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Abstract  
[bookmark: _Hlk79995575]Purpose – Currently trending as a practical approach to promote urban and seismic resilience, the adaptive reuse of historical buildings relies on expertise from various professional backgrounds ranging from conservation, urban planning, construction management, architecture, engineering to interior design. This paper explores the applicability of a performance-based Multiple Criteria Decision Assessment (MCDA) framework to prioritise underutilised historical buildings for adaptive reuse in Auckland, New Zealand while balancing the diverse interest of all relevant stakeholders.
[bookmark: _Hlk88124097]Design/methodology/approach – A focus group workshop was conducted for relevant adaptive stakeholders in Auckland, New Zealand, to test the applicability of the performance-based MCDA framework developed by Aigwi, Ingham, et al. (2020) and prioritise four underutilised historical building alternatives for adaptive reuse interventions in Auckland, New Zealand.
Findings – Findings from this study revealed the significant potentials of the performance-based MCDA framework, both as an evidence-based measurement tool to prioritise underutilised earthquake-prone historical buildings in Auckland's central business district and as an effective decision-making strategy. Also, the framework allowed the inclusion of diverse stakeholders through the integration of collaborative rationality, ensuring consistency and transparency in the decision-making process.
[bookmark: _Hlk88123955]Originality/value – The successful validation of the existing performance-based MCDA framework in Auckland, New Zealand, using multiple historical building alternatives, further strengthens its preceding validation by Aigwi, Egbelakin, et al. (2019) using only two historical buildings in Whanganui, New Zealand. The findings provide a theoretical platform for urban planning researchers to advance performance-based planning for adaptive reuse to other locations and fields. There are also interesting implications for local councils, heritage agencies, architects, urban planners, policymakers, building owners and developers in Auckland, New Zealand, as a guide to improving their understandings of (i) the intangible values of optimal historical buildings perceived by the community as worthy of protection through adaptive reuse; and (ii) the targeted needs of communities in the new functions of an optimal alternative from a group of representative historical building alternatives.
Keywords Adaptive reuse, performance-based framework, MCDA, validation, prioritise, historical buildings, Auckland, New Zealand
Paper type Research paper 

1. [bookmark: _Hlk50515277]Introduction and Overview of the Study
[bookmark: _Hlk50515349][bookmark: _Hlk88125369]Buildings or structures that have some form of architectural or historic interests which connects people to past events are known as 'historical buildings' (Aigwi, 2020). While historical buildings also provide excellent narration of the existence of urban areas by creating physical links and the advancement of cultural evidence with the past (Goodwin et al., 2009), not all historical buildings have heritage significance. In New Zealand, 'heritage buildings' are historical buildings with heritage significance listed in the national heritage register or local district plans (Aigwi et al., 2021; Heritage New Zealand, 2019). Current society still perceives some derelict and underutilised historical buildings as eyesores to the public, therefore, underestimating the strive for conservation activities in New Zealand (Aigwi, Filippova, et al., 2020). As owners of existing historical buildings are mandated by legislation to protect derelict historical buildings, most of them would prefer to apply the 'wait and see' approach, especially when their buildings are earthquake-prone, due to uncertainty in return on investment to seismically retrofit their buildings (Aigwi, Egbelakin, et al., 2019). Accordingly, the affected owners would choose to wait for the stipulated timeframes to pass, hence, facilitating urban shrinkage through 'demolition by neglect' (Beauregard, 2013). There are usually extensive implications of the 'wait and see' decision on the general community due to the downstream effects on the socio-economic environment of the local area. In active seismic countries such as New Zealand (Nwadike & Wilkinson, 2020a), the unintended consequences of the earthquake-prone building legislation have contributed to 'plaguing' many city centres with underutilised historical buildings (Yakubu et al., 2017), which has now created a significant opportunity for the local authorities of such affected areas to pursue city-centre regeneration strategies (Aigwi, Filippova, et al., 2020).  
The adaptive reuse approach is currently trending as a practical pathway to urban regeneration and resilience, relying on expertise from diverse professional backgrounds ranging from conservation, urban planning, construction management, architecture, engineering to interior design (Aigwi, 2020; Aigwi et al., 2018; Aigwi, Rotimi, et al., 2020). The adaptive reuse of historical buildings involves modifying the buildings to suit their existing use or proposed new use to serve socially valuable purposes while remaining self-financing (Douglas, 2006). Several interesting examples have supported the adaptive reuse of historical buildings as a better alternative to demolition and reconstruction. These examples include strengthening the overall sense of place of a community by linking the community's past to its future (Aigwi, Ingham, et al., 2020); maintaining the shared identity of a place (Geraedts et al., 2018); minimising overall construction time and costs (Douglas, 2006); attracting investments through commercially viable new use (Aigwi, Ingham, et al., 2020); contributing towards mitigating the impacts of global climate change (Elefante, 2012); and supporting seismic resilience and sustainable inner-city regeneration of provincial cities with abundant underutilised historical buildings (Aigwi et al., 2018).
Embracing the adaptive reuse approach as part of urban regeneration activities provides opportunities for repurposing and reusing extensive collections of underutilised historical buildings and abandoned urban areas (Aigwi et al., 2018), reviving old urban fabric, managing prevalent urban sprawl, and tackling sequential economic, social and environmental challenges (Roberts et al., 2016; Wang et al., 2014; Zheng et al., 2017). However, though urban regeneration has been argued to be a practical approach to address the issues of urban decay and enhance the diverse socio-economic objectives (Adams & Hastings, 2001; Lee & Chan, 2008), past experiences have reflected some negative consequences associated with urban regeneration programs, even with the involvement of invigorating policies. Although these negative consequences, including loss of unique local characteristics, social exclusion and gentrification, and soaring housing prices, exists (Larsen & Hansen, 2008), some valuable lessons have emerged as well. These lessons include an emphasis on (i) the importance of local social networks; (ii) the incomplete and limited nature of physical solutions to urban challenges; (iii) the fact that total clearance of existing urban fabric should only be considered when rehabilitation is not attainable; and (iv) the importance of involving local neighbourhood residents in participatory decision-making as experts do not have all the solutions (Rohe, 2009). 
[bookmark: _Hlk50262761]According to Bhatnagar and Williams (1992), participatory decision-making could be viewed as both an 'end' (i.e., participation develops skills and enhances individuals' capability for action and for improving their lives), and a 'means' (i.e., participation contributes to improved development policies and projects). Collaborative rationality during decision-making focuses on combining multiple inputs from all stakeholders to choose the best possible alternatives from the perspective of objectivity and reality (Ball et al., 2000; Nwadike & Wilkinson, 2021c). While the adaptive reuse decision-making process involves the cooperation and contribution from different stakeholders (Aigwi, Phipps, et al., 2020), combining it with the urban regeneration process would unavoidably involve multiple stakeholders with diverse interests (Nwadike & Wilkinson, 2021b), which would complicate the planning, implementation, and evaluation of potential solutions (Mayer et al., 2005; Zheng et al., 2014). Community-based stakeholder collaborative involvement in decision-making is essential for the sustainable development of a locality through the stakeholders' contributions to the management and monitoring of community development interventions, investment choices, design alternatives, and policy formulation (International Institute for Sustainable Development, 2014). Hence, the conservation of heritage buildings cannot be sustained without effective stakeholder participation (ICOMOS, 2010). A significant challenge when addressing the diverse interests of these multiple stakeholders would remain to establish and maintain a discussion while generating a consensus (Nwadike & Wilkinson, 2021a; Randolph & Freestone, 2012). This collaborative adaptive reuse decision-making process can be optimised through the performance-based planning approach (Aigwi, Egbelakin, et al., 2019). 
The importance of performance-based planning is to optimise planning activities and the allocation and distribution of land use through the application of place-centred and regulated performance indicators, adaptable set of norms, and standards (Baker et al., 2006; Feitelson et al., 2017; Frew et al., 2016; La Rosa & Pappalardo, 2020). Performance-based planning is an advanced urban planning methodology (Baker et al., 2006) that involves multiple stakeholder participation (Albrechts & Balducci, 2013; Faludi, 2000). Although the traditional planning approach has a strong underpinning on conformance, performance-based planning defines planning via reference frames that can be easily adapted, transformed, and connected with the inherent dynamics of modern-day urban systems (Aigwi, Egbelakin, et al., 2019; Dorst et al., 2019; Pappalardo & La Rosa, 2020). The focus of the performance-based planning methodology is towards achieving or accomplishing spatial transformation plans by fulfilling what the plans claim, promise or request, with a fundamental assumption that the plans are policy references and that their implementation should pass through project approvals that can execute collective strategy (Janin Rivolin, 2008). 
Extending the performance-based planning methodology to evaluate collaborative adaptive reuse decision-making processes involves the practical assessment of relevant priority aspects and criteria with fixed quantitative limits on satisfactory adaptive reuse standards for effective outcomes (Aigwi, Ingham, et al., 2020; Aigwi, Phipps, et al., 2020). Accordingly, the critical mechanisms of the performance-based planning approach to prioritise historical buildings for adaptive reuse should include priority aspects and criteria that would give a detailed description of efficient and effective adaptive reuse outcomes. However, as performance-based planning approaches continue to inspire adaptive reuse decision-makers to promote urban resilience through the retention of historical buildings (Aigwi, Egbelakin, et al., 2019), no study has applied the performance-based MCDA methodology to weigh the influences of identified adaptive reuse parameters on an optimal adaptive reuse project intervention in Auckland, New Zealand.
[bookmark: _Hlk43175307]This paper, therefore, explores the applicability of the performance-based MCDA framework developed by Aigwi, Ingham, et al. (2020) to prioritise underutilised historical buildings for adaptive reuse in Auckland, New Zealand, while balancing the diverse interest of the relevant adaptive reuse stakeholders.

2. [bookmark: _Hlk44722467]Methods
[bookmark: _Hlk50515409][bookmark: _Hlk17507107][bookmark: _Hlk44869629]This study focuses on applying a performance-based framework to (i) prioritise underutilised historical building alternatives for adaptive reuse interventions; and (ii) balance the diverse interests of all relevant adaptive reuse stakeholders. The performance-based MCDA framework (Aigwi, Egbelakin, et al., 2019; Aigwi, Ingham, et al., 2020) is adopted to guide the formalised process for the provision of the systemic and transparent adaptive reuse decision-making process (Belton & Stewart, 2010). Accordingly, four significant phases will be explored when applying the performance-based MCDA technique (Aigwi, Egbelakin, et al., 2019): (i) identification, interpretation and establishment of alternatives and criteria; (ii) definition and interpretation of qualitative information, inter-criteria preferences such as scores, and intra-criteria preferences such as weightings; (iii) ranking of best alternative through the aggregation of choice functions; and (iv) sensitivity analysis of the optimal outcome when all measured parameters are varied.
[bookmark: _Hlk17507672][bookmark: _Hlk50515676]2.1 Data collection
[bookmark: _Hlk79985873][bookmark: _Hlk50254821][bookmark: _Hlk50515709]A focus group workshop was conducted with relevant adaptive reuse stakeholders (see Table 1) in Auckland, New Zealand, on Wednesday 29th August 2018, from 9:00 am to 1:00 pm, to prioritise optimal selection of underutilised historical buildings from four proposed building alternatives while exploring and balancing their diverse opinions. The theme of the workshop was 'Building Resilient Urban Areas through Sustainable Adaptive Reuse'. The focus group data collection method was selected as the most suitable technique for this study because it presents an opportunity to test the assumptions of the diverse adaptive reuse experts and gather their beliefs and opinions through deliberations till a consensus is reached (Krueger & Casey, 2014). 

[bookmark: _Hlk7538303]Table 1: Profile of Focus Group Workshop Participants
	CATEGORY
	FREQUENCY
	PER CENT

	Profession of Participants

	Building owners/users/developers
	5
	25

	Building professionals (Engineer, architect, quantity surveyor, urban planner)
	4
	20

	Local council representatives (Asset management team; Heritage policy team)
	5
	25

	Local heritage representatives
	5
	25

	Legal representatives
	1
	5

	Total
	20
	100%

	Organisational Portfolio

	Senior Management
	10
	50

	Middle Management
	5
	25

	Supervisor/team leader
	3
	15

	Other
	2
	10

	Total
	20
	100%

	Level of Professional Experience (Years)

	0-1 
	1
	5

	1-5
	3
	15

	6-10
	2
	10

	11-15
	5
	25

	16-20
	3
	15

	>20
	6
	30

	Total
	20
	100%

	Gender 

	Male
	13
	65

	Female
	7
	35

	Total
	20
	100%


[bookmark: _Hlk17507844][bookmark: _Hlk50516463]2.2 Representative buildings (the alternatives)
[bookmark: _Hlk50516290]Four buildings were nominated by Auckland Council to be used as case study building alternatives (i.e., A1, A2, A3, and A4 – see Figure 1) for this study. Some comparative characteristics of these four buildings are provided in Table 2.

Table 2.   Comparative characteristics of the four alternatives
[image: Table

Description automatically generated]
Source: Authors – Physical observation and review of existing building documents
[bookmark: _Hlk17508121]
[bookmark: _Hlk50516525]2.3 Application of the performance-based framework
[bookmark: _Hlk79985955][bookmark: _Hlk50256918][bookmark: _Hlk50516548]The focus group participants were engaged in exploring the validation of the performance-based framework developed by Aigwi, Ingham, et al. (2020) to prioritise underutilised historical building alternatives for adaptive reuse interventions in Auckland, New Zealand, while balancing the diverse interests of all relevant stakeholders. Accordingly, to avoid bias in the decision-making process, the 20 workshop participants were randomly grouped into four teams (i.e., five participants per team), with unique colour codes (i.e., blue, green, purple, and red) attributed to each team. 
[bookmark: _Hlk44872009]During the validation exercise, the participants assigned weights to each priority aspect (i.e., building usability, economic sustainability, built heritage preservation, socio-cultural, and regulatory aspects) and their respective criteria. They also attributed scores to different case study buildings (i.e., the alternatives). The weighting and scoring process is an essential aspect of generating learning outcomes through consensus from the MCDA process (Belton & Stewart, 2010) while reflecting the relative importance of the value judgement of decision-makers (Wright & Goodwin, 2009). In addition, the linear additive statistical technique was followed to test the performance-based framework due to the varying nature of the criteria and the absence of uncertainty in the framework (Belton & Stewart, 2010). 
[bookmark: _Hlk17508428]2.4 Selection of the preferred alternatives
[bookmark: _Hlk17508442]Following the weighting and scoring process, a decision was reached on the optimal alternative building through consensus (Aigwi, Phipps, et al., 2020). Next, a decision matrix was used to analyse the results from the weighting and scoring process to provide the information required to make a final decision. Weights were then assigned to each criterion, which was later multiplied by the relative scores of each of the four alternative buildings (see Figures 2 to 5). Finally, the total weighted scores for alternatives A1, A2, A3, and A4 were compared and converted to a percentage to realise the total weighted score of the MCDA process. Thus, the alternative with the highest total score (in percentage) became the optimal choice.
[bookmark: _Hlk50516388][image: ]Figure 1. Map of Auckland city showing the location of the representative buildings
Source: Google maps, 2020
[bookmark: _Hlk50516589]
[bookmark: _Hlk49484747][bookmark: _Hlk50518765][bookmark: _Hlk17508585]Figure 2. Focus group 1 - Blue[image: ]
Figure 3. Focus group 2 - Green [image: ]
Figure 4. Focus group 3 - Purple [image: ]
[image: ]Figure 5. Focus group 4 - Red
[bookmark: _Hlk50520088][bookmark: _Hlk17508507]3. Results and analysis of Findings
[bookmark: _Hlk50518566][bookmark: _Hlk17508525]Applying the performance-based framework to prioritise underutilised historical buildings for adaptive reuse in Auckland, New Zealand, enabled the focus group participants to select the optimal historical building alternative. From the four building alternatives presented, A3 was an alternative with the highest total weighted score; hence, the optimal choice. 
4.1 Focus group 1 - Blue
[bookmark: _Hlk50519051][bookmark: _Hlk49653481][bookmark: _Hlk49730930][bookmark: _Hlk49566040][bookmark: _Hlk49731189][bookmark: _Hlk49731361]The blue focus group selected A4 (33%) as the preferred alternative for adaptive reuse intervention from the four alternatives (see Figure 6). Based on the results from the weighting and scoring process, this focus group participants prioritised built heritage preservation (39%) the most, followed by socio-cultural aspects (24%), economic sustainability (16%), building usability (15%) and regulatory aspects (7%) respectively. The results also suggest that the adaptive reuse of A4 would benefit its Auckland location more through its contribution to built heritage preservation (14.69%), especially in the aspects of sustaining the architectural history of its streetscape, retaining the visual heritage features of the building, conserving the history and narration of the location's existence, and preserving the memories of historical buildings in the immediate community. Also, the blue focus group participants believe A4 has higher prospects to contribute socio-cultural benefits (8.29%) to its Auckland location through sustaining a shared cultural identity, maintaining the cultural significance of place, increasing the sense of belonging and attachment to place, and increasing the lifecycle of the historical buildings in the area. Hence, under the built heritage preservation aspect, A4 was prioritised the most (14.69%), followed by A3 (13.22%), A1 (8.59%), and A2 (2.06%), while for the socio-cultural aspects, A4 was also prioritised the most (8.29%), followed by A1 (7.65%), A3 (6.46%), and A2 (1.15%) respectively.


Figure 6. Preferred alternative and priority aspects from the blue focus group participants

4.2 Focus group 2 - Green
[bookmark: _Hlk50267171]The green focus group prioritised A1 (32%) as the preferred alternative for adaptive reuse intervention from the four alternatives (see Figure 7). Based on the results from the weighting and scoring process, this focus group participants prioritised built heritage preservation (32%) the most, followed by socio-cultural aspects (26%), economic sustainability (19%), building usability (18%) and regulatory aspects (5%) respectively. Also, the results show that participants of the green focus group believe that A4 would contribute more to the built heritage preservation efforts (12.62%) in its location in Auckland, especially in the aspects of sustaining the architectural history of its streetscape, retaining the visual heritage features of the building, conserving the history and narration of the location's existence, and preserving the memories of historical buildings in the immediate community. The green focus group also believe A3 has higher prospects to contribute socio-cultural benefits (8.41%) to its Auckland location through sustaining a shared cultural identity, maintaining the cultural significance of place, increasing the sense of belonging and attachment to place, and increasing the lifecycle of the historical buildings in the area. Hence, under the built heritage preservation aspect, A4 was prioritised the most (12.62%), followed by A3 (10.10%), A1 (8.84%), and A2 (0.00%), while for the socio-cultural aspects, A3 was also prioritised the most (8.41%), followed by A4 (7.89%), A1 (7.36%), and A2 (2.63%) respectively.


Figure 7. Preferred alternative and priority aspects from the green focus group participants

4.3 Focus group 3 - Purple
[bookmark: _Hlk49734901]The purple focus group selected A3 (31%) as the preferred alternative for adaptive reuse intervention from the four alternatives (see Figure 8). Based on the results from the weighting and scoring process, this focus group participants prioritised building usability (41%) the most, followed by built heritage preservation (24%), socio-cultural aspects (18%), economic sustainability (11%), and regulatory aspects (6%) respectively. Also, the results show that participants of the purple focus group believe that A2 would contribute more to the building usability efforts (12.64%) in its location in Auckland, especially in the aspects of the desired intervention for the building, the target use for the building, the target users, and the structural functionality of the building. Just like the blue and green focus groups, the purple focus group also believe A4 has higher prospects to contribute socio-cultural benefits (8.43%) to its Auckland location through sustaining a shared cultural identity, maintaining the cultural significance of place, increasing the sense of belonging and attachment to place, and increasing the lifecycle of the historical buildings in the area. Hence, under the building usability aspect, A2 was prioritised the most (12.64%), followed by A3 (11.75%), A1 (9.82%), and A4 (6.96%), while for the built heritage preservation aspect, A4 was also prioritised the most (8.43%), followed by A3 (8.21%), A1 (7.32%), and A2 (0.00%) respectively.


Figure 8. Preferred alternative and priority aspects from the purple focus group participants

4.4 Focus group 4 - Red
[bookmark: _Hlk49736756]The red focus group prioritised A1 (31%) as the preferred alternative for adaptive reuse intervention from the four alternatives (see Figure 9). Based on the results from the weighting and scoring process, this focus group participants prioritised built heritage preservation (30%) the most, followed by the building usability aspect (23%), socio-cultural aspect (22%), economic sustainability (20%) and regulatory aspects (5%) respectively. Also, the results show that participants of the red focus group believe that A4 would contribute more to the built heritage preservation efforts (11.20%) in its location in Auckland, especially in the aspects of sustaining the architectural history of its streetscape, retaining the visual heritage features of the building, conserving the history and narration of the location's existence, and preserving the memories of historical buildings in the immediate community. Also, the purple focus group believe A1 has higher prospects to contribute building usability benefits (8.06%) to its Auckland location, especially in the aspects of the desired intervention for the building, the target use for the building, the target users, and the structural functionality of the building. Hence, under the built heritage preservation aspect, A4 was prioritised the most (11.20%), followed by A3 (10.08%), A1 (8.96%), and A2 (0.00%), while for the building usability aspect, A1 was prioritised the most (8.06%), followed by A3 (7.32%), A2 (3.73%), and A4 (3.42%) respectively.

Figure 9. Preferred alternative and priority aspects from the purple focus group participants

[bookmark: _Hlk17508685]4.5 Sum weightings of all four focus groups
[bookmark: _Hlk49736887][bookmark: _Hlk49738023]Based on the total standardised results from the weighting and scoring process, A3 (31%) was given the most priority by all four focus groups, closely followed by A1 (30%) and A4 (29%). In comparison, A2 was given the least priority (10%). For the optimal priority aspects, built heritage preservation – P3 was prioritised the most (31%) by all four focus groups, followed by building usability – P1 (24%), socio-cultural aspects – P4 (23%), and economic sustainability – P2 (17%), while regulatory aspects – P5 (6%) was given the least priority. Accordingly, a decision matrix of the total standardised weighted scores from the four focus groups is presented in Table 3.

[bookmark: _Hlk17508744]Table 3. Decision matrix for the performance-based framework from all four groups
	Total Standardised weighted scores (%)

	Priority
	Blue
	Green
	Purple
	Red
	Wi

	
	A1
	A2
	A3
	A4
	A1
	A2
	A3
	A4
	A1
	A2
	A3
	A4
	A1
	A2
	A3
	A4
	

	P1
	3.99
	1.90
	5.80
	3.57
	6.37
	2.76
	4.55
	4.19
	9.82
	12.64
	11.75
	6.96
	8.06
	3.73
	7.32
	3.42
	W1 = 24% 

	P2
	4.58
	0.62
	5.23
	5.10
	7.28
	1.73
	5.34
	4.88
	2.84
	2.75
	3.33
	2.00
	6.35
	3.73
	4.85
	5.23
	W2 = 16.5%

	P3
	8.59
	2.06
	13.22
	14.69
	8.84
	0.00
	10.10
	12.62
	7.32
	0.00
	8.21
	8.43
	8.96
	0.00
	10.08
	11.20
	W3 = 31%

	P4
	7.65
	1.15
	6.46
	8.29
	7.36
	2.63
	8.41
	7.89
	5.99
	0.00
	6.15
	5.82
	6.35
	1.87
	6.35
	7.47
	W4 = 23%

	P5
	2.37
	0.97
	2.34
	1.43
	1.82
	0.95
	1.26
	1.02
	1.93
	0.00
	1.93
	2.13
	1.72
	0.80
	1.55
	0.97
	W5 = 5.5%

	
	27.18
	6.70
	33.05
	33.08
	31.67
	8.06
	29.67
	30.60
	27.90
	15.39
	31.37
	25.34
	31.43
	10.14
	30.15
	28.28
	100%


Source:  Authors


[bookmark: _Hlk17509199]4.6 Determination of optimal prioritised adaptive reuse alternative
[bookmark: _Hlk17509333]The weighted sum model (WSM) technique (Triantaphyllou, 2013) is adopted to evaluate the optimal prioritised alternative and optimal ordered priority aspects, given the four alternatives (A1, A2, A3, and A4) and five priority aspects (P1, P2, P3, P4, and P5) for this study. 
 Pi =  for i = 1,2,3, …, M.			     					 (1)
[bookmark: _Hlk49739368]According to Triantaphyllou (2013), the WSM operates based on the additive utility supposition. Hence, the optimal selection would be that which matches up with the most significant priority value. Table 4 presents a decision matrix for the optimal chosen alternatives and ranks. 

[bookmark: _Hlk17509389]Table 4. Decision matrix for the optimal chosen alternative
	Total standardised weighted scores (%)

	Focus groups
	Alternatives

	
	A1
	A2
	A3
	A4

	Blue
	27.18
	6.70
	33.05
	33.08

	Green
	31.67
	8.06
	29.67
	30.60

	Purple
	27.90
	15.39
	31.37
	25.34

	Red
	31.43
	10.14
	30.15
	28.28

	[bookmark: _Hlk49571035]Final prioritised alternatives
	30%
	10%
	31%
	29%


	Priority aspects (Pi)
	Wi
	

	Building Usability (P1)
	W1 = 24
	6.99
	5.05
	7.27
	4.45

	Economic sustainability (P2)
	W2 = 16.5
	5.31
	2.21
	4.72
	4.38

	Built heritage preservation (P3)
	W3 = 31
	8.46
	0.54
	10.48
	11.82

	Socio-cultural aspects (P4)
	W4 = 23
	6.85
	1.44
	6.83
	7.41

	Regulatory aspects (P5)
	W5 = 5.5
	1.96
	0.70
	1.77
	1.37

	Final ordered priority aspects
	
	30%
	10%
	31%
	29%


	Ranking
	
	3
	1
	4*
	2


* indicates the optimal chosen alternative; (Rank 4 = best, Rank 1 = worst)
Source:  Authors

[bookmark: _Hlk17509515]4.7 Sensitivity analysis to determine the most critical priority aspect
[bookmark: _Hlk17509613]A sensitivity analysis is done to measure the stability of the optimal chosen alternative (i.e., A3), assuming the recorded weights and scores are adjusted to avoid the potential weaknesses from MCDA processes when weights and scores are subjectively allocated (Caterino et al., 2008). Also, the sensitivity analysis would help to ascertain the slightest adjustment in the weighted priority aspects that would alter the ranking of the optimal alternative solution. Although there may be an intuitive acceptance that an MCDA priority aspect with the highest weight inevitably becomes the most critical one in most cases, there are some other instances where the critical priority aspect is the one with the lowest weight (Winston & Goldberg, 2004). 
Using the weighted sum method by Triantaphyllou (2013), the lowest absolute change  shown as absolute-top (AT) required to alter the existing weight Wk of Pk (i.e., W1 of P1) in order to reverse the current ranking of alternatives A1, A2, A3, and A4 is realised from equation (2).
<  x ,   if (Aj,k>Ai,k).	          							 (2)
Also, the  value will become achievable if the condition in equation (3) is met. 
   ≤ Wk				       							 (3)
From Tables 3 and 4, equation (2) becomes:
 < ,  	or 	 < 7.45							(4)
Since  is < W1 (i.e., 24.00), the AT value is achievable. Hence, the adjusted weight W1* of P1 for this case becomes:
     W1* = 24.00 – 7.45 = 16.55

[bookmark: _Hlk17509791]Table 5. The sensitivity of priority weights, and absolute-top and per cent-top changes
	Priority aspects (Pi)
	Wi
	Wi* (AT)
	PT (%)
	Sensitivity

	Building Usability (P1)
	W1 = 24
	16.55
	69
	0.01449

	Economic sustainability (P2)
	W2 = 16.5
	10.25
	60
	0.01667

	Built heritage preservation (P3)
	W3 = 31
	29.14
	94
	0.01064

	Socio-cultural aspects (P4)
	W4 = 23
	19.48
	85
	0.01176

	Regulatory aspects (P5)
	W5 = 5.5
	N.F.
	N.F.
	0


N.F. = Non-Feasible [i.e., δ value does not satisfy equation (3)]
Source:  Authors

Following the procedure in equation (4), the remaining adjusted weights W2*, W3*, W4*, and W5* shown in Table 5 are derived. Also, the absolute-top (AT) value is divided by the weight Wi of each priority aspect to achieve the per cent-top (PT) value, which is the corresponding degree of criticality of the i-th priority aspect (Aigwi, Egbelakin, et al., 2019). Accordingly, the sensitivity coefficient of Pi becomes the reciprocal of its PT value, while the non-feasible (N.F.) AT and PT values would be zero.
It could be observed from Table 5 that Economic sustainability (P3) is the most critical priority aspect of the decision-making process due to its smallest PT value of 60% and the consequent maximum sensitivity coefficient of 0.01667. This result implies that from the five priority aspects presented for this study, it is possible to make some considerable adjustments to the values of W3, W4, and W5, and the optimal alternative solution would still be A3. The high sensitivity coefficients of P2 (0.01667) and P1 (0.01449) suggest that the optimal selected alternative A3 for adaptive reuse intervention in Auckland is sufficiently balanced.

5.0 Discussion 
[bookmark: _Hlk50255105][bookmark: _Hlk50259262][bookmark: _Hlk50427294]This paper focused on the applicability of a performance-based framework to prioritise underutilised historical buildings for adaptive reuse in Auckland, New Zealand while balancing the diverse opinions of relevant stakeholders. Accordingly, 20 stakeholders were randomly grouped into four teams with unique colour codes (i.e., blue, green, purple and red). They were engaged in a focus group workshop to explore the validation of the performance-based framework developed by Aigwi, Ingham, et al. (2020). Four building alternatives were presented to the workshop participants, as shown in Table 2. The alternatives include the Grey Lynn Community Library building (A1), Sandringham Reserve Toilet building (A2), Toi Tū – Studio One building (A3), and the Leys Institute Library & Gymnasium building (A4). These alternatives are government-owned and are representative examples of underutilised historical buildings in strategic locations in Auckland. All the buildings are listed in Auckland Council's heritage plan as 'Class B' heritage buildings. One of them is also listed as a 'Category 1' heritage building in New Zealand's national heritage register (Heritage New Zealand, 2019). Also, five priority aspects (i.e., building usability, economic sustainability, built heritage preservation, socio-cultural, and regulatory aspects) with their respective criteria were weighted and scored against the four alternatives (A1, A2, A3, and A3) presented to the workshop participants.
[bookmark: _Hlk50418466][bookmark: _Hlk50421179][bookmark: _Hlk50421205][bookmark: _Hlk50267942][bookmark: _Hlk50470364]The total standardised results from the weighting and scoring process revealed that all four focus groups gave A3 (31%) the overall priority as the optimal underutilised historical building alternative for adaptive reuse intervention. A3 was closely followed by A1 (30%) and A4 (29%), while A2 was given the least priority (10%). For the optimal priority aspects, built heritage preservation – P3 was prioritised the most (31%) by all four focus groups, followed by building usability – P1 (24%), socio-cultural aspects – P4 (23%), and economic sustainability – P2 (16.5%), while regulatory aspects – P5 (5.5%) was given the least priority. Based on the weighting and scoring results for each of the four focus groups, the 'blue', 'green', 'purple', and 'red' focus group workshop participants selected A4 (33%), A1 (32%), A3 (31%), and A1 (31%) as their respective optimal alternative for adaptive reuse intervention. Irrespective of the diverse choice of alternatives by the different focus groups, participants of the 'blue', 'green' and 'red' focus groups prioritised 'built heritage preservation – P3' the most, and agreed that changing the use of A1 and A4 would influence the following aspects of built heritage preservation because A1 and A4 have: (i) intrinsic heritage links that exhibit positive public image over its lifecycle, thereby maintaining a sense of place; (ii) significant heritage fabric that can be preserved to promote the historical and cultural development of the area; (iii) aesthetic features that would sustain the visual heritage appeal of the surrounding streetscape; and (iv) original inherent fabric that would sustain the architectural history and narration of Auckland's existence. 
[bookmark: _Hlk50419668][bookmark: _Hlk50469544]On the other hand, participants of the 'purple' focus group prioritised 'building usability – P1' the most and agreed that the conversion of A3 for new functions would influence the following aspects of building usability because A3: (i) offers a better opportunity for the introduction of spatial and structural transformations; (ii) is located in a site that has excellent proximity to transport facilities that would provide easy access for vehicular and pedestrian movement; (iii) has significant components or arrangements that can support functional alterations for future reuse; (v) has been designed in a way that can maximise natural lighting and indoor air quality without significant mechanical involvement; (vi) displays higher prospects for undergoing innovative construction finishes that would be consistent with current technological trends; and (vii) has an orientation that can be maximised to provide excellent opportunities for solar passive gains. Accordingly, the 'purple' group prioritised the target new use for A3 as a cultural (arts centre). The target users were commercial (e.g., retailers, offices, cinemas, hotels, cafés, and restaurants) and cultural groups. 
[bookmark: _Hlk50420528][bookmark: _Hlk50426767]The next optimal priority aspects following 'built heritage preservation' are 'socio-cultural aspects – P4' and 'economic sustainability – P2'. Accordingly, all focus group participants believe that the adaptive reuse of A3 for new functions would maximise the following socio-cultural aspects because A3: (i) has features that would help to sustain a shared cultural identity of place; (ii) is capable of promoting a feeling of belonging and attachment to place; (iii) has tremendous potential to trigger the public's interest in refurbished historical buildings, through a culturally sustainable new use; and (iv) is capable of serving as a practical social amenity to its neighbourhood. Also, the participants believe that the adaptive reuse of A3 for new functions would promote the economic sustainability of A3 through (i) potential increase in property and land value, including that of neighbouring buildings, gained from potential viable new use; (ii) potential cost savings from the reuse of construction materials; (iii) potential shorter construction period due to already existing structural elements of main structure; (iv) its location in a site with suitable topography, plot size, and scenery, that would be attractive to potential tenants or buyers; (v) increased job creation from potential viable new building function; and (vi) potential financial gain through increased revenue from tourism.
'Regulatory aspects' was the least prioritised by all four focus groups. All focus group participants believe that the conversion of A3 for new functions would compromise compliance with the following regulatory aspects: (i) the current Building Act in assuring a safe, healthy, and resilient place for its users (Building Act, 2004; Nwadike & Wilkinson, 2020b; Nwadike & Wilkinson, 2021d; Nwadike et al., 2020); (ii) the existing earthquake-prone building legislation to minimise injury or death, property damage, and business interruption in the event of an earthquake (MBIE, 2016); (iii) the conservation of significant building features with heritage values, according to the current provisions of the Heritage New Zealand Pouhere Taonga Act (HNZPT, 2014); (iv) the current Building Act by providing a means of disability, fire protection and safety, and emergency escape systems (Building Act, 2004); (v) the relevant environmental standards by offering enhanced living space for its users such as comfort, indoor air quality, acoustics, etc; and (vi) the current urban masterplan, zoning and planning specifications for Auckland city. 
The findings from this study are slightly aligned in the least priority aspects with a previous New Zealand study (Aigwi, Egbelakin, et al., 2019) that tested the performance-based framework with relevant stakeholders in Whanganui District Council (i.e., the least priority is given to regulatory aspects in both studies). However, the findings are different in the most priority aspects (i.e., the most importance attributed to economic sustainability by the workshop participants in Whanganui and built heritage preservation by the workshop participants in Auckland). The rationale for this difference could be linked to the size of the two cities. Auckland is a bigger city and the economic hub of New Zealand (Aigwi, Phipps, et al., 2019) and is currently experiencing rapid growth in its built environment sector due to housing shortage, hence, the quest to protect its remaining heritage assets. On the flip side, Whanganui is a provincial city in New Zealand, currently undergoing a socio-economic decline in its city-centre (Aigwi, Phipps, et al., 2019), hence, the active quest to regenerate its city-centre through adaptive reuse of its abundant underutilised historical buildings, to create more jobs and potential financial gains from tourism.

6. Conclusions
The study presented in this paper explored the validation of a performance-based framework to prioritise underutilised historical buildings for adaptive reuse in Auckland, New Zealand. This study's focus is of particular importance to Auckland city due to the increasing trend of adaptive reuse of underutilised historical buildings in New Zealand and the need to protect the remaining significant heritage assets that constitute numerous benefits for relevant stakeholders (Aigwi et al., 2018; Aigwi, Ingham, et al., 2020). The performance-based framework, which involved different scenarios developed by (Aigwi, Ingham, et al., 2020), was used to prioritise five priority aspects (i.e., building usability, economic sustainability, built heritage preservation, socio-cultural, and regulatory aspects) and four alternatives (A1, A2, A3, and A3). The focus group participants assigned weights to the priority aspects and the respective criteria and scores to the alternatives involved in the evaluation process. The application of the performance-based framework in Auckland proved to be very beneficial, especially in planning adaptive reuse interventions to endorse complex decisions about alternative historical building scenarios. Therefore, choosing an alternative historical building must incorporate experts' diverse viewpoints, and involvement in the evaluation process is essential. Accordingly, the evaluation process using the performance-based framework was well-structured in this study to integrate the collaboration of all focus group participants to define a 'shared solution' that is sustainable from a 'built heritage preservation' perspective and has the capacity to meet local community needs.
[bookmark: _Hlk50471460]The overall results from all four focus groups identify 'A3' as the optimal representative historical building alternative to be reused for newer functions in Auckland because: (i) it is in an excellent functional condition and offers excellent opportunities for the introduction of spatial and structural transformations; (ii) it is located in a site that has excellent proximity to transport facilities that would provide easy access for vehicular and pedestrian movement; (iii) it has significant components or arrangements that can support functional alterations for future reuse; (iv) it has been designed in a way that can maximise natural lighting and indoor air quality without significant mechanical involvement; (v) displays higher prospects for undergoing innovative construction finishes that would be consistent with current technological trends; and (vi) it has an orientation that can be maximised to provide excellent opportunities for solar passive gains. Accordingly, A1 and A4 would promote built heritage preservation the most in Auckland because of their intrinsic heritage links that exhibit positive public image over their lifecycle, to maintain a sense of place, their significant heritage fabric that can be preserved to promote the historical and cultural development of Auckland, their aesthetic features that would sustain the visual heritage appeal of the surrounding streetscape, and their original, inherent fabric that would sustain the architectural history and narration of Auckland's existence. Although A2 was the least preferred representative historical building alternative by all four focus groups, its original use as a public toilet may have contributed to its least preference by the workshop participants. Also, A2 has been closed for public service since 2004 and replaced by modern toilets provided by Novaloo in the NW corner of the Sandringham reserve. However, A2 makes an interesting case for the seismic strengthening and preservation of other heritage public toilets in Auckland (Auckland Council, 2021).
[bookmark: _Hlk50511102]The performance-based MCDA methodology, through the integration of collaborative rationality (Aigwi, Phipps, et al., 2020), allowed the inclusion of diverse stakeholders' opinions in the decision-making process, ensuring consistency and transparency in the process. Also, the local community involvement in the decision-making process presented strong background support for successfully validating the framework in Auckland due to the high level of familiarity of the participants with the representative historical building alternatives. The synergy between the local community and other experts in the focus group workshop ensures a greater acceptance of the results, which was reached through consensus, facilitating better strategic choices.
This study’s framework validation and sensitivity analysis are consistent in defining an optimal historical building alternative for adaptive reuse in Auckland while balancing all stakeholders' diverse interests. The performance-based MCDA methodology has exciting implications for local councils, heritage agencies, architects, urban planners, policymakers, building owners and developers as a guide to advance their understanding of (i) the intangible values of optimal historical buildings perceived by the community as worthy of protection; and (ii) the targeted needs of a community for the new function of an optimal alternative from a group of representative historical building alternatives.
This paper’s performance-based methodology provides a theoretical platform for urban planning researchers to advance the application of performance-based planning to other fields. Also, the framework serves as a valuable tool for planning and designing general strategies focused on renegotiating and enhancing the enormous benefits of reusing underutilised historical buildings to perform newer functions towards promoting seismic/urban resilience and sustainable urban life regeneration of Auckland. The new challenge for local authorities in New Zealand should be to regenerate underutilised historical buildings with heritage significance through the involvement of diverse stakeholders and the local community. This challenge would foster the creation of innovative models for governance that would assure the built heritage preservation, economic sustainability, socio-cultural development, building usability, and regulatory aspects of underutilised historical buildings in New Zealand, based on the significant applicability of this paper’s performance-based framework developed by (Aigwi, Ingham, et al., 2020) and validated in Whanganui (Aigwi, Egbelakin, et al., 2019) and Auckland. 
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Priority aspects Priority Weights Criteria Weights Actual Weight A1 A2 A3 A4 A1 A2 A3 A4

1 Desired intervention for buildings:           Do nothing 0 0 1 10 2 0 0 0 0 0

2 Desired intervention for buildings:           Sell the building 5 0.85 1 1 10 0 0.85 0.85 8.5 0

3 Desired intervention for buildings:           Minor renovations 20 3.4 9 0 9 10 30.6 0 30.6 34

4 Desired intervention for buildings:           Demolish and Rebuild 0 0 1 10 1 0 0 0 0 0

5 Desired intervention for buildings:           Conversion for new functions 15 2.55 4 9 10 0 10.2 22.95 25.5 0

6 Target new use for buildings:   Residential dwellings 0 0 2 0 10 1 0 0 0 0

7 Target new use for buildings:   Commercial (retail, offices, cinema, hotel, cafés and restaurants, public) 4 0.68 1 5 10 0 0.68 3.4 6.8 0

8 Target new use for buildings:   Mixed use (residential & commercial) 3 0.51 3 0 10 3 1.53 0 5.1 1.53

9 Target new use for buildings:   Cultural (Arts centre) 7 1.19 8 0 10 8 9.52 0 11.9 9.52

10 Target new use for buildings:   Institutional (library, educational facility, etc.) 10 1.7 9 0 8 10 15.3 0 13.6 17

11 Target new use for buildings:   Religious 0 0 10 1 3 0 0 0 0 0

12 Target new use for buildings:   Industrial (manufacturing or warehouse) 0 0 1 8 10 0 0 0 0 0

13 Target new use for buildings:   Government 5 0.85 8 0 10 8 6.8 0 8.5 6.8

14 Target new use for buildings:   Public toilet 0 0 1 10 1 0 0 0 0 0

15 Target new use for buildings:   Police station 0 0 1 3 10 0 0 0 0 0

16 Target new use for buildings:   Hospital/ clinic 1 0.17 10 7 8 0 1.7 1.19 1.36 0

17 Target new use for buildings:   Fire station 0 0 10 0 1 1 0 0 0 0

18 Target new use for buildings:   Civil defence 0 0 9 10 1 0 0 0 0 0

19 Target new use for buildings:   Rest home 0 0 10 0 1 1 0 0 0 0

20 Target new use for buildings:   Parking 0 0 1 10 1 0 0 0 0 0

21 Target users:   First home buyers 0 0 1 1 10 0 0 0 0 0

22 Target users:   Commercial (Retailers, offices, cinema, hotel, cafés and restaurants) 1 0.17 1 5 10 0 0.17 0.85 1.7 0

23 Target users:   Cultural groups 1 0.17 8 0 10 8 1.36 0 1.7 1.36

24 Target users:   Educational institutions 1 0.17 9 0 8 10 1.53 0 1.36 1.7

25 Target users:   Religious groups 1 0.17 10 1 3 0 1.7 0.17 0.51 0

26 Target users:   Manufacturers 0 0 1 8 10 0 0 0 0 0

27 Target users:   Government 1 0.17 8 0 10 8 1.36 0 1.7 1.36

28 Target users:   Health sector 1 0.17 10 7 8 0 1.7 1.19 1.36 0

29 Target users:   Students 1 0.17 1 1 10 0 0.17 0.17 1.7 0

30 Target users:   Baby boomers (Senior citizens: 1940s – 1960s) 1 0.17 9 0 8 10 1.53 0 1.36 1.7

31 Target users:   Generation X (1960s – 1980s) 1 0.17 10 0 8 9 1.7 0 1.36 1.53

32 Target users:   Generation Y (early 1980s – early 2000s) 1 0.17 9 8 10 0 1.53 1.36 1.7 0

33 Functionality: Offers better opportunity for the introduction of both spatial and structural transformations 3 0.51 4 10 5 0 2.04 5.1 2.55 0

34 Functionality:  Is situated in an area with proximity to transport facilities that provides easy access for vehicular and pedestrian movement. 4 0.68 9 0 10 9 6.12 0 6.8 6.12

35 Functionality:  Has significant components or arrangements that can support functional alterations for future reuse. 3 0.51 4 10 5 0 2.04 5.1 2.55 0

36 Functionality:  The design of the historical building maximises natural lighting and indoor air quality without significant mechanical involvement. 4 0.68 0 1 10 9 0 0.68 6.8 6.12

37 Functionality:  The building displays a higher prospects for undergoing innovative construction finishes that would be consistent with current technological trends 3 0.51 6 10 0 6 3.06 5.1 0 3.06

38 Functionality:   Has an orientation that can be maximised to provide great opportunities for passive solar gains 3 0.51 0 2 10 1 0 1.02 5.1 0.51

Total Priority Score 100 17

200 148 271 112 103.19 49.13 150.11 92.31

Highest Possible 170

39 Increased property and land value including that of neighbouring buildings, gained from potential viable new use  10 1.6 2 10 2 0 3.2 16 3.2 0

40 Potential cost savings from reuse of construction materials 25 4 9 0 9 10 36 0 36 40

41 Potential shorter construction period due to already existing structural elements of main structure 15 2.4 5 0 10 5 12 0 24 12

42 Located in a site with good topography, plot size, and scenery, that would be attractive to potential tenants or buyers 40 6.4 9 0 9 10 57.6 0 57.6 64

43 Increased job creation from potential viable new building function 5 0.8 7 0 9 10 5.6 0 7.2 8

44 Potential financial gain through increased revenue from tourism 5 0.8 5 0 9 10 4 0 7.2 8

Total Priority Score 100 16

37 10 48 45 118.4 16 135.2 132

Highest Possible 160

45 The building has intrinsic heritage links that exhibits a positive public image over its lifecycle thereby maintaining a sense of place 35 13.3 9 0 9 10 119.7 0 119.7 133

46 The building has significant heritage fabric that can be preserved to promote the historical and cultural development of the area 30 11.4 7 0 9 10 79.8 0 102.6 114

47 The building has aesthetic features that would sustain the visual heritage appeal of the surrounding streetscape 15 5.7 4 0 9 10 22.8 0 51.3 57

48 The building has original inherent fabric that would sustain the architectural history and narration of towns existence 20 7.6 0 7 9 10 0 53.2 68.4 76

Total Priority Score 100 38

20 7 36 40 222.3 53.2 342 380

Highest Possible 380

49 The building has features that would help to sustain a shared cultural identity of place 30 6.6 9 0 8 10 59.4 0 52.8 66

50 The building is capable of promoting a feeling of belonging and attachment to place 30 6.6 9 0 9 10 59.4 0 59.4 66

51 The building has greater potential to trigger the public’s interest in refurbished historical buildings, through a culturally sustainable new use 25 5.5 9 0 10 9 49.5 0 55 49.5

52 The building is capable of serving as a practical social amenity to its neighbourhood 15 3.3 9 9 0 10 29.7 29.7 0 33

Total Priority Score 100 22

36 9 27 39 198 29.7 167.2 214.5

Highest Possible 220

53 Promote compliance with the current building code in assuring a safe, healthy, and resilient place for its users 35 2.45 10 8 8 0 24.5 19.6 19.6 0

54 Promote seismic resilience to minimise injury or death, property damage, and business interruption in the event of an earthquake 10 0.7 8 0 9 10 5.6 0 6.3 7

55 Promote compliance with preservation of significant building features with heritage values, according to the current provisions of the NZPT act. 30 2.1 9 0 9 10 18.9 0 18.9 21

56 Promote compliance with current legislation by providing a means of disability, fire protection and safety, and emergency escape systems. 10 0.7 10 8 8 0 7 5.6 5.6 0

57 Promote compliance with relevant environmental standards by offering enhanced living space for its users such as: comfort, indoor air quality, acoustics, etc. 10 0.7 3 0 10 8 2.1 0 7 5.6

58 Promote compliance with current urban masterplan, zoning and planning specifications 5 0.35 9 0 9 10 3.15 0 3.15 3.5

Total Priority Score 100 7

49 16 53 38 61.25 25.2 60.55 37.1

Highest Possible 70

703 173 855 856

Weighted Rating

Built Heritage 

Preservation (P3)

38

Socio-Cultural 

Aspects (P4)

22

Regulatory Aspects 

(P5)

7

Performance Matrix  Unweighted Rating

Building Usability 

(P1)

17

Economic 

Sustainability (P2)

16
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Priority aspects Priority Weights Criteria Weights Actual Weight A1 A2 A3 A4 A1 A2 A3 A4

1 Desired intervention for buildings:           Do nothing 7.5 1.5 3 0 7 10 4.5 0 10.5 15

2 Desired intervention for buildings:           Sell the building 7.5 1.5 7 3 0 10 10.5 4.5 0 15

3 Desired intervention for buildings:           Minor renovations 7.5 1.5 5 10 7 0 7.5 15 10.5 0

4 Desired intervention for buildings:           Demolish and Rebuild 0 0 7 0 5 10 0 0 0 0

5 Desired intervention for buildings:           Conversion for new functions 7.5 1.5 10 7 3 0 15 10.5 4.5 0

6 Target new use for buildings:   Residential dwellings 3 0.6 10 0 3 5 6 0 1.8 3

7 Target new use for buildings:   Commercial (retail, offices, cinema, hotel, cafés and restaurants, public) 3 0.6 10 7 0 5 6 4.2 0 3

8 Target new use for buildings:   Mixed use (residential & commercial) 3 0.6 10 0 5 5 6 0 3 3

9 Target new use for buildings:   Cultural (Arts centre) 3 0.6 8 0 10 8 4.8 0 6 4.8

10 Target new use for buildings:   Institutional (library, educational facility, etc.) 3 0.6 8 0 10 8 4.8 0 6 4.8

11 Target new use for buildings:   Religious 3 0.6 7 0 7 10 4.2 0 4.2 6

12 Target new use for buildings:   Industrial (manufacturing or warehouse) 3 0.6 7 10 3 0 4.2 6 1.8 0

13 Target new use for buildings:   Government 4 0.8 5 0 10 9 4 0 8 7.2

14 Target new use for buildings:   Public toilet 3 0.6 2 10 3 0 1.2 6 1.8 0

15 Target new use for buildings:   Police station 3 0.6 10 0 7 3 6 0 4.2 1.8

16 Target new use for buildings:   Hospital/ clinic 3 0.6 10 0 7 3 6 0 4.2 1.8

17 Target new use for buildings:   Fire station 0 0 10 0 1 1 0 0 0 0

18 Target new use for buildings:   Civil defence 3 0.6 10 0 7 7 6 0 4.2 4.2

19 Target new use for buildings:   Rest home 3 0.6 10 2 1 0 6 1.2 0.6 0

20 Target new use for buildings:   Parking 0 0 10 0 1 1 0 0 0 0

21 Target users:   First home buyers 2 0.4 10 1 3 0 4 0.4 1.2 0

22 Target users:   Commercial (Retailers, offices, cinema, hotel, cafés and restaurants) 2 0.4 10 7 0 5 4 2.8 0 2

23 Target users:   Cultural groups 2 0.4 8 0 10 8 3.2 0 4 3.2

24 Target users:   Educational institutions 2 0.4 8 0 10 8 3.2 0 4 3.2

25 Target users:   Religious groups 2 0.4 7 0 7 10 2.8 0 2.8 4

26 Target users:   Manufacturers 2 0.4 7 10 3 0 2.8 4 1.2 0

27 Target users:   Government 2 0.4 5 0 10 9 2 0 4 3.6

28 Target users:   Health sector 2 0.4 5 0 10 9 2 0 4 3.6

29 Target users:   Students 1 0.2 8 0 10 8 1.6 0 2 1.6

30 Target users:   Baby boomers (Senior citizens: 1940s – 1960s) 1 0.2 10 2 1 0 2 0.4 0.2 0

31 Target users:   Generation X (1960s – 1980s) 1 0.2 10 0 3 5 2 0 0.6 1

32 Target users:   Generation Y (early 1980s – early 2000s) 1 0.2 10 0 3 5 2 0 0.6 1

33 Functionality: Offers better opportunity for the introduction of both spatial and structural transformations 1 0.2 10 5 8 0 2 1 1.6 0

34 Functionality:  Is situated in an area with proximity to transport facilities that provides easy access for vehicular and pedestrian movement. 2 0.4 10 0 7 7 4 0 2.8 2.8

35 Functionality:  Has significant components or arrangements that can support functional alterations for future reuse. 1 0.2 10 8 5 0 2 1.6 1 0

36 Functionality:  The design of the historical building maximises natural lighting and indoor air quality without significant mechanical involvement. 2 0.4 8 0 5 10 3.2 0 2 4

37 Functionality:  The building displays a higher prospects for undergoing innovative construction finishes that would be consistent with current technological trends 2 0.4 7 10 5 0 2.8 4 2 0

38 Functionality:   Has an orientation that can be maximised to provide great opportunities for passive solar gains 2 0.4 8 10 7 0 3.2 4 2.8 0

Total Priority Score 100

310 102 204 179 151.5 65.6 108.1 99.6

Highest Possible 200

39 Increased property and land value including that of neighbouring buildings, gained from potential viable new use  25 5 10 3 7 0 50 15 35 0

40 Potential cost savings from reuse of construction materials 10 2 10 8 1 0 20 16 2 0

41 Potential shorter construction period due to already existing structural elements of main structure 5 1 8 10 5 0 8 10 5 0

42 Located in a site with good topography, plot size, and scenery, that would be attractive to potential tenants or buyers 25 5 8 0 7 10 40 0 35 50

43 Increased job creation from potential viable new building function 10 2 10 0 5 8 20 0 10 16

44 Potential financial gain through increased revenue from tourism 25 5 7 0 8 10 35 0 40 50

Total Priority Score 100 20

53 21 33 28 173 41 127 116

Highest Possible 200

45 The building has intrinsic heritage links that exhibits a positive public image over its lifecycle thereby maintaining a sense of place 30 9 7 0 8 10 63 0 72 90

46 The building has significant heritage fabric that can be preserved to promote the historical and cultural development of the area 20 6 7 0 8 10 42 0 48 60

47 The building has aesthetic features that would sustain the visual heritage appeal of the surrounding streetscape 20 6 7 0 8 10 42 0 48 60

48 The building has original inherent fabric that would sustain the architectural history and narration of towns existence 30 9 7 0 8 10 63 0 72 90

Total Priority Score 100 30

28 0 32 40 210 0 240 300

Highest Possible 300

49 The building has features that would help to sustain a shared cultural identity of place 25 6.25 7 0 8 10 43.75 0 50 62.5

50 The building is capable of promoting a feeling of belonging and attachment to place 25 6.25 7 0 8 10 43.75 0 50 62.5

51 The building has greater potential to trigger the public’s interest in refurbished historical buildings, through a culturally sustainable new use 25 6.25 7 10 8 0 43.75 62.5 50 0

52 The building is capable of serving as a practical social amenity to its neighbourhood 25 6.25 7 0 8 10 43.75 0 50 62.5

Total Priority Score 100 25

28 10 32 30 175 62.5 200 187.5

Highest Possible 250

53 Promote compliance with the current building code in assuring a safe, healthy, and resilient place for its users 15 0.75 8 10 6 0 6 7.5 4.5 0

54 Promote seismic resilience to minimise injury or death, property damage, and business interruption in the event of an earthquake 15 0.75 8 10 6 0 6 7.5 4.5 0

55 Promote compliance with preservation of significant building features with heritage values, according to the current provisions of the NZPT act. 22.5 1.125 8 0 8 10 9 0 9 11.25

56 Promote compliance with current legislation by providing a means of disability, fire protection and safety, and emergency escape systems. 15 0.75 8 10 3 0 6 7.5 2.25 0

57 Promote compliance with relevant environmental standards by offering enhanced living space for its users such as: comfort, indoor air quality, acoustics, etc. 10 0.5 10 0 6 8 5 0 3 4

58 Promote compliance with current urban masterplan, zoning and planning specifications 22.5 1.125 10 0 6 8 11.25 0 6.75 9

Total Priority Score 100 5

52 30 35 26 43.25 22.5 30 24.25

Highest Possible 50

752.75 191.6 705.1 727.35

Unweighted Rating Weighted Rating

Building Usability 

(P1)

Economic 

Sustainability (P2)

Built Heritage 

Preservation (P3)

20

Socio-Cultural 

Aspects (P4)

Regulatory Aspects 

(P5)

30

25

5

20

Performance Matrix 
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Priority aspects Priority Weights Criteria Weights Actual Weight A1 A2 A3 A4 A1 A2 A3 A4

1 Desired intervention for buildings:           Do nothing 0 0 10 0 5 9 0 0 0 0

2 Desired intervention for buildings:           Sell the building 10 5 0 10 2 2 0 50 10 10

3 Desired intervention for buildings:           Minor renovations 5 2.5 5 2 5 10 12.5 5 12.5 25

4 Desired intervention for buildings:           Demolish and Rebuild 0 0 2 10 2 0 0 0 0 0

5 Desired intervention for buildings:           Conversion for new functions 15 7.5 1 10 5 0 7.5 75 37.5 0

6 Target new use for buildings:   Residential dwellings 2 1 2 10 1 0 2 10 1 0

7 Target new use for buildings:   Commercial (retail, offices, cinema, hotel, cafés and restaurants, public) 5 2.5 1 10 2 0 2.5 25 5 0

8 Target new use for buildings:   Mixed use (residential & commercial) 5 2.5 1 10 2 0 2.5 25 5 0

9 Target new use for buildings:   Cultural (Arts centre) 5 2.5 5 0 10 9 12.5 0 25 22.5

10 Target new use for buildings:   Institutional (library, educational facility, etc.) 5 2.5 5 0 9 10 12.5 0 22.5 25

11 Target new use for buildings:   Religious 2 1 10 0 5 2 10 0 5 2

12 Target new use for buildings:   Industrial (manufacturing or warehouse) 0 0 1 10 3 0 0 0 0 0

13 Target new use for buildings:   Government 1 0.5 10 0 2 3 5 0 1 1.5

14 Target new use for buildings:   Public toilet 1 0.5 5 10 2 1 2.5 5 1 0.5

15 Target new use for buildings:   Police station 2 1 10 0 5 2 10 0 5 2

16 Target new use for buildings:   Hospital/ clinic 0 0 10 0 2 1 0 0 0 0

17 Target new use for buildings:   Fire station 0 0 2 0 10 1 0 0 0 0

18 Target new use for buildings:   Civil defence 2 1 10 0 6 5 10 0 6 5

19 Target new use for buildings:   Rest home 0 0 2 0 10 2 0 0 0 0

20 Target new use for buildings:   Parking 0 0 2 10 3 1 0 0 0 0

21 Target users:   First home buyers 2 1 2 10 3 0 2 10 3 0

22 Target users:   Commercial (Retailers, offices, cinema, hotel, cafés and restaurants) 5 2.5 2 10 5 1 5 25 12.5 2.5

23 Target users:   Cultural groups 5 2.5 10 0 5 4 25 0 12.5 10

24 Target users:   Educational institutions 5 2.5 5 0 10 4 12.5 0 25 10

25 Target users:   Religious groups 2 1 10 0 5 4 10 0 5 4

26 Target users:   Manufacturers 0 0 1 10 3 0 0 0 0 0

27 Target users:   Government 1 0.5 9 0 10 4 4.5 0 5 2

28 Target users:   Health sector 3 1.5 7 0 10 5 10.5 0 15 7.5

29 Target users:   Students 2 1 10 0 2 8 10 0 2 8

30 Target users:   Baby boomers (Senior citizens: 1940s – 1960s) 0 0 2 0 10 3 0 0 0 0

31 Target users:   Generation X (1960s – 1980s) 2.5 1.25 8 10 7 2 10 12.5 8.75 2.5

32 Target users:   Generation Y (early 1980s – early 2000s) 2.5 1.25 8 10 7 2 10 12.5 8.75 2.5

33 Functionality: Offers better opportunity for the introduction of both spatial and structural transformations 1 0.5 8 10 7 0 4 5 3.5 0

34 Functionality:  Is situated in an area with proximity to transport facilities that provides easy access for vehicular and pedestrian movement. 1 0.5 10 0 5 6 5 0 2.5 3

35 Functionality:  Has significant components or arrangements that can support functional alterations for future reuse. 5 2.5 4 10 5 0 10 25 12.5 0

36 Functionality:  The design of the historical building maximises natural lighting and indoor air quality without significant mechanical involvement. 1 0.5 7 0 8 10 3.5 0 4 5

37 Functionality:  The building displays a higher prospects for undergoing innovative construction finishes that would be consistent with current technological trends 1 0.5 10 0 8 5 5 0 4 2.5

38 Functionality:   Has an orientation that can be maximised to provide great opportunities for passive solar gains 1 0.5 10 0 9 8 5 0 4.5 4

Total Priority Score 100 50

217 162 210 124 221.5 285 265 157

Highest Possible 500

39 Increased property and land value including that of neighbouring buildings, gained from potential viable new use  50 5 8 10 6 5 40 50 30 25

40 Potential cost savings from reuse of construction materials 10 1 5 0 10 4 5 0 10 4

41 Potential shorter construction period due to already existing structural elements of main structure 10 1 5 0 10 4 5 0 10 4

42 Located in a site with good topography, plot size, and scenery, that would be attractive to potential tenants or buyers 10 1 8 0 10 7 8 0 10 7

43 Increased job creation from potential viable new building function 10 1 2 10 5 0 2 10 5 0

44 Potential financial gain through increased revenue from tourism 10 1 4 2 10 5 4 2 10 5

Total Priority Score 100 10

32 22 51 25

64 62 75 45

Highest Possible 100

45 The building has intrinsic heritage links that exhibits a positive public image over its lifecycle thereby maintaining a sense of place 25 5 9 0 10 8 45 0 50 40

46 The building has significant heritage fabric that can be preserved to promote the historical and cultural development of the area 25 5 8 0 9 10 40 0 45 50

47 The building has aesthetic features that would sustain the visual heritage appeal of the surrounding streetscape 25 5 8 0 9 10 40 0 45 50

48 The building has original inherent fabric that would sustain the architectural history and narration of towns existence 25 5 8 0 9 10 40 0 45 50

Total Priority Score 100 20

33 0 37 38

165 0 185 190

Highest Possible 200

49 The building has features that would help to sustain a shared cultural identity of place 25 3.75 8 0 9 10 30 0 33.75 37.5

50 The building is capable of promoting a feeling of belonging and attachment to place 25 3.75 10 0 9 8 37.5 0 33.75 30

51 The building has greater potential to trigger the public’s interest in refurbished historical buildings, through a culturally sustainable new use 25 3.75 8 0 10 9 30 0 37.5 33.75

52 The building is capable of serving as a practical social amenity to its neighbourhood 25 3.75 10 0 9 8 37.5 0 33.75 30

Total Priority Score 100 15

36 0 37 35

135 0 138.75 131.25

Highest Possible 150

53 Promote compliance with the current building code in assuring a safe, healthy, and resilient place for its users 15 0.75 10 0 8 9 7.5 0 6 6.75

54 Promote seismic resilience to minimise injury or death, property damage, and business interruption in the event of an earthquake 25 1.25 8 0 9 10 10 0 11.25 12.5

55 Promote compliance with preservation of significant building features with heritage values, according to the current provisions of the NZPT act. 25 1.25 8 0 9 10 10 0 11.25 12.5

56 Promote compliance with current legislation by providing a means of disability, fire protection and safety, and emergency escape systems. 15 0.75 10 0 8 9 7.5 0 6 6.75

57 Promote compliance with relevant environmental standards by offering enhanced living space for its users such as: comfort, indoor air quality, acoustics, etc. 10 0.5 9 0 8 10 4.5 0 4 5

58 Promote compliance with current urban masterplan, zoning and planning specifications 10 0.5 8 0 10 9 4 0 5 4.5

Total Priority Score 100 5 53 0 52 57

43.5 0 43.5 48

Highest Possible 50

629 347 707.25 571.25

Regulatory Aspects 

(P5)

5

Unweighted Rating Weighted Rating

Building Usability 

(P1)

50

Economic 

Sustainability (P2)

10

Built Heritage 

Preservation (P3)

20

Socio-Cultural 

Aspects (P4)

15

Performance Matrix 
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Priority aspects Priority Weights Criteria Weights Actual Weight A1 A2 A3 A4 A1 A2 A3 A4

1 Desired intervention for buildings:           Do nothing 0 0 4 0 9 10 0 0 0 0

2 Desired intervention for buildings:           Sell the building 5 1.25 6 10 1 0 7.5 12.5 1.25 0

3 Desired intervention for buildings:           Minor renovations 10 2.5 4 0 9 0 10 0 22.5 0

4 Desired intervention for buildings:           Demolish and Rebuild 0 0 6 10 1 0 0 0 0 0

5 Desired intervention for buildings:           Conversion for new functions 20 5 10 9 6 0 50 45 30 0

6 Target new use for buildings:   Residential dwellings 3 0.75 10 0 2 1 7.5 0 1.5 0.75

7 Target new use for buildings:   Commercial (retail, offices, cinema, hotel, cafés and restaurants, public) 4 1 9 0 10 8 9 0 10 8

8 Target new use for buildings:   Mixed use (residential & commercial) 3 0.75 10 0 9 8 7.5 0 6.75 6

9 Target new use for buildings:   Cultural (Arts centre) 3 0.75 8 0 10 9 6 0 7.5 6.75

10 Target new use for buildings:   Institutional (library, educational facility, etc.) 3 0.75 9 0 8 10 6.75 0 6 7.5

11 Target new use for buildings:   Religious 0 0 10 0 8 9 0 0 0 0

12 Target new use for buildings:   Industrial (manufacturing or warehouse) 0 0 9 10 8 0 0 0 0 0

13 Target new use for buildings:   Government 3 0.75 8 0 9 10 6 0 6.75 7.5

14 Target new use for buildings:   Public toilet 0 0 9 10 8 0 0 0 0 0

15 Target new use for buildings:   Police station 0 0 9 0 10 8 0 0 0 0

16 Target new use for buildings:   Hospital/ clinic 3 0.75 9 0 10 3 6.75 0 7.5 2.25

17 Target new use for buildings:   Fire station 0 0 10 0 9 8 0 0 0 0

18 Target new use for buildings:   Civil defence 3 0.75 10 0 9 8 7.5 0 6.75 6

19 Target new use for buildings:   Rest home 0 0 10 0 9 8 0 0 0 0

20 Target new use for buildings:   Parking 0 0 10 0 1 2 0 0 0 0

21 Target users:   First home buyers 0 0 10 0 2 1 0 0 0 0

22 Target users:   Commercial (Retailers, offices, cinema, hotel, cafés and restaurants) 3 0.75 9 0 10 8 6.75 0 7.5 6

23 Target users:   Cultural groups 3 0.75 8 0 9 10 6 0 6.75 7.5

24 Target users:   Educational institutions 3 0.75 8 0 9 10 6 0 6.75 7.5

25 Target users:   Religious groups 0 0 9 0 8 10 0 0 0 0

26 Target users:   Manufacturers 0 0 8 10 9 0 0 0 0 0

27 Target users:   Government 5 1.25 8 0 9 10 10 0 11.25 12.5

28 Target users:   Health sector 0 0 8 0 9 10 0 0 0 0

29 Target users:   Students 1 0.25 10 0 9 8 2.5 0 2.25 2

30 Target users:   Baby boomers (Senior citizens: 1940s – 1960s) 0 0 10 0 9 8 0 0 0 0

31 Target users:   Generation X (1960s – 1980s) 0 0 10 0 9 8 0 0 0 0

32 Target users:   Generation Y (early 1980s – early 2000s) 0 0 10 0 9 8 0 0 0 0

33 Functionality: Offers better opportunity for the introduction of both spatial and structural transformations 10 2.5 10 8 9 0 25 20 22.5 0

34 Functionality:  Is situated in an area with proximity to transport facilities that provides easy access for vehicular and pedestrian movement. 5 1.25 8 0 10 9 10 0 12.5 11.25

35 Functionality:  Has significant components or arrangements that can support functional alterations for future reuse. 10 2.5 10 9 8 0 25 22.5 20 0

36 Functionality:  The design of the historical building maximises natural lighting and indoor air quality without significant mechanical involvement. 0 0 8 0 9 10 0 0 0 0

37 Functionality:  The building displays a higher prospects for undergoing innovative construction finishes that would be consistent with current technological trends 0 0 10 8 9 0 0 0 0 0

38 Functionality:   Has an orientation that can be maximised to provide great opportunities for passive solar gains 0 0 10 9 8 0 0 0 0 0

Total Priority Score 100 25

334 93 300 212

215.75 100 196 91.5

Highest Possible 250

39 Increased property and land value including that of neighbouring buildings, gained from potential viable new use  25 5 9 0 8 10 45 0 40 50

40 Potential cost savings from reuse of construction materials 0 0 8 0 9 10 0 0 0 0

41 Potential shorter construction period due to already existing structural elements of main structure 0 0 9 10 1 0 0 0 0 0

42 Located in a site with good topography, plot size, and scenery, that would be attractive to potential tenants or buyers 25 5 8 10 9 0 40 50 45 0

43 Increased job creation from potential viable new building function 25 5 9 10 0 8 45 50 0 40

44 Potential financial gain through increased revenue from tourism 25 5 8 0 9 10 40 0 45 50

Total Priority Score 100 20

51 30 36 38

170 100 130 140

Highest Possible 200

45 The building has intrinsic heritage links that exhibits a positive public image over its lifecycle thereby maintaining a sense of place 25 7.5 8 0 9 10 60 0 67.5 75

46 The building has significant heritage fabric that can be preserved to promote the historical and cultural development of the area 25 7.5 8 0 9 10 60 0 67.5 75

47 The building has aesthetic features that would sustain the visual heritage appeal of the surrounding streetscape 25 7.5 8 0 9 10 60 0 67.5 75

48 The building has original inherent fabric that would sustain the architectural history and narration of towns existence 25 7.5 8 0 9 10 60 0 67.5 75

Total Priority Score 100 30

32 0 36 40

240 0 270 300

Highest Possible 300

49 The building has features that would help to sustain a shared cultural identity of place 25 5 9 0 8 10 45 0 40 50

50 The building is capable of promoting a feeling of belonging and attachment to place 25 5 8 0 9 10 40 0 45 50

51 The building has greater potential to trigger the public’s interest in refurbished historical buildings, through a culturally sustainable new use 25 5 9 10 8 10 45 50 40 50

52 The building is capable of serving as a practical social amenity to its neighbourhood 25 5 8 0 9 10 40 0 45 50

Total Priority Score 100 20

34 10 34 40

170 50 170 200

Highest Possible 200

53 Promote compliance with the current building code in assuring a safe, healthy, and resilient place for its users 5 0.25 10 9 8 0 2.5 2.25 2 0

54 Promote seismic resilience to minimise injury or death, property damage, and business interruption in the event of an earthquake 30 1.5 9 10 8 0 13.5 15 12 0

55 Promote compliance with preservation of significant building features with heritage values, according to the current provisions of the NZPT act. 25 1.25 8 0 9 10 10 0 11.25 12.5

56 Promote compliance with current legislation by providing a means of disability, fire protection and safety, and emergency escape systems. 5 0.25 10 8 9 0 2.5 2 2.25 0

57 Promote compliance with relevant environmental standards by offering enhanced living space for its users such as: comfort, indoor air quality, acoustics, etc. 5 0.25 10 9 8 0 2.5 2.25 2 0

58 Promote compliance with current urban masterplan, zoning and planning specifications 30 1.5 10 0 8 9 15 0 12 13.5

Total Priority Score 100 5 57 36 50 19

46 21.5 41.5 26

Highest Possible 50

841.75 271.5 807.5 757.5

Socio-Cultural 

Aspects (P4)

20

Regulatory Aspects 

(P5)

5



Building Usability 

(P1)

25

Economic 

Sustainability (P2)

20

Built Heritage 

Preservation (P3)

30

Performance Matrix  Unweighted Rating Weighted Rating
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Characteristics

Alternative 1 (A1)
(Grey Lynn Community Library)

Alternative 2 (A2)
(Sandringham Reserve Toilet)

Alternative 3 (A3)
(Toi Tii — Studio One)

Alternative 4 (A4)

(Leys Institute
Gymnasium)

Library &

Year of Build 1924 1930 1906 Library:1905

Gymnasium: 1906
Ownership Governments Government Government Government
Original/current use Library; lecture hall/ Public hall Public toilet/vacant Police station/Art station Library; social centre/Same
Good location Yes Yes Yes Yes
Number of storeys 1 1 2 2
Approx. floor area 480m? 25m? 800m? 1500m?
National/District heritage | -/B /B /B 1/8
category

Auckland Council Heritage
value criteria (Schedule 14.1)

Historical, technological,
Aesthetic

Historical, technological,
Aesthetic, Contextual

Historical, technological,
Aesthetic, Contextual

Historical, social, technological,
Aesthetic, Contextual

Bearing Walls

Painted, plastered brickwork

Painted, plastered masonry

Painted, plastered masonry

Painted, plastered brickwork

Fagade/Parapet/Veranda

Yes

Yes

Yes

Yes

Doors/Windows

Timber panelled/ Timber framed

Metal clad/ wooden louvred

Timber panelled/ Timber framed

Timber panelled/ Timber framed
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