:spo.ndcd to the survey.
L fore, (he sample size 1s considered adequate,
Ther h's Alpha value was employed to determine
of reliability of the internal consistency of
_The result shows that the stakeholders’
ception on PEU dimensions achieved Alpha
¥ e level exce'ujmg 0.60 (Alpha = 0.76) indicating
L4 good reliability valuq. 'I:hc corrected item-total
somrelation 10 all items is found to be greater than
0.3 indicating the degree at which each item
correlates with the total score [31]. There are 29.8%
(63) architects, 30% (64) conservation officers, 9.5%
C(20) energy consultants, 13% (28) engineers, 8%
16) planning and development control officers,
- 470 (10) regulatory officers and 4% (8) surveyors
' and 1% (2) others who participated in this study.

Table 1: Energy use reduction as sustainable consideration factor and ranking

4.1 Consideration of energy use reduction for church

conversion projects

Table 6.13 present the respondents rating on
sustainable considerations for church conversion
projects. The overall ranking, in ascending order is:
conservation policies; users comfort; low energy
operating cost; and low energy installation cost. The
results
consistently held in high consideration by the
respondents in every project. Meanwhile, low energy
consideration trails in the third and the least
considered in the projects. The ranking of
conservation policy as the most important is not
unexpected as policymaker’s greatest obliga
any heritage building project is to ensure compliance
with conservation policies.

aN 2305, S09X) - Volunie 4, jssue 4 - Apiil 2015
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how that conservation policies —are

tion for

Frequency - Respondents’ ranking of the factors

Considerations for Church

conversion 1 2 3 4 5 SD Mean Rank
Low energy installation costs

16 37 42 21 7 1074 2724 4
Low energy operational cost

16 18 42 37 10 1140 3.057 3
Users comfort productivity

6 13 43 46 15 0999 3415 2
Strict compliance 10 conservation
Policies 0 5 25 40 52 0884 4139 1

The Spearman’s Rank Correlation CoefTicient test
periormed on respondents” sustainable consideration
factor for church conversion projects yielded the
following results: Conservation policies (R-value =
0.21%, p = 0.016); Users" comfort (R-value = -0.422,
p =< 0.01); Low energy operating cost (R value =-
0472, p =< 0.01); Low energy installation cost (R-

value = -0.39, p = < (.01). This indicates that there
is siznificant difference between the policy makers
andl the professionals in their perception (Table 2).
To investigate the influence of the respondents’ PEU
as it impact their strategies adopted in practice for
energy use reduction; binary logistic regression
?hn:lzf;s was used to .dctcnninc the ability to predict
";‘Spun:;zuton Of a given Flrategics adopted by the
coded nts as indicated in the survey. A dummy-
. was adopted for noni-adoption of a strat

hstp: Y =

cgy

while 1 was dummy-coded for adoption of a
strategy. In terms of adopting improvements of the
building fabric to reduce U-value, it can be seen
from Table 3 that the Wald statistic obtained in the
test was 12.04 at the significance value of 0.001. It
can be seen that the value fails to attain the 0.05
threshold. Since the value fails to attain the 0.05
threshold it can be concluded from the finding that
respondent’s choice of adopting the improvement of
the building fabric to reduce U-value, is influenced
by their perception. However, to confirm this, the -2
log likelihood value is presented as 255.468 in Table
3. This is fairly high and in accordance with the
recommendations of Fields [32] caution needs to be
taken in concluding that the model might not be
good in the prediction of this strategy from the

respondents’ p

erception.
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Table 2: Spearman’s rank Correl
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uee reduction for project

Spearman’s

Considerations for Church Mean Correlations B
comyETsoR brofcosonls_ Policymakes _ Rovau 210

<
Low energy nstallation costs 3.088 2.273 -0.39
Low enesgy operational cost 3.529 2473 0472 <001

<)
Users comfort productivity 3.809 2.927 -0.422 0.01
Strict compliance to conservation
Policies 3.985 4.327 0218 0.016

In order to represent the overall model fit, the Cox
and Smell R and the Nagelkerke R® values
categorized as pseudo R? are indicated in Table 3.
The Cox and Snell R* and the Nagelkerke R? values
are interpreted to reflect the amount of variation
accounted for by the logistic regression model. with

1.0 indicating perfect model fit (33]. According .
Table 3, the Nagelkerke R value is 0.024, mez:.
that a significant relationship of 8.4% can be fr.,
between the respondents’ perception and i
adoption of improving building fabric 1o reduce
value as a strategy for energy use reducty

Table 3+ Influence of stakeholders on strategies for energy use reduction in the projects

Model Smmmary Variables in the Equation
2log Cox& Nagelkerke Vanable
Szatepes Adopied Ecelhoed Snel BF R: B SE. Wad &f Siz  EpZ
Q15 _1 (lmprot o brildne fabric to reduce U P ; 2 5 '
- - 3 n: 00- o : '
ke SEed | D61 poy erception 9 008 12040 1 091 180 .
Constamt  -1.151 457 6796 1 008 Ciu
Q!E_2 (Beilding services npgrade) 215687 D47 263 Perception 0025 OCE 9087 1 003 L%
Consmam -S11 450 4105 1 043 42,
13 i I
Q1% _3 (Eeergy mazagementsystem) P s Perception 013 005 2080 ! 149 LS
Conmamt -1425 456 8256 1| 004 2
Q1% _4Gmanlighting contre]) P i I
359988 009 3 erception 011 008 L1757 1 183 Lall;
Constare -1068 4 2 2 1!
QIE_S Smartmetering) . : s 528 : : "
1socel o33 gsg  TeePen 039 012 ssa 1 s L8
' Constanmt -30 7 pts *
Qif_& (Rezewablesinerallationa e 2 Solar, P : sttt - }
Gﬁbtr..l].ﬂiﬂa:s"z_', 261.756 005s 007 erception 008 003 .963 1 -":6 Uﬂ
- c R 3 !
Q18_7 (Operatiomal esergy mamagement policy . . 90 459 3750 1 053 1 .
and searesead) MG 043 089 ercepdon 026 009 8005 1 D93 l.!:i1
Constant 2020 21 14 N 1
] 2 884 1 N0 =

In addition, it can be seen from Table 3 that the odds
ratio as expressed by Exp (B) = 1.029 and since i‘l
surpasses the threshold of 1.00; it can be deduced
that any increase in the respondents’ PEU will
increase the odds of adoption of improving building
fabric 10 reduce U-value. This interpretation also
goes for the choice of other strategies such as
building services upgrade, smart metering and
operational  energy management policy and

htap f

20l owwew Sasestudiesiournalcom

dwareness. For other strategies such as &
management  system, smart lighting contro! .
renewable installations, it can be seen from the v
lhat-the significance value of the wald 5%
c::tamcd was greater than 0.05. Since the **.
resr:;.c,ssetsh :::c 0.05 threshold, it is notable 0% -
strategicsaw rcspon'dents’ choice of -adoptin? "

as not influenced by their percef™ :
could be observed that the -2 iog likelihood
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very high and inacconbanee waly e
:_.:‘muncmlnli-.v|\§ of Fields L] it cin e concluded
pat the model “""_M not be suflicient w prediet the
qralepics adopted from the respandents” peveeption,

Furthermore. it could  be that — the
\Jaucik'-‘"l"‘: R’ \wll}u: were nl.\‘n' low, meanmg that
here Were very mild or no relationship between the
:cspd"dc“"‘ p%-rcqm:m and their adoption ol (he
qaled  Stratcgles lnr enerpy  use  reduction,
However, the odds ratios as expressed by Tixp (13),
were all greater than 1.00. Since the odds ratio
SUPASSeS the threshold of 1.00, it can be coneluded
that any INCTCASC in the respondents” PEU will
increase the odds ol adoption of the stated stratepies
for encryy use reduction. To determine the source of
the difference in the respondents’ PEU reduction,
respondents” scores were subjected to One Way

. glso

seen

the

Sl SEn S
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‘\“”:' ool N !""""~ Y | e ehibborcnihealing
vanables weed el the ol g oo aicde it

statns sacle o prolesann o role e heriboage
mdustry, Jt "i?l-'lphn al Tocation, yoars ol wotkng
crpenence on |n'1|r;n,u- banldimgs proge 1 and 1he

omber of hertage refubishment projects they Tuve
been divectly involved. The resalt on the test ol
dillerence he of  1he
profession and/or role i the hentage indastry in
presented o Table 4 The Foaatio in the results s
used 1o determine the statistical sipmbicance, The
result show the Fovidue obtained 1o be 2740 0t a p
vitue of 0,010, Since the p-value is Jess thin 0.0%, 1
can therefore be concluded that the respondents
differs in their PEU reduction on the basis of their

on (PRSI |e--.|umc1v T

profession and/or role in heritage industry.

Table 4: Test of difference in the pereeption of the stakeholders based on their profession

Sum of Squares

df Mrfjp Square  F Sip

Between Groups 6008.071
Within Groups 59209.574
Total 65217.645

7 858206 2740 010
189 313278
196

Similar test carried out for other differentiating
variables yielded the following result: location (F-
value = 1.822, p-value = 0.059); years of working
experience (F-value = 0.342, p-value = 0.887) and
number of heritage building refurbishment projects
(Fvalue = 1.740, p-value = 0.127). It could be
observed that p -value is greater than 0.05 for other
differentiating variables; therefore be concluded that
the respondents do not differ in their PEU reduction
in on the basis of the other variables. Meanwhile,
since the F-value is significant for the respondents’
professional status, the source of the significance
difference was  investigated through a post-hoc
multiple comparison tests conducted via Tukey HSD
{Honestly Significant Difference). The results as
1.2 Stakcholders’ perception on environmental
sustainability construct
| To validate the construct on PSA exploratory
| factor analysis (EFA) using SPSS software wis
: cartied out on items on section B and D in the
» survey. This allows for the exploration of factors
t perceived by the respondents for sustainable
¢ approach to reducing environmental impacts in
¢ Teusing historic churches. Starting with the original
f dat‘g matrix and using multiple corrclations as the
¢ estimates of communalities, principal [actors Were

presented in Table 5 show that there is a mean
dilference in the group professional status. The
result of the mean difference (MD) indicale that
engineers seem to have the best perception and gives
higher priority and  values 1o environmental
sustainability 1o the projects among the respondents.
Their perception was significantly better than those
of the energy consultants (MD = 16.74) and
conservation officers (MD = 15.38). Although,
conservation officers were also found to possess a
good (MD = 1.37), the dilference was not found to
be significant. Further findings shows that other
stakeholders were not found to be significantly
different in their perception regarding environmental
sustainability of  reusing historic  churches.

extracted after interacting of communalities. Factors
with ecigenvalue greater than 1 were retained for
rotation. The procedure yiclded two factors scven
factors components. The factors were extracted and
identified using the features of the items loaded and
Jabelled according 1o their groupings as follows:
Energy management (1); Design decision (2);
Government regulations (3); Limited resources and
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i 0 540 LA ‘sc ~chnologies to mimmise enespy consumphion afler conternion
0429 ) = Listed churches are complex busldings with himitng features on enerpy efhorney
Fctor 2: Design 40 o .
l 0 F18 Low coqsldcmmrn FIVEN 10 minimising ene gy consumphion
) 0.808 F16 LO‘_" prionty for energy efficiency in conversion projects
;‘acw’ 3. Government reguiations
) 0.798 F24  Government policies, regulations and requirements (e g Fi'Ts, VAT etc)
) 0626 Fz% Influence of grade listing on posuible enerpy efficarncy improvements
3 0554  F25  Inadequate operational encryy management policy and awnreness
Foctor 4: Limited resources and grants
1 0800 F28 Inadequate resousces and prants to encourage energry efficiency measures
2 0669 F27  Inadequate energy efficiency framework disseminating effective strategies
Factor 3: Risks of condensation and building complexity
1 0783 F19  Most sustainable options in practice are imited in application to hertage buldings
2 0733 F21  Risks of insulation and interstitial condensation in the wallz or roof
3 0510 F22  Listed churches are complex buildings with limiting features on energy efficiency
Factor 6: Hertage visual impact & secondary glazing
1 0475 F4 Use of technologies to minmise energy consumption afier conversion
2 0867 F5 With minimum visual impact secondary glazing should be allowed
Factor 7: Conflict over fabnc U-value
1 0.809 Fé6 Significant energy use reduction could only be achieved by reducing the U - value
2 0 566 F7 Enerpy saving measures only make sense if payback is less than 10 years

SN = Senal No, LFC = Loaded Factor Code

infiltration that are common to historic churches.
However. the potential and effectiveness of adopting
this strategy cannot be predicted as a sustainable
approach for historic churches as the outcome of the
model is not sufficient to base the prediction.
Meanwhile others who do not adopt the strategy
might perhaps perceived the strategy to be morc
intrinsically risky for the buildings because of their
heritage value. This findings is in line with the
reports of other researchers [34] — [37] who pointed
out that motivation or adoption of strategies 10
I‘ef]ucc energy consumption in buildings will vary
with the individual inclinations or perception.

O the other hand it can be said that increasc in
the respondents’ PEU could result to the
°°“§i‘!LTati0n of other strategies such as building
Services upgrade, smart metering, opcraliona] energy
management policy and awareness becoming higher
Irmomy over fabric improvement. Further findings
oy bch; " sustam;'xbxh!y of historic churches
appropriate ;cc’_e}'ed with lmprochI process and/or

ision that include holistic sustainability

obiectiv
m:::“t“ and agenda for effective energy us¢
gement. Other material issues 1o be considered

include making  financial and _ grants

av resources

LLwww cas i
£ r

condensation and adequate consideration for the
visual impact the measurcs could have on the
building. Strategics such as energy management system,
smart lighting control and renewable installations are
also potential measures for consideration to make reuse
of historic churches sustainable. There is need for the
stakeholders to place greater priority and valuces to
environmental sustainability of religious hentage
buildings first to increase their future value and to
contribute positively to the climate change agenda.

6. Conclusions

This study brings to the fore that that one of many
reasons for poor energy performance of heritage
building projects could partly be attributed to low
perception of the need to improve their cnergy
performance  al the decision stage and lack of
consensus and commitment  to environmental
sustainability among heritage stakeholders. The
study underscores the nced for positive change in
perception and attitudes, more enlightenment,
training, integrated teamwork and collaboration
among heritage professionals 1o successfully deliver
environmentally sustainable reuse of  historic
building projects. It is recommended that when

ailable. avaidi ]
able, avoiding measures with potential risks of
— Page 31

Scanned with CamScanner




jooking W
peligous hentage i

integry of the buld

a2 Cawe Studies Joul

install energy  etticient solutions  to
{ 1s puportant 1o focus o the key
uard the bulding
recommended

| f
factors m onder 10 s |
Hendad consoguences ftas

mpostant

from unu ? saliaious
that any technological approach o reuse of = PO
. stion principles

hentage should abgn with consenv
and should be unobtrusig, non-disruptive, and
In sddwon, mastumag the fabne and

g are vitally important

tlexible.

Refereaces

i1 T Baker, L BRadmalov, L Bemstan, 1LE

-nal 1SSN (2305

l

500X) = Velume 4, Issue 4 < Aprjp i -

Approaches to Their Adaptiv,

X A "‘l.'t“

Trends, Vol 16 (1):43-66, 200 g, ™

§] P. Cunmington, Change of 1 the (- [z
()n\'?,

of Old Butldings. Aipha Baok . |,
9] A Linters, ‘Retlechissez avan
du Patnmoine Culturel Furope o

12, 2006,

[10]) K. Powell, Architecture Rebory
Old Bulldings for New Use
Rizzoh, 1009,

[11]Enghsh Hentage, Hentage at Ry P
2012, London, 2012. [ﬂnlmc], .-\'.:-.!.‘[
heps:www hillingdon gov ulome iy 9
aid=22034&filetvpe.

'"“lln ]
dagip "
L 2006 | \

( f‘!"(.,-_ [:

New
w Y

“‘."' "

Bogner, PR Bosh R Dave, OR. Davidson, R )
“Tochmxad Semman”™ In Climate Change [12]P. Rauti, Rf.‘dund:ml. religious h‘;.?:~{"
M Memgmon Comtmbunion of Working Report of the Committee on Cultun
Cevay 11 W the Fourth Assessment Report of Education™. Strasbourg: Council of g,
. - PP — —r— __"l ‘\'n Py - l"h‘).
¢ lmaorpovernmental Panel on Climate
(oo BMeaz OR Dmvidson. PR Bosch,  113]Church Hentage Forum, “Building pa..[_.
R Deve 1A Meverieds) Cambrdge, United (?ur Future . A statement on Behalf o
\mpdom 0l “ea ) ork. \\l SA ( hllﬂ'h of [:ngl.md". (.;!er{;x .
Camdeadpe University Pross, 2007 Publishing, United Kingdom, 2004,
. vorsatz, N Bwvre, P Graham, LD, [14]T. Cooper, “How do we keep ow o
Diag Hwves, E Hetwach, Y. lang, E churches ™ The Ecclesiological Socien .
Jox C Romevall, M Mmemdar, ) The Society of Antiquanes of London, Loa
Mn mngh Muaspodis, S Murakami, A, 2004 [2
$ i oy E nd 1 e ‘[- 1.“{ encvl [IF]R l \[[Pc_ \ Rg“h:—r }lcnk\.::c ("‘N__ch.l 17
' " Cilobal Enerey I'he Univeraty of North Carolina Press, 20 (2
wematiomal Instutute for Apphed (161D, Worthing, S, Bond.”™ Managing &
Vo M) Hertage: The Role of Cultural Sigmifices
A v Lnerpy Blackwell Publishing, Oxford, 2008,
\ 08 SCenanos gnd [TT]E. Bownz, K. Ibenholt, “Feopomic imne
FAOLCD, 2008 cultural hertage-research and perspectE
gulsbions and lournal of Cultural Herttage, 10:1-8, 208 L*
! L soudy Lo LIS]L Elhson, S, Sawvee, ). Smith, S
| of bulding responsthle property  investment:  quet’
{ e Note on the the relabonship between  sustanabilid |
{ il g \y imvestiment propert \\\‘ﬁh“. Joums ['.
. Property Research, Vol 24 No. 3. e 181
i ‘ . b apload ndt 2007, I:
n ‘-‘» - V] 3 - : ) ‘
,’ $1 D Rowe | e !¢ L L1911 “*"'i‘ff. Post-occupancy evaluation™
I MeLonsnes T TR, S e you? Building Rescarch & Infon® [:
'- 3 A .'I - o s i (.! s :L:‘“! .Ulli l‘?\_l(,]' Z(H‘l
Lt @i i T ~ | o | R ) NI - ) ¢
f Heritage ¢ . 0 Published &y 101K Steemers, “Towards a research 28
feniage UnNCt Hhaee \ et d ~ R a1
| e Tow e ‘ Itage Victona, liawtﬂg 0 climate change™ Building Res l:
SURNS [ niine | Avaiable hain & Information 31¢(3.4) 2 MRS
WA W "I“(‘-’ VIU 2O AU ~:-l"‘- \\ €1 Y"‘H.‘.q\’ .! f: "‘J [k\ . . ‘- !- )- ..ql‘:;”l. & W El"""‘
} IsSLanabiity | t 1. Waglas, Bulldmg Adaptation. ad.:

ertage tech leallet pdf
FRH (Future for Relipous Hemage), 2012
¢ hmpe www frh-europe org

]

IOnbine | Avaslab

K. Veltham, ) Spennemann, “The future of
Defunct Rebgmous Butldings. Ditch

bt e Clinns T
TR IR KRR T

L . .
s ———— .

L UK, 2006,

IS k: Brown, “High quality |
cavoRments  for  office  building® [
Proceedings of 2nd Intemational Confe™ -
the CRC for C(‘I&Wﬁoﬂ Innovation: l‘-
March, CRC Press, Boca Raton, FL. 2

34
“-

-

+ b

Scanned with CamScanner



¢ o, Brulns. P. Sk‘nd-mm'l. L. ‘.\l'.l.(_\;\lm\h‘_ “A

[aM Jminary madel of nen-domeshic enerpy use
i 1.‘: pngland and \\\'alcs". ll} Proceadings of the
i\ ,“mual RICS‘ ( \)tlslr\}cll«\\\ and  Buldng
N R cscarch Conference, Scptember 0-7, RICS,
3 Londoﬂ. 2006-‘ o
dE. Coryel, “Lul‘mml .}'.‘\\‘llﬂlt‘.\‘ as Leonomie
by hevelopment: Case Examples™ Washigton,
b DC: National Trust for Histone Presenvation,

2003

T 195)B. Jacger. “Reusing Religious Properties™ The Planning and  Management, 03 JOR-228,
e v\(acazinc of Partners for Sacrad Places, 7.9, D008,
400,
26)English Heritage, “Energy conservation in
% raditional  buildings,  2008a.  |Online].
g Available at
M hp: www.helm.org.uk upload pdt EnergayCo
nservation.pdf
‘i (27]M. Makroditimir,  JW.P. Campbell, K.
tx Sreemers  “Sustainability  and  Hentage
e Conservation: Assessment of environmental
performance  and  energy  management  for
f¢  historic churches, Smart Innovation, Systems
e and Technologies Volume 12, pp 353-304,
A\ 2012.
[28]W. Bordass, C. Bemrose, Heating your church
p (i London: Church House Publishing Lid, 1996.
3. [29)Church of England, “Shrinking the Footprint:
Suit Guidance on Energy Efficient Operation and
ot Replacement of Plant and Equipment™ 2008.
[Online). Available:
50 http://www .shrinkingthef ootprint.cofe.anglican
o8 org
(30)A. Elmualim, D. Shockley. R. Valle, G.
jal! Ludlow, S. Shah, *Barriers and commitment of
i facilities management profession 1o the
o sustainability ~ agenda”  Building  and
¢ Environment 45 (1), 58-64, 2010.
o1 [31J.C. Nunnally, L.H. Bemstein, Psyhometric
Theory, New York, Megraw-Hill, 1994,
1eF [32]A. Field, “Discovering Statistics using SPSS™
i@ Sage, 2005.
B33]J.F. Hair, R.E. Anderson, R.L Tatham, W.C.
; fo Black, Multivariulc data analysis, Upper
o [34]SK“ddlcher. N.J., Prentice Hall, 1998.
S ;landm C. Payne, R. Kunkle, L. Lutzenhiser,
ot f“ hat organizations did (and fiidn‘l) do: Three
i‘lCt_Ors that shaped conservation responses 10
1 o (A“Clgtér;:jia‘s 2001 “crisis.”" In procedding (?f the
t 0 Build‘Summer Study on Energy Efficiency
l-'" ; “Mmivm‘ma, P. Koss, C. Jones, ‘D. Ervin,
: atons for voluntary Environmental
AA“.“LJ-LMRS estudiesiournal . .
m—— . Page 438

.1(1 F'-“‘(’O‘l" 35“2 Case Studies h\n;“_‘] IasSN (; TAERID N

Vaolnme 4 e

BT Y AR Y
NManacement Polioy Studes ol 1)
'.‘z Y W)

L3OV Dimea 1T A Bressors, | de Brayn, 7w
_1"!'!'\-'\'-"""

implementation of a mull annnal

B T

for encny eflicieney e The Nethertamds
l'l'l't‘!)“\ Policy, s 1001 112, NULE

[371Y. Mo, 1 Weleh, “he IO
eovimommental management standaid i tapan

\ Tl\\n“l

Results from a national sunvey of b thiwes

four industries”  Jonrmal of - Eavironmental

P S e e o U A e B

Scanned with CamScanner

SEETRARSNAlT T T

Y et e cat T A



