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A B S T R A C T

This paper identifies the parameters for a performance-based framework to prioritise underutilised historical
buildings for adaptive reuse interventions, while discussing its effectiveness towards promoting sustainable and
resilient urban areas in New Zealand.
A narrative review of extant literature is done to justify the need for the performance-based framework and

build a list of relevant parameters that elucidates all or part of a typical decision-making process regarding the
selection of historical buildings for adaptive reuse in New Zealand.
Five main priority aspects with significant evaluation criteria that have been identified from this study are

economic sustainability, built-heritage preservation, socio-cultural aspects, building usability, and regulatory
aspects. This paper's originality pertains to the development of parameters for a performance-based framework
that offers a basis for relevant adaptive reuse stakeholders to prioritise underutilised historical buildings while
balancing their diverse objectives. Accordingly, the performance-based framework has been validated to justify
the relevance of its applicability to the different outlined parameters, towards prioritising underutilised his-
torical buildings for adaptive reuse in New Zealand.

1. Introduction

A majority of historical buildings around the world are often viewed
as assets that are essential for the development of local tourism, due to
the heritage and socio-cultural values they possess (Bedate, Herrero, &
Sanz, 2004; Pedersen, 2002). These buildings play a crucial role in the
socio-economic and cultural development of society (CPWD, 2013) by
providing a physical link and progression of cultural evidence to the
past (Goodwin, Tonks, & Ingham, 2009). Most town centres in New
Zealand typically feature old and vacant historical buildings. Although
most of these buildings possess heritage values, a significant proportion
of the buildings are underutilised (Yakubu et al., 2017). Accordingly,
poor building conditions, socio-economic factors, and building reg-
ulatory requirements, have been identified as causal factors to the de-
sertion and high vacancy rate of most historical buildings in New
Zealand's provincial town centres (Aigwi, Phipps, Ingham, & Filippova,
2019; Yakubu et al., 2017).

The increasing awareness that it is cheaper to convert older

buildings for newer functions rather than abandoning them for demo-
lition and reconstruction is one of the critical factors that have pro-
moted the vast interest in the adaptive reuse strategy (Aigwi, Egbelakin,
& Ingham, 2018; Ball, 2002; Bullen & Love, 2011a; Pearce, DuBose, &
Vanegas, 2004). Some studies have identified cases and concepts, with
implications suggesting that performance upgrading of heritage build-
ings through adaptive reuse create tremendous influences on the sus-
tainable development of a built environment (Bromley, Tallon, &
Thomas, 2005; Plevoets & Van Cleempoel, 2019; Rohracher, 2001). In a
quest to minimise the socio-economic costs of developing a sustainable
and resilient urban area, and, the environmental cost of demolition, the
adaptive reuse approach becomes beneficial to the government, com-
munities, building owners/investors, and developers in realising that an
essential aspect of any successful urban regeneration strategy is the
reuse of heritage buildings (Ball, 1999; Wilkinson & Osmond, 2018;
Yakubu et al., 2017).

While promoting sustainable and resilient urban areas through the
retention of historical buildings, some trade-offs may exist among
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relevant decision-makers. These trade-offs need to be balanced among
the respective adaptive reuse decision-making stakeholders who may
have both direct and indirect interests in reusing underutilised histor-
ical buildings (Aigwi, Phipps, Ingham, & Filippova, 2020). Since these
relevant stakeholders may have a common urban regeneration goal, but
diverse opinions about the adaptive reuse approach, various factors
based on their different perceptions on the adaptive reuse approach will
need to be considered and deliberated upon, hence making the deci-
sion-making process very difficult (Wang & Zeng, 2010). Although
some adaptive reuse decision-making tools have been recognised from
other studies (Caccavelli & Gugerli, 2002; Conejos, Chew, & Yung,
2017; Geraedts & Van der Voordt, 2007; Langston & Shen, 2007;
Langston & Smith, 2012; Love & Bullen, 2009; Wilkinson, Remøy, &
Langston, 2014), the necessity for yet another tool to prioritise optimal
building alternatives, while balancing the diverse interests of adaptive
reuse stakeholders (Aigwi et al., 2020) in an urban regeneration deci-
sion-making setting is essential.

2. Objective and literature review

This paper aims to identify relevant parameters for a performance-
based decision-making framework to prioritise the most suitable his-
torical building options for adaptive reuse interventions in New
Zealand. A narrative literature review is done to synthesise a compre-
hensive description of existing adaptive reuse decision-making models
to identify inconsistencies in knowledge (Baker, 2016; Green, Johnson,
& Adams, 2006; Machi & McEvoy, 2016; Onwuegbuzie & Frels, 2016),
and hence, facilitate the formation of relevant parameters for the de-
velopment of the proposed performance-based framework.

2.1. Adaptive reuse and its impacts on fostering sustainable and resilient
urban areas

The adaptive reuse approach focuses on changing the use of an
existing building to enable it to function as a contemporary building
while preserving its useful and valuable features (Ball, 2002; Shehata,
Moustafa, Sherif, & Botros, 2015). Hence, this change of use process
involves the conservation and reuse of functionally obsolete or old
underutilised historical buildings for new and more appropriate func-
tions. The concept of adaptive reuse implies: changing an existing
building's original use to serve new functions (Douglas, 2006); retaining
the original features and structure of an existing building (Love &
Bullen, 2009); or extending the useful life of an existing building
(Mansfield, 2002; Wong, 2017).

From an economic point of view, it is often cheaper and faster to
redevelop historical buildings through adaptive reuse, when compared
to demolition and rebuild (Aigwi et al., 2018; Bullen & Love, 2011b;
Douglas, 2006; Heath, 2001; Langston & Shen, 2007), except in situa-
tions that may require total structural reconstruction of the buildings
which could be labour-intensive (Shipley, Utz, & Parsons, 2006). Con-
sequently, when applying the adaptive reuse approach to redevelop a
specific floor area of an existing building, it is noted that it could take
about half the time required to demolish and rebuild the same floor
area of a new building from scratch (Larkham, 2002). This reduced
timeframe implies that there will be a corresponding reduction in the
financing costs and the impact of inflation on the overall construction,
leading to a minor interruption of cash flow from tenants (Highfield &
Gorse, 2009; Langston & Shen, 2007). Also, since most of the existing
building's structural components are already in place to serve as raw
materials for adaptive reuse, and the contract periods are typically
shorter than that of the rebuild, the borrowing cost for the redevelop-
ment projects are usually minimised (Shipley et al., 2006). Past studies
have also recognised adaptive reuse as a viable option towards im-
proving the economic situation of an urban area through an increase in
property values of adapted historical buildings (Chau, Wong, Leung, &
Yiu, 2003; Yau, Wing Chau, Chi Wing Ho, & Kei Wong, 2008; Yiu &

Leung, 2005).
Nevertheless, some indirect costs which may be encountered in the

adaptation process, such as regulatory requirements, structural com-
plexities of historical buildings projects (Bullen, 2007; Kohler & Yang,
2007; Wilkinson, James, & Reed, 2009), and environmental cost of
demolition waste (Yuan, Shen, Hao, & Lu, 2011), may weaken the
adaptive reuse economic argument when compared to the cost of a new
building. In addition, some renovations could be more labour-intensive
compared to new constructions, especially when an adapted historical
building is protected through legislation as a heritage building that
requires the restoration of certain heritage features (Aigwi et al., 2020).
Accordingly, in such situations, renovations could be more expensive,
and even worse in times and regions where labour costs are higher than
the cost of materials (Shipley et al., 2006). Although the process of
identifying the value for money for adaptive reuse implementation is
mostly linked to monetary return, focusing on only financial matters
may likely introduce bias into an adaptive reuse decision-making pro-
cess (Langston, Wong, Hui, & Shen, 2007).

While minor precedence is often given to the socio-cultural impacts
of adaptive reuse during reuse deliberations (Bullen & Love, 2011a),
socio-cultural aspects have been highlighted as key to achieving suc-
cessful urban regeneration strategies (Mısırlısoy & Günçe, 2016a). A
most suitable new use for an underutilised historical building should
have the capacity to meet the immediate needs of a local community
and improve the quality of lifestyle of its people. Improving the quality
of lifestyle for the residents of an area would contribute to enhancing
the significance of place through a sustained societal life (Engelhardt,
Unakul, & Endrina, 2007). Adaptive reuse of historical buildings has
been found to promote the preservation of core heritage values of the
buildings, hence, retaining attractive streetscapes that would add
character and sense of place to host communities (Bullen, 2007;
Langston & Shen, 2007). Built heritage preservation through adaptive
reuse has also been suggested as practically sustainable concepts for
urban regeneration planning (Alpopi & Manole, 2013; Nasser, 2003).
Also, while the benefits of adapting historical buildings have been
found to promote built heritage preservation (Aigwi et al., 2018;
Plevoets & Van Cleempoel, 2011, 2019), some other studies have
stressed on the success of the new adapted functions concerning local
community development, as essential adaptive reuse goals (Douglas,
2006; Shehata et al., 2015). Accordingly, a substantial reduction in the
number of vacant historical buildings in an area through adaptive reuse
would potentially create a more vibrant community that could enjoy an
improved quality of life from the socio-cultural viable new use of the
buildings (Yakubu et al., 2017).

From an environmental stance, the process of adapting historical
buildings for new uses promotes sustainable communities through the
significant reduction in building materials and energy consumption,
and reduced pollution (CO2 emission) from construction activities
(Itard & Klunder, 2007), while maintaining the unique characteristics,
and retaining the cultural identity of the buildings (Boarin, 2016). Since
all buildings, including historical buildings, contain embodied energy,
reusing the functionality of existing buildings, their components, and
salvaged materials would help conserve this energy (Binder, 2003).
Also, the adaptive reuse process has been noted to be a better way to
minimise the impact of environmental interruptions from ground con-
tamination, dust, hazardous and falling materials, when compared to
new construction activities (Bullen & Love, 2010). The impact of these
environmental interruptions could cause detrimental interference to the
existing ecosystems, hence, causing degradation of natural habitats and
biodiversity of species (Koren & Butler, 2006). Nevertheless, it has been
argued that the practicality of meeting regulatory requirements of in-
door air quality, acoustic and thermal performances of historical
buildings through adaptive reuse, may not be entirely achievable due to
the dependence of the adaptive reuse process on the usability and re-
quired end use of the building (Wilkinson et al., 2009). Although the
environmental performance of an adapted historical building may not
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entirely match that of a newly constructed building, its social gains
could balance this drawback (O'Donnell, 2004). Also, since most his-
torical buildings do not usually promote passive environmental sys-
tems, the adaptive reuse approach could provide an opportunity to try
out different innovative technologies, towards developing diverse so-
lutions to promote sustainable development (Bullen, 2007).

Additionally, in active seismic regions, the adaptive reuse concept
could be considered a feasible approach to promote seismic resilience in
high seismic hazard areas, when applied to earthquake-prone historical
buildings (Aigwi et al., 2018). In New Zealand for instance, since most
change of use alterations would trigger the seismic retrofit require-
ments of earthquake-prone buildings (EPBs) if the value exceeds 25% of
the building's ratable value (MBIE, 2016), the adaptive reuse process
could serve as a useful approach to motivate building investors to up-
grade historical EPBs, towards the development of seismic resilient
communities.

2.2. Situations faced by decision-makers during adaptive reuse project
prioritisation deliberations

Typical situations encountered by adaptive reuse decision-makers
are discussed in detail to determine relevant attributes and factors to be
deliberated upon in the process of selecting optimal historical building
alternatives for adaptive reuse interventions.

During adaptive reuse debates, it is essential to consider the reuse
potentials of historical buildings in ways that would be socio-econom-
ically viable to their local community. According to Murtagh (2006),
firstly, an evaluation of the potential property market and location
characteristics must be done by answering the following questions: (i) is
there an oversupply of underutilised historical buildings? (i) is there
adequate demand for the proposed new use? (ii) how strategic is the
location of the historical building to be reused? (iii) is the location
easily accessible to services such as transportation and parking facil-
ities? (iv) How can the social and demographic character of the local
area impact the feasibility of the reuse project? (v) what type of local
development is ongoing, and who are the competitors? (vi) what is the
current or prospective environmental quality of the historical building's
surroundings? (vii) What kind of uses exists within other surrounding
buildings?

Also, the building characteristics of the historical buildings are
analysed in terms of the physical conditions of the buildings, historical
and architectural features, and how these buildings comply with re-
levant regulatory requirements. Accordingly, the following questions
should be addressed (Wang & Zeng, 2010): (i) how stable are the
structural elements, and what is the existing condition of the non-
structural elements of the buildings? (ii) do the buildings have a sig-
nificant amount of architectural and historical fabric that meets the
criteria of the national heritage register? (iii) how feasible is it for the
buildings to preserve the heritage fabric? (iv) Would existing regulatory
(i.e., building code, seismic, planning, and zoning, heritage, health and
safety, fire, disability) requirements permit the potential new use of the
buildings? All these questions need to be deliberated upon by the sta-
keholders during the adaptive reuse decision-making process.

Furthermore, while conducting a stakeholder analysis for pertinent
actors of the adaptive reuse decision-making process to understand
their background and roles for transparency and coherence of the
process, the actors are classified under four categories of stakeholders
(i.e., investors, producers, regulators, and users). As the investors (i.e.,
private building owners, developers or government) may mostly be
concerned about the return on investment, the government in this
context play an important role by creating stimulus through planning
regulations that will promote the adaptive reuse projects. Besides, the
producers (i.e., building professionals such as architects, engineers,
heritage restoration experts, quantity surveyors, project managers, etc.)
who bear most of the risk from other stakeholder groups may be most
concerned about timing, clarity, and closure of the entire reuse process.

While the role of regulators (i.e., health and safety, heritage, seismic
code, planning and zoning compliance officers) is to ensure that pro-
ducers maintain strict compliance with relevant regulatory procedures,
the users (i.e., tenants, leaseholders, and public) may be most con-
cerned about enhanced reuse strategies by representing demand either
directly or indirectly.

There is, therefore, a need to identify the parameters of a framework
that can be used to weigh the above-highlighted situations faced by
decision-makers during adaptive reuse project prioritisation delibera-
tions, in order to balance their differing interests while selecting op-
timal historical building alternative from a pool of historical building
options.

2.3. The performance-based planning approach for adaptive reuse decision-
making

Performance-based planning involves the application of perfor-
mance trends to promote the strategic development of significant long-
range plans and activities in a manner that would guaranty efficient and
effective outcomes (Frew, Baker, & Donehue, 2016). The application of
performance-based planning approach is prevalent within the public
sector as a means to improve desired urban collaborative decisions with
the use of evaluation-based techniques (Aigwi et al., 2019; Baker, Sipe,
& Gleeson, 2006). Some developed countries such as New Zealand,
Australia, the USA and Great Britain have successfully applied perfor-
mance-based planning approaches to enhance decision-making in nat-
ural resource planning relating to building regulations and land use
planning (Frew et al., 2016). As a result, the basis for the development
of a performance-based planning approach is usually on the impact of
land use as a function of its physical intensity and features, rather than
traditional zoning impacts on land use (Baker et al., 2006).

When applying the performance-based planning ideology to an
adaptive reuse decision-making setting, predetermined criteria and
priority aspects can be evaluated in a subjective manner to set quan-
titative boundaries on acceptable adaptive reuse standards (Aigwi,
Egbelakin, et al., 2019). Accordingly, the core components of the per-
formance-based planning approach relating to adaptive reuse decision-
making should include the criteria and priority aspects that would de-
scribe in detail an effective and efficient adaptive reuse outcome, and a
methodology to describe the influences of acceptable measurement
standards on the desired adaptive reuse outcome (Aigwi, Egbelakin,
et al., 2019). Performance-based planning approaches should, there-
fore, be explored by adaptive reuse decision-makers to promote urban
resilience through the retention of historical buildings.

2.4. Review of some existing adaptive reuse decision-making toolkits and
frameworks

The purpose of this narrative literature review is to establish if ef-
forts have been made to identify relevant parameters to prioritise op-
timal building options from a list of vacant historical building alter-
natives for adaptive reuse interventions towards a sustainable and
resilient urban regeneration. Various frameworks have been advanced
towards assisting decision-makers in assessing the complexities around
making best decisions regarding the adaptive reuse potentials of ex-
isting buildings (Caccavelli & Gugerli, 2002; Conejos et al., 2017;
Geraedts & Van der Voordt, 2007; Langston & Shen, 2007; Langston &
Smith, 2012; Love & Bullen, 2009; Wilkinson et al., 2014).

Caccavelli and Gugerli (2002), developed the TOBUS decision-
making tool to prioritise and select the best retrofit solutions and cost
estimation for individual existing office buildings. The TOBUS frame-
work was developed for the owners of office buildings, construction
professionals and real estate investors, to analyse the indoor environ-
mental quality, energy consumption, physical state and functional ob-
solescence of the buildings' elements and services. Although the design
of the TOBUS allows its users to address professional and multi-
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disciplinary problems associated with the refurbishment of buildings, it
targets only office buildings. In a similar study, (Love & Bullen, 2009),
examined the use of NABERS (National Australian Built Environment
Rating System) to assess the influence of occupants behaviour on the
environmental performance of adapted commercial buildings. Accord-
ingly, the underlying parameters and methodologies of both the TOBUS
and NABERS frameworks fall outside the scope of this paper study
because they: (i) are incapable of prioritising and ranking most suitable
historical buildings from a group of alternatives for adaptive reuse in-
tervention; and (ii) do not consider economic, socio-cultural, heritage
preservation, and usability values of the existing buildings. Moreover,
although the addressed environmental aspects in the TOBUS and NA-
BERS frameworks are important, the occupant's survey and checklist
methodologies are unable to deal with subjective views of all relevant
stakeholders involved in an adaptive reuse decision-making process,
while balancing their diverse interests.

Another study conducted by Langston and Smith (2012), led to the
development of the iconCUR framework which applies the MCDA
weighted matrix method to map performance scores of built assets in
3D space and identifies the best course of property decision action to
pursue over time. The iconCUR framework practically demonstrates the
ability of mapping both decision criteria (e.g., building condition, uti-
lisation, and reward) and sub-criteria (e.g., mutual utility and stake-
holder concern), with attributes (e.g., regulatory compliance, design
standard, and sustained service level) and alternatives (e.g., retain,
renovate, reuse, or reconstruct). Likewise, Geraedts and Van der Voordt
(2007) presented a checklist – Transformation Meter, to support
adaptive reuse decision-makers on whether or not to start a transfor-
mation process of reusing empty office spaces as residential dwellings.
The application of the Transformation Meter to investigate the potential
of transforming existing office buildings into residential spaces is done
by conducting the following steps on case study buildings: (i) quick
scan; (ii) market feasibility and location characteristics scan; (iii)
transformation class determination scan; (iv) financial feasibility scan;
and (v) risk assessment scan.

Baker, Moncaster, and Al-Tabbaa (2017) examined five UK case
studies to ascertain why decisions on whether or not to reuse or de-
molish underutilised existing office buildings are made. Their findings
were assessed against decisions produced by both the iconCUR frame-
work and Transformation Meter decision-making tools. Accordingly, it
was revealed that although the two theoretical decision support tools
assessed 18 out of the 19 office buildings across the five case studies to
have moderate to excellent transformability potentials, in reality, only
9 out of the 19 buildings were demolished. The reasons for the demo-
lition were specified to be beyond the scope of the theoretical frame-
works. In conclusion, the study highlighted that although the iconCUR
framework and Transformation Meter decision-making tools were sui-
table for their proposed use, significant adjustments still needed to be
made when applying them for different uses, or on masterplan sites
(Baker et al., 2017).

Furthermore, the ARP (adaptive reuse potential) model was devel-
oped to identify and evaluating the embedded physical life of obsolete
historical buildings at any point of the buildings' life cycle, to establish
a right timing for adaptive reuse intervention on buildings (Langston &
Shen, 2007). This method is capable of transforming traditional adap-
tive reuse decision-making procedures to better sustainable strategies,
practices, and outcomes. Moreover, the application of the ARP method
to evaluate the embedded physical life of historical buildings requires
the estimated present age (in years), and the projected physical life (in
years) of the buildings. Some obsolescence factors (i.e., economic, so-
cial, functional, physical, technological, and legal) of the buildings are
also required to evaluate the adaptive reuse potential of historical
buildings because of their negative impact of reducing the useful life of
the buildings. A similar study was conducted by Conejos et al. (2017)
on the basis of the ARP model for developing the AdaptSTAR model,
which is a subjective checklist of adaptive reuse design plans. The

purpose of the AdaptSTAR model was to establish the consideration of
adaptive reuse in the initial design process of new buildings, towards
maximising future adaptability of existing buildings. However, the
methodologies of both the ARP and AdaptSTAR models are not suitable
for the study discussed in this paper because they both require con-
tinuous monitoring of new buildings and expert assessment of ob-
solescence factors in individual buildings.

Ferretti, Bottero, and Mondini (2014) explored the application of
the Multi-Attribute Value Theory (MAVT) in a decision-making process
to choose the best performing industrial historical buildings for touristic
adaptive reuse purposes in Italy. Although the findings revealed the
efficiency of the MAVT technique in choosing the most suitable in-
dustrial historical buildings to be adapted for touristic purposes, the use
of expert panels was identified as the major limitation for the frame-
work development.

This study is therefore timely as it identifies parameters for a fra-
mework to prioritise optimal building alternatives from a group of
underutilised inner-city commercial historical buildings for adaptive
reuse interventions while balancing the diverse interests of relevant
stakeholders involved in an urban regeneration decision-making pro-
cess in New Zealand. This knowledge gap has enabled the authors of
this paper to form a list of priority aspects and measurement criteria for
the development of the proposed performance-based framework.

3. Research methodology

This study focuses on identifying parameters for the development of
a performance-based framework to prioritise optimal historical building
alternatives during adaptive reuse decision-making processes in New
Zealand. To achieve this aim, the qualitative research approach through
a narrative literature review was conducted to create a comprehensive
account of existing adaptive reuse decision-making models.

A narrative literature review is a comprehensive and critical ana-
lysis of existing knowledge on a research topic, usually done to establish
a theoretical focus or context for the topic (Baker, 2016; Green et al.,
2006; Machi & McEvoy, 2016; Onwuegbuzie & Frels, 2016). Knowledge
gaps identified from this study's narrative literature review facilitated
the formation of parameters applicable to the development of the
proposed performance-based framework. The performance-based fra-
mework has been validated with the use of a focus group workshop
encompassing decision-makers ranging from owners/developers/users
of historical buildings, building professionals, to heritage, legal, and
council/community representatives (Aigwi, Egbelakin, et al., 2019).

3.1. Definition of priority aspects and criteria for the performance-based
framework

The proposed performance-based framework presents five focal as-
pects (i.e., economic sustainability, built heritage preservation, socio-
cultural aspects, building usability, and regulatory aspects), which are
measured by relevant criteria ‘see Table 1’. These priority aspects, re-
levant to assessing the reuse potential of heritage buildings towards
building sustainable and resilient urban areas, are discussed below.

3.1.1. Economic sustainability
Potential new use for an underutilised historical building should be

able to stimulate a buoyant economy for the host community. It is also
expected that the successfully adapted building will have the capacity
to generate enough profit that will be used for its future self-sustenance
(Douglas, 2006). Besides, economic efficiency is also attained, where
the tangible and intangible benefits of reuse projects outweigh the
overall cost (i.e., capital regeneration cost, future running cost, and
maintenance cost) of the projects (Orbasli, 2002). According to
Engelhardt et al. (2007), the following factors have been suggested to
be used as indicators when measuring the economic benefits of suc-
cessfully adapted projects: (i) the numbers of newly established

I.E. Aigwi, et al. &LWLHV������������������

�



Ta
bl
e1

De
tai
ls
of
the

pr
op
os
ed

pe
rfo
rm
an
ce
-ba

sed
fra
me
wo
rk
to
ev
alu

ate
ad
ap
tiv
er
eu
se
pe
rfo
rm
an
ce
pa
ram

ete
rs
for

un
de
ru
til
ise
dh

ist
or
ica
lb
uil
din

gs
in
Ne
w
Ze
ala
nd
.

Pr
ior
ity

asp
ec
ts

Cr
ite
ria

De
scr
ipt
ion

Co
ntr
ibu

tio
ns

(A
igw

ie
ta
l.,

20
18
)

(B
ull
en

&
Lo
ve
,

20
10
)

(B
ull
en

&
Lo
ve
,

20
11
a)

(C
on
ejo
s,
Ch
ew
,

&
Yu
ng
,2
01
7)

(D
ou
gla
s,
20
06
)

(E
lso
rad

y,
20
14
)

(H
ea
th
et
al.
,

20
13
)

(La
ng
sto
ne

ta
l.,

20
07
)

Ec
on
om

ic
su
sta
ina

bil
ity

Pr
op
ert
yv

alu
e

-I
nc
rea

sed
pr
op
ert
ya

nd
lan

dv
alu

eg
ain

ed
fro
m
po
ten

tia
lv
iab
le
ne
w
us
e.

✓
✓

✓
✓

Co
ns
tru
cti
on

co
st

-P
ote

nti
al
co
st
sav

ing
sf
ro
m
the

reu
se
of

co
ns
tru
cti
on

ma
ter
ial
s

✓
✓

✓
✓

Co
ns
tru
cti
on

tim
eli
ne

-P
ote

nti
al
sh
or
ter

co
ns
tru
cti
on

pe
rio
dd

ue
to

alr
ea
dy

ex
ist
ing

str
uc
tur
al
ele
me
nts

of
the

ma
in
str
uc
tur
e

✓
✓

✓

Lo
ca
tio
n

-T
he

his
tor
ica
lb
uil
din

gi
sl
oc
ate
di
na

sit
e

wi
th
go
od

top
og
rap

hy
,p
lot

siz
e,
an
ds
ce
ne
ry
,

tha
tw

ou
ld
be
att
rac
tiv
et
op
ote

nti
al
ten

an
ts
or

bu
ye
rs

✓
✓

✓
✓

Jo
bc
rea

tio
n

-I
nc
rea

sed
job

cre
ati
on

fro
m
po
ten

tia
lv
iab
le

ne
w
bu
ild
ing

fun
cti
on

✓

Re
ve
nu
ef
ro
m

tou
ris
m

-P
ote

nti
al
fin
an
cia
lg
ain

thr
ou
gh

inc
rea

sed
rev

en
ue

fro
m
tou

ris
m.

✓

Bu
ilt
He
rit
ag
e

pr
ese

rv
ati
on

Se
ns
eo
fp
lac
e

-T
he

bu
ild
ing

ha
si
ntr
ins
ic
he
rit
ag
el
ink

st
ha
t

ex
hib

it
ap

os
iti
ve
pu
bli
ci
ma
ge
ov
er
its

lif
ec
yc
le
the

reb
ym

ain
tai
nin

ga
sen

se
of
pla
ce

✓
✓

✓

Hi
sto
ric

an
d

cu
ltu
ral

de
ve
lop

me
nt

-T
he

bu
ild
ing

ha
ss
ign

ifi
ca
nt
he
rit
ag
ef
ab
ric

tha
tc
an
be
pr
ese

rv
ed
to
pr
om

ote
the

his
tor
ica
l

an
dc
ult
ur
al
de
ve
lop

me
nt
of
the

are
a

✓
✓

✓

Ae
sth
eti
c

co
ntr
ibu

tio
nt
o

the
str
ee
tsc
ap
e

-T
he

bu
ild
ing

ha
sa
est
he
tic

fea
tur
es
tha

t
wo
uld

su
sta
in
the

vis
ua
lh
eri
tag

ea
pp
ea
lo
ft
he

su
rro
un
din

gs
tre
ets
ca
pe

✓
✓

Ar
ch
ite
ctu

ral
his
tor
y

-T
he
bu
ild
ing

ha
so
rig
ina

l,i
nh
ere

nt
fab

ric
tha

t
wo
uld

su
sta
in
the

arc
hit
ec
tur
al
his
tor
ya

nd
na
rra
tio
no

ft
ow
ns
ex
ist
en
ce

✓

So
cio
-cu
ltu
ral

Sh
are

dc
ult
ur
al

ide
nti
ty

-T
he

bu
ild
ing

ha
sf
ea
tur
es
tha

tw
ou
ld
he
lp
to

su
sta
in
as
ha
red

cu
ltu
ral

ide
nti
ty
of
ap

lac
e

✓
✓

At
tac
hm

en
tt
o

pla
ce

-T
he
bu
ild
ing

is
ca
pa
ble

of
pr
om

oti
ng
af
ee
lin
g

of
be
lon

gin
ga
nd

att
ac
hm

en
tt
op

lac
e

✓

Ma
int
ain

ed
cu
ltu
ral

sig
nifi

ca
nc
e

-T
he
bu
ild
ing

is
ca
pa
ble

of
co
ntr
ibu

tin
gt
ot
he

cu
ltu
ral

sig
nifi

ca
nc
eo
fp
lac
e

✓
✓

Pu
bli
c's
int
ere

st
in
ref
ur
bis
he
d

he
rit
ag
e

bu
ild
ing

s

-T
he

bu
ild
ing

ha
sb
ett
er
po
ten

tia
lt
ot
rig
ge
r

the
pu
bli
c's

int
ere

st
in
ref
ur
bis
he
dh

ist
or
ica
l

bu
ild
ing

s,t
hr
ou
gh
ac
ult
ur
all
ys
us
tai
na
ble

ne
w

us
e

✓

Pr
ac
tic
al
so
cia
l

am
en
ity

-T
he

bu
ild
ing

is
ca
pa
ble

of
ser
vin

ga
sa

pr
ac
tic
al
so
cia
la
me
nit
yt
oi
ts
ne
igh

bo
ur
ho
od

✓
✓

(co
nti
nu
ed
on

ne
xt
pa
ge)

I.E. Aigwi, et al. &LWLHV������������������

�



Ta
bl
e1

(co
nti
nu
ed
)

Pr
ior
ity

asp
ec
ts

Cr
ite
ria

De
scr
ipt
ion

Co
ntr
ibu

tio
ns

(A
igw

ie
ta
l.,

20
18
)

(B
ull
en

&
Lo
ve
,

20
10
)

(B
ull
en

&
Lo
ve
,

20
11
a)

(C
on
ejo
s,
Ch
ew
,

&
Yu
ng
,2
01
7)

(D
ou
gla
s,
20
06
)

(E
lso
rad

y,
20
14
)

(H
ea
th
et
al.
,

20
13
)

(La
ng
sto
ne

ta
l.,

20
07
)

Bu
ild
ing

us
ab
ilit
y

Sp
ac
eu

til
isa
tio
n

-O
ffe
rs
an

op
po
rtu
nit
yf
or
the

int
ro
du
cti
on

of
bo
th
sp
ati
al
an
ds
tru
ctu

ral
tra
ns
for
ma
tio
ns
.

✓

Ac
ce
ssi
bil
ity

-T
he

bu
ild
ing

is
sit
ua
ted

in
an

are
aw

ith
a

pr
ox
im
ity

to
tra
ns
po
rt
fac
ilit
ies

tha
tp
ro
vid

e
ea
sy
ac
ce
ss
for

ve
hic
ula

ra
nd

pe
de
str
ian

mo
ve
me
nt.

✓
✓

Fle
xib

ilit
yf
or
a

fut
ur
en

ew
us
e

-T
he

bu
ild
ing

ha
ss
ign

ifi
ca
nt
co
mp

on
en
ts
or

arr
an
ge
me
nts

tha
tc
an

su
pp
or
tf
un
cti
on
al

alt
era

tio
ns
for

fut
ur
er
eu
se.

✓

Ma
ter
ial

du
rab

ilit
y

-T
he

bu
ild
ing

'si
nte

rio
ra
nd

ex
ter
ior

fab
ric

is
ma
de
up

of
du
rab

le
co
ns
tru
cti
on
ma
ter
ial
st
ha
t

co
uld

be
ret
ain

ed
for

the
bu
ild
ing

'sf
utu

re
ne
w

us
e.

✓

Na
tur
al
lig
hti
ng

&
ind

oo
ra
ir

qu
ali
ty

-T
he

de
sig
no

ft
he

his
tor
ica
lb
uil
din

g
ma
xim

ise
sn
atu

ral
lig
hti
ng

an
di
nd
oo
ra
ir

qu
ali
ty
wi
tho

ut
sig
nifi

ca
nt
me
ch
an
ica
l

inv
olv

em
en
t.

✓

Te
ch
no
log
ica
l

inn
ov
ati
on
s

-T
he

bu
ild
ing

dis
pla
ys
hig

he
rp
ro
sp
ec
ts
for

un
de
rgo

ing
inn

ov
ati
ve
co
ns
tru
cti
on

fin
ish
es

tha
tw

ou
ld
be

co
ns
ist
en
tw

ith
cu
rre
nt

tec
hn
olo

gic
al
tre
nd
s.

✓

Or
ien
tat
ion

an
d

so
lar

ac
ce
ss

-T
he

bu
ild
ing

ha
sa
no

rie
nta

tio
nt
ha
tc
an

be
ma
xim

ise
dt
op

ro
vid

ee
xc
ell
en
to
pp
or
tun

iti
es

for
pa
ssi
ve
so
lar

str
ate
gie
s.

✓
✓

De
sir
ed

int
erv

en
tio
ns
for

bu
ild
ing

-D
on

oth
ing

✓
✓

-S
ell

the
bu
ild
ing

-M
ino

rr
en
ov
ati
on

or
co
sm
eti
cu
pg
rad

e
-D
em
oli
sh
an
dr
eb
uil
d

-C
on
ve
rsi
on

for
ne
w
fun

cti
on
s

De
sir
ed

ne
w
us
e

for
bu
ild
ing

-R
esi
de
nti
al
dw
ell
ing

s
-C
om

me
rci
al
(re
tai
la
nd

offi
ce
s)

-M
ixe
d-u

se
(re
sid
en
tia
la
nd

co
mm

erc
ial
)

-C
ult
ur
al

-I
ns
tit
uti
on
al
(Li
br
ary

,e
du
ca
tio
na
lf
ac
ilit
y,

etc
.)

-R
eli
gio

us
-I
nd
us
tri
al
(m
an
ufa

ctu
rin
go

rs
tor
ag
e)

-G
ov
ern

me
nt

-P
oli
ce
sta
tio
n

-H
os
pit
al/
cli
nic

-F
ire

sta
tio
n

-C
ivi
ld
efe
nc
e

-R
est

ho
me

-P
ark

ing
Ta
rge

tu
ser
so
f

the
red

ev
elo
pe
d

bu
ild
ing

-F
irs
th
om

eb
uy
ers

✓
-C
om

me
rci
al
(R
eta
ile
rs,
offi

ce
s,
cin
em
a,
ho
tel
,

ca
fés

an
dr
est
au
ran

ts)
-R
est
au
ran

ts
&
Ca
fes

-B
ab
yb

oo
me
rs
(Se

nio
rc
iti
ze
ns
:1
94
0s
–

19
60
s)

-G
en
era

tio
nX

(1
96
0s
–1

98
0s
)

-G
en
era

tio
nY

(th
ee
arl
y1

98
0s
–e
arl
y2

00
0s
)

(co
nti
nu
ed
on

ne
xt
pa
ge)

I.E. Aigwi, et al. &LWLHV������������������

�



Ta
bl
e1

(co
nti
nu
ed
)

Pr
ior
ity

asp
ec
ts

Cr
ite
ria

De
scr
ipt
ion

Co
ntr
ibu

tio
ns

(A
igw

ie
ta
l.,

20
18
)

(B
ull
en

&
Lo
ve
,

20
10
)

(B
ull
en

&
Lo
ve
,

20
11
a)

(C
on
ejo
s,
Ch
ew
,

&
Yu
ng
,2
01
7)

(D
ou
gla
s,
20
06
)

(E
lso
rad

y,
20
14
)

(H
ea
th
et
al.
,

20
13
)

(La
ng
sto
ne

ta
l.,

20
07
)

Re
gu
lat
or
y

Bu
ild
ing

co
de

req
uir
em
en
ts

-P
ro
mo

te
co
mp

lia
nc
ew

ith
the

cu
rre
nt

bu
ild
ing

co
de

in
ass
ur
ing

as
afe
,h
ea
lth
y,
an
d

res
ilie

nt
pla
ce
for

its
us
ers
.

✓

Se
ism

ic
res
ilie

nc
e

-P
ro
mo

te
sei
sm
ic
res
ilie

nc
et
om

ini
mi
se
inj
ur
y

or
de
ath

,p
ro
pe
rty

da
ma
ge
,a
nd

bu
sin
ess

int
err
up
tio
ni
nt
he

ev
en
to
fa
ne

art
hq
ua
ke

✓

He
rit
ag
e

req
uir
em
en
ts

-T
he

bu
ild
ing

ha
ss
ign

ifi
ca
nt
fea
tur
es
wi
th

he
rit
ag
ev
alu

et
ob
ep
res
erv

ed
ac
co
rd
ing

to
the

pr
ov
isi
on
si
nt
he

NZ
PT

ac
t.

✓

Fir
e,
em
erg

en
cy
,

an
dd

isa
bil
ity

req
uir
em
en
ts

-T
he

bu
ild
ing

'se
xis
tin
gu

se
is
fle
xib

le
to

co
mp

ly
wi
th
cu
rre
nt
leg
isl
ati
on

for
dis
ab
ilit
y

req
uir
em
en
ts,
fir
ep

ro
tec
tio
na

nd
saf
ety
,a
nd

em
erg

en
cy
esc
ap
e.

✓

He
alt
ha

nd
saf
ety

req
uir
em
en
ts

-T
he

bu
ild
ing

'se
xis
tin
gu

se
is
fle
xib

le
to

co
mp

ly
wi
th
cu
rre
nt
sta
nd
ard

st
ha
to
ffe
r

en
ha
nc
ed

liv
ing

sp
ac
ef
or
its

us
ers

su
ch

as
co
mf
or
t,i
nd
oo
ra
ir
qu
ali
ty,

an
de
nv
iro
nm

en
tal

he
alt
ha

nd
saf
ety
.

✓

Zo
nin

ga
nd

pla
nn
ing

req
uir
em
en
ts

-T
he

bu
ild
ing

'se
xis
tin
gu

se
is
fle
xib

le
to

co
nfo

rm
to
the

cu
rre
nt
ur
ba
nm

ast
erp

lan
,

zo
nin

ga
nd

pla
nn
ing

sp
ec
ifi
ca
tio
ns
.

✓
✓

Pr
ior
ity

asp
ec
ts

Co
ntr
ibu

tio
ns

(M
cC
or
mi
ck
,

20
02
)

(M
ısı
rlı
so
y&

Gü
nç
e,
20
16
a)

(M
ur
tag

h,
20
06
)

(N
ass
er,

20
03
)

(Sh
ipl
ey
et
al.
,

20
06
)

(W
an
g&

Ze
ng
,

20
10
)

(W
ilk
ins
on
et
al.
,

20
09
;W

ilk
ins
on
,

Re
mø

y,
&

La
ng
sto
n,
20
14
;

W
ilk
ins
on

&
Re
mø

y,
20
18
)

(W
ils
on
,2
01
0)

(Y
ild
iri
m,

20
12
)

(Y
un
g&

Ch
an
,

20
12
)

Ec
on
om

ic
su
sta
ina

bil
ity

✓
✓

✓
✓

✓
✓ ✓

✓
✓

✓ ✓
✓

✓
✓

Bu
ilt
He
rit
ag
e

pr
ese

rv
ati
on

✓
✓

✓
✓

✓
✓

✓
✓

✓
So
cio
-cu
ltu
ral

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
(co
nti
nu
ed
on

ne
xt
pa
ge)

I.E. Aigwi, et al. &LWLHV������������������

�



businesses and employment prospects for the local workforce, the in-
creased value of surrounding properties, and the increased revenue
from tourism for local businesses. Accordingly, other studies have
identified a tremendous increase in the economic value of land and
property, gained through the commercially viable new use of most
adapted historical buildings (Heath, Oc, & Tiesdell, 2013; Mısırlısoy &
Günçe, 2016a; Wang & Zeng, 2010). The increase in the economic value
of the adapted buildings will eventually transfer to other surrounding
properties with time, just like a ripple effect (Cook & Thomas, 2003).
For heritage buildings, this chain reaction could also boost potential
financial gain through increased from cultural tourism in the area
(Gravagnuolo, Angrisano, & Fusco Girard, 2019; Gravagnuolo, Girard,
Ost, & Saleh, 2017), as visitors would be attracted to the area because of
its attractive streetscape, and collection of revitalised historical build-
ings. An adapted historical building in a site with good topography, plot
size, and scenery, will be attractive to potential tenants or buyers due to
its location potentials.

Additionally, potential savings from the reuse of construction ma-
terials (Aigwi et al., 2018; Bullen & Love, 2010; Langston et al., 2007;
Yildirim, 2012), shorter construction period due to already existing
structural elements of the main structure (Douglas, 2006; Yung & Chan,
2012), and potential job creation from a viable new building function
(Heath et al., 2013), are identified as useful economic indicators to
measure the performance levels of successfully adapted historical
buildings.

3.1.2. Built heritage preservation
Some heritage preservation charters, push for the architectural and

heritage character of historical buildings to be preserved during
maintenance and redevelopment interventions, to promote sustain-
ability (ICOMOS, 1931, 1964, 2013, 2019). Given that, the mandate on
heritage preservation has led to the scheduling of several heritage
buildings into district plans, thereby protecting them from un-
sympathetic alterations or demolition through regulations. Other heri-
tage and sustainable development charters have given the following
conditions to be met before a historical building can be modified for
reuse (NSW & RAIA, 2008; UNESCO, 2009). Accordingly, the new use
should (i) have a minimal impact on the building's heritage significance
and background; (ii) be able to add a compatible and contemporary
meaning that can provide value for future generations; (iii) enhance the
spirit of a place; and (iv) conserve the culturally significant fabric of the
building.

In active seismic parts of the world, earthquake-prone historical
buildings with heritage values are viewed as public goods (Navrud &
Ready, 2002). These buildings have been surveyed to provide physical
links and the progression of cultural evidence to the past (Goodwin
et al., 2009). It is of the essence to preserve these earthquake-prone
historical buildings through reuse because of their intrinsic heritage
links that exhibit a positive public image over their lifecycle, thereby
maintaining a sense of place (Aigwi et al., 2018; Douglas, 2006; Yung &
Chan, 2012). Moreover, built heritage preservation through adaptive
reuse has also been suggested to promote the sustainable historical and
cultural development of urban areas through the conservation of sig-
nificant heritage fabric (Bullen & Love, 2011a; Langston et al., 2007;
Nasser, 2003). Accordingly, the visual heritage appeal of streetscapes
with a significant number of reused historical buildings will be sus-
tained through reuse, due to the aesthetic contribution of the buildings
to the streetscapes (Wilson, 2010). Also, the architectural history and
narration of a community's existence are sustained, due to the preserved
original, inherent fabric of reused historical buildings (Mısırlısoy &
Günçe, 2016a).

3.1.3. Socio-cultural aspects
Socio-cultural aspects usually incorporate the impacts of a historical

building's new use to its local area through promoting the quality of
lifestyle and exposure enjoyed by residents within the communityTa
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(Langston et al., 2007). The cultural diversity and communal life in the
area are also sustained (Mısırlısoy & Günçe, 2016a). While serving as
shared memory, a successfully adapted historical building will help to
link residents to their roots, with which they can all reflect on as a
collective cultural identity (Butina-Watson & Bentley, 2007; Murtagh,
2006). As well, an adapted historical building is capable of providing a
practical social amenity to its neighbourhood, revealed through im-
proved social relationships, trust, support, and connectedness among
residents (Elsorady, 2014).

Moreover, the new use of a repurposed historical building should be
able to attend to the immediate needs of the local community
(Engelhardt & Rogers, 2009). Accordingly, general satisfaction in the
new use of a historical building is capable of providing users with a
feeling of belonging and attachment to place (Aigwi et al., 2018).
However, socio-cultural aspects are often less prioritised for adaptive
reuse projects, possibly because they are believed to be challenging to
measure (Mısırlısoy & Günçe, 2016b). Hence, to achieve successful
adaptive reuse projects repurposed historical buildings should be socio-
culturally justifiable.

3.1.4. Building usability
While focusing on the perspective of the end-users (or the public),

building usability is a very much neglected aspect of measuring
building performance (Jensø, Hansen, & Haugen, 2004). In under-
standing and applying the concepts of building usability (or function-
ality in use) within the adaptive reuse context, all aspects of the sta-
keholders' expectations regarding the selection of most suitable adapted
historical buildings are considered (Alexander, 2006). The definition of
building usability suggests three main determinant factors (Arge,
2004): (i) effectiveness (i.e., is the proposed building perceived to be fit
for its intended new use?); (ii) efficiency (i.e., how long will it take to
implement the new use?); and (iii) satisfaction (i.e., what is the attitude
of the end-users towards the intended new use?). A British study in-
vestigated the concept of building usability by assessing the contribu-
tions of building adaptability, usefulness, functionality in use, accessi-
bility, flexibility, and ease of use, towards outlining the effectiveness,
efficiency, and satisfaction of a building's new use (Alexander, Huovala,
& Kaya, 2003).

The theoretical principle of applying building usability within the
adaptive reuse approach underlines that usability cannot be measured
without enquiring for whom, and the usefulness for which an intended
new purpose is for. The notion of an adaptive reuse decision-making
process, where all relevant stakeholders are brought together within a
given time frame, implies the uncertainty of actions maintained by the
transparent and coherent nature of compromises sorted out between the
actors. Given that, the nature of these compromises consider both the
suitability of the opportunity used to attain the result, and also, other
objectives of the actors (Alexander, 2006). Following the above theo-
retical development of building usability, it can be argued that building
usability is realised through the interaction between the intended reuse
of the buildings, and the perceived user experience, design and orga-
nisation processes.

Accordingly, for the performance-based framework development,
the building usability priority aspect is measured under four main cri-
teria with sub-parameters to be deliberated upon by all relevant sta-
keholders in the adaptive reuse decision-making process to select most
suitable historical building alternative:

(i) what is the desired intervention for new use (Baker et al., 2017;
Wilkinson & Remoy, 2011)?

- Do nothing?
- Sell the building?
- Minor renovation?
- Demolish and rebuild?
- Convert for new use?

(ii) what is the most suitable target use for the building alternatives
(Wilkinson et al., 2009; Wilkinson et al., 2014)? (e.g., residential
dwellings, or commercial – i.e., retail, offices, cinema, hotel, cafes,
restaurant, or public space, or mixed-use – i.e., residential and
commercial, or cultural – i.e., arts centre, or institutional – i.e.,
library, educational facility, or religious, or industrial – i.e., man-
ufacturing or warehouse, or government use, or public toilet, or
police station, or hospital/clinic, or fire station, or civil defence
centre, or aged rest home, or parking space?);

(iii) who are the target users (Wilkinson et al., 2014)? (Such as first
home buyers, or commercial purposes, or cultural groups, or
educational institutions, or religious groups, or manufacturers, or
government, or health sector, or students, or baby boomer gen-
eration, or generation-x, or generation-y?); and

(iv) what is the desired optimal functionality in use (Baker et al., 2017;
Douglas, 2006; Wilkinson & Remøy, 2018)? (i.e., offers a better
opportunity for both spatial and structural transformations, or is
situated in an area with a proximity to transport facilities that
provide easy access for both vehicular and pedestrian movement;
or has significant components or arrangements that can support
functional alterations for future reuse, or the building's design
maximises natural lightening and indoor air quality with lesser
mechanical involvement, or the building displays higher prospects
for undergoing innovative construction finishes that would be
consistent with current technological trends, or the building has an
orientation that can be maximised to provide excellent opportu-
nities for passive solar gains?).

3.1.5. Regulatory aspects
It is crucial for decision-makers to consider all regulatory aspects of

historical buildings when prioritising a list of these buildings to select
the best alternative for adaptive reuse intervention. According to Mason
(2009), it is expected that these regulatory aspects should be able to
help accomplish a building's functional, socio-cultural, economic, and
environmentally sustainable development goals when weighing up
most suitable historical building options for reuse. Accordingly, an
optimal historical building alternative should be able to comply with
the current building code in guaranteeing a safe, healthy, and resilient
place for its users (Wang & Zeng, 2010). Also, the existing use of the
building should conform to the current urban masterplan, zoning and
planning specifications.

Furthermore, when considering seismic resilience in the case of
historical buildings in active seismic areas, it will be essential to con-
sider the compliance level of the buildings to seismic retrofit require-
ments put in place to minimise injury or death, property damage, and
business interruptions in the event of an earthquake. Other regulatory
requirements put in place to preserve the heritage features of the his-
torical buildings should also be adhered to. Moreover, the existing use
of an optimal selection should be able to comply with current standards
that promote enhanced living spaces for its users, such as comfort, in-
door air quality, and environmental health and safety. Finally, regula-
tions regarding disability requirements, fire protection and safety, and
emergency escape should not be left out as well.

4. Results and validation

Findings from the literature review led to the development of a
performance-based framework. See Fig. 1 for the design logic of the
framework, which involves a data collection system that integrates the
global urban resilience and heritage retention concepts within the New
Zealand context through provincial case study collaborations. Also, the
performance-based framework has been validated through a focus
group workshop interface that was aimed at testing stakeholders' vi-
sualisation and assessment of integrated multi-criteria adaptive reuse
and town centre regeneration priority aspects, through iterative
weighting and scoring scenarios (Aigwi, Egbelakin, et al., 2019).
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Accordingly, the implication of decisions based on the weighted
priority aspects was evaluated against identified historical building
alternatives to achieve performance-based planning outcomes and im-
proved urban resilience solutions through the sustainable reuse of un-
derutilised historical buildings (Aigwi, Egbelakin, et al., 2019).

5. Discussion

This paper identifies crucial adaptive reuse concerns necessary for
evaluation by adaptive reuse stakeholders (Aigwi et al., 2020) through
the formative phases of adaptive reuse decision-making deliberations so
that determinations towards achieving sustainable and resilient urban
areas can be enhanced. Table 1 provides details of the performance-
based framework's five priority aspects for evaluating the adaptive
reuse performance parameters for historical buildings. Each priority
aspect represents distinctive significances, which, when combined,
brings about a holistic synthesis of the framework for adaptive reuse
project prioritisation. Moreover, the priority aspects of the perfor-
mance-based framework are interwoven, as shown in Fig. 1, towards
promoting sustainable and resilient urban areas in New Zealand.

The adaptive reuse concept is a recommended intervention that lies
at the core of the developed performance-based framework. The iden-
tified priority aspects that could contribute towards creating sustain-
able and resilient urban areas through the adaptive reuse approach are
economic sustainability, built heritage preservation, socio-cultural as-
pects, building usability, and regulatory aspects. The economic sus-
tainability aspect of the performance-based framework aims to increase
local commercial activities, property and land value of nearby build-
ings, job creation, and revenue from tourism due to the potential new
use of the historical building. Whereas built heritage preservation aims
to promote historic and cultural development, the socio-cultural aspects
target improvement in shared cultural identity, sense of belonging, the
cultural significance of place, and the historical building's life cycle
during an adaptive reuse decision-making process. Also, while the
building usability aspect aims to minimise the obsolescence and high
vacancy rate of the historical buildings through deliberations about
target new use, potential users, and functionality of the historical
building, the regulatory aspect aims to balance regulatory deliberations
among relevant stakeholders to promote compliance to the building
code, seismic, environmental health and safety, fire, emergency, and
disability requirements of historical buildings.

However, some identified barriers that could constrain the adaptive
reuse concept have been categorised under capital investment, building
condition, and regulations (Bullen & Love, 2011c), and fine-tuned to the
New Zealand context. The barriers under capital investment include
lack of historical building investors, poor marketability and corporate
image of historical buildings, lack of incentives for historical building
investors, low occupier demand of historical buildings, the high future
value of underlying land, and high retrofit costs. Also, those under
building conditions include location, residual service life, functionality,
internal layout, structural integrity, and space utilisation of the existing
historical building. Furthermore, the regulatory barriers include gov-
ernance restrictions, seismic retrofit, zoning and planning, building
code, heritage preservation, and health and safety regulatory require-
ments.

The decision-making processes of an adaptive reuse project prior-
itisation need to account for other aspects aside economic gains if a
proper interpretation and assessment of the potentials of historical
building alternatives are to be realised (Heath et al., 2013). Too much
emphasis on only monetary issues could trigger a biased decision-
making process (Langston, Wong, Hui, & Shen, 2008). The financial
return on investment is undeniably commonly connected to identifying
value for money on adaptive reuse project development projects.
Nevertheless, other relevant issues are beginning to become significant,
especially for socio-cultural development projects towards urban re-
generation. Issues such as building usability, built heritage

preservation, socio-cultural, and regulatory aspects, for instance, could
be even more essential when evaluating the social sustainability of a
declining urban area. As no separate priority aspect or criterion can
adequately address all complex issues in an adaptive reuse project
prioritisation process, a multiple-criteria decision-making technique
proposes a considerable benefit. Moreover, socio-cultural costs and
benefits usually have lesser links to financial issues and do not have
exponential depreciation in significance with time, hence, should not be
discounted together with cash flows (Langston, 2013).

6. Conclusions

This paper presents the parameters for the development of a per-
formance-based framework, to prioritise the most suitable historical
building options for adaptive reuse intervention from a list of under-
utilised buildings. This research's innovation is projected for its future
real-world application. The purpose is to provide more targeted and
effective decision-making outcomes in situations where shrinking cities
are faced with several options to evaluate the potentials of retaining
their abundant historical buildings towards building sustainable and
resilient urban areas. The developed performance-based framework is
resourceful because it is designed to apply a multi-criteria methodology
for validation. The validation exercise involved sifting through a local
council's portfolio of underutilised historical building stock at an ap-
propriate timing, to flag and evaluate the adaptive reuse potentials of
the building against the five identified priority aspects in the perfor-
mance-based framework. The implication of prioritising optimal his-
torical building alternatives is that decision-makers could then con-
centrate on investing in adaptive reuse projects with the utmost
potential added value to an immediate urban area.

This paper's performance-based framework identifies relevant
parameters to be considered during adaptive reuse decision-making
processes for urban regeneration while balancing diverse stakeholder's
objectives to promote performance-based planning while prioritising
optimal historical building alternatives. The identified parameters for
the performance-based framework is recommended as both practical
and reasonable while providing a range of values within known limits
to facilitate the determination of prioritisations and rankings. The
outcome of this study contributes to the enhancement of New Zealand's
quest for attaining sustainable and resilient provincial urban areas
through the retention of underutilised historical buildings. A limitation
of this paper is that the parameters for the performance-based frame-
work were identified within the context of underutilised historical
buildings in New Zealand. However, it is very flexible for modification
and application to all types of existing buildings in other areas, while
carefully considering the contexts of each future applications to ensure
the accuracy of the validation process. Another limitation of this paper
is the use of only a focus group workshop for the validation process, due
to its technical over-dependence on the number of participants involved
in the focus group, their expertise around all the aspects included in the
framework, their understanding of the complexities of the process and
also their experience on adaptive reuse projects. The use of case studies
or simulations methods would improve this shortcoming to facilitate
the implementation of performance-based urban regeneration strate-
gies, particularly in provincial areas. Accordingly, the performance-
based framework has been validated with real-life case studies (Aigwi,
Egbelakin, et al., 2019) to justify its appropriateness for use as a holistic
approach to urban regeneration.
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