
 

 

Appendix A. Supplementary data 1 
Table A.1 Architectural (physical) factors. 2 

Aspects Factors Definition References Num 

Archite
ctural 

(Physic
al) 

1. 
Functional 
Compatibili
ty & 
Adaptability 

Refers to the degree of match between building 
space and new functions, new functions and old 
functions, and its ability to accommodate various 
uses and needs to ensure the harmony of sustainable 
reuse of cultural heritage. 

1–43 (n=43) 

2. Materials The durability, maintainability and environmental 
impact of building materials, as well as traditional 
and modern materials and their compatibility. 

1,3,6,9,13,14,16–

19,21,26,28,33,35,37,38,41,

43–61 

(n=37) 

3. Building 
Structure 
and Layout 

The structural framework and spatial arrangement of 
historic architecture, influencing the feasibility and 
complexity of adaptive reuse modifications. 

1,2,5,6,9,14,17,19–22,27–

29,33,35,37–39,41,43,45–

47,50,52,56,58,59,62–66 

(n=34) 

4. Spatial 
Flexibility 

The ability of a building's spatial configuration to 
support modifications and evolving functional 
requirements with minimal structural changes 

42,27,26,31,67,9,11,16,19,1,

3,12,56,63,50,32,40,41,17,6,

22,66,37,35,23,64,47,4,14,5

3,38,5,28 

(n=33) 

5. 
Architectura
l 
Characterist
ics and 
Features 

The distinctive historical, cultural, and aesthetic 
attributes of a building, including its form, 
proportion, façade, ornamentation, and stylistic 
elements, which should be preserved during 
adaptive reuse. 

1,4–6,14,19,21–

23,27,28,30,31,33,36–

38,41,43,45,54,57,59,62,64,

66,68,69 

(n=28) 

6. Spatial 
Scale 

The dimensions and proportions of spaces within the 
historic building, including heights, sizes, open area, 
and circulation areas, affecting usability and 
adaptability. 

5,6,17,19,28,31,33,35,38,40,

41,47,53,56,57,60,63,64,66,

67,70 

(n=21) 

7.Physical 
Stability 
and Safety  

The structural soundness and safety compliance of 
the building, ensuring that material degradation, 
structural deficiencies, or other risks do not 
compromise adaptive reuse and safety of buildings. 

9,13,17,18,20,25,28,30,36,3

8,40–

42,46,48,49,52,57,66,69 

(n=20) 

8. Structural 
Integrity 

The overall stability and physical integrity of a 
building ensures that adaptive reuse interventions do 
not undermine load-bearing capacity or cause 
irreversible damage. 

1,2,17,19,22,25,28,29,31,35,

37,38,45,47,50,56,64,67,70 
(n=19) 

9. Building 
Condition 

The physical state of the existing buildings, 
including material degradation, structural 
deterioration, and environmental wear, determining 
the scope and extent of necessary interventions. 

1,8,10,14,17,19,29,33,34,37,

40,55,59,60,64,66,67,71 
(n=18) 

10.Facilities 
& 
Amenities  

The availability and integration of essential services 
(e.g., electrical, plumbing, heating, and ventilation) 
to support modern functional requirements while 
maintaining historic integrity. 

1,10,14,19,21,29,38,41,47,5

1,53,64,66,69 
(n=14) 

11. 
Ornamentati
on and 
Decoration 

Decorative elements such as carvings, murals, 
tilework, and other embellishments that contribute 
to the building’s historic and aesthetic value, 
requiring careful conservation during reuse. 

1,14,28,33,39–

41,57,59,63,64,66,70 
(n=13) 

12. Minimal 
and 
Appropriate 
Intervention 

The principle of applying the suitable changing level 
is necessary to achieve reuse objectives while 
preserving the building’s historical authenticity and 
significance. 

3,10–

13,15,22,30,35,37,55,65 
(n=12) 

13.Indoor 
Environmen
tal Quality 
(IEQ) 

The overall environmental quality of the interior, 
including natural lighting, ventilation, humidity 
control, and air quality, which affects user comfort 
and energy efficiency. 

3,5,19,26,28,35,37,38,47,53,

56,70 
(n=12) 

14. Spatial 
Efficiency 

The effective use of available space and efficiency, 
ensuring that it is functionally optimized while 

3,5,11,12,14,17,31,37,41,59,

66,67 
(n=12) 



 

 

& Usability maintaining heritage values and minimizing 
unnecessary modifications. 

15.Spatial 
Flow & 
Circulation 

The convenience and efficiency of movement within 
the building, including accessibility, wayfinding, 
and connectivity between spaces, influencing 
functional performance. 

5,19,27,28,38,39,47,50,56,6

6,72 
(n=11) 

16. Building 
Lifespan & 
Lifecycle 

The expected lifespan of the building and its 
components, including maintenance and usage 
cycles, material durability, and timing for future 
reuse scenarios. 

2,9,18,37,38,41,45,59,64 (n=9) 

17.Orientati
on and solar 
access  

The positioning of the building in relation to 
sunlight exposure, affecting natural lighting, thermal 
performance, and energy efficiency in adaptive 
reuse applications. 

3,5,19,27,35,37,38,47,56 (n=9) 

18. 
Reversibilit
y & 
Convertibili
ty 

The ability to undo or modify adaptive reuse 
interventions without permanently altering the 
historic fabric, ensuring long-term conservation 
flexibility. 

11,12,18,37,46,47,50,56 (n=8) 

 19. 
Dismantlabi
lity & 
Maintainabi
lity 

The extent to which building elements can be 
disassembled, replaced, or maintained without 
significant structural disruption, supporting long-
term sustainability. 

19,35,38,40,47,56,64 (n=7) 

 20. 
Legibility & 
Recognizabi
lity 

The clarity with which the building’s original 
function, historical layers, and architectural identity 
remain discernible after adaptive reuse 
interventions. 

4,11,12,20,41,65,70 (n=7) 

 21.Explicitn
ess of 
alterations  

The visibility and differentiation of new 
modifications from original features, adhering to 
building conservation principles that distinguish 
new additions from historic elements. 

11,12,22,33,36,37,69 (n=7) 

 22.Visual 
compatibilit
y  

The aesthetic coherence between adaptive reuse 
modifications and the building’s historic character, 
ensuring a harmonious balance between old and new 
elements 

5,16,28,36,37,46,53 (n=7) 

 23. Spatial 
Utilization 
and 
Vacancy 

The degree to which spaces within the building are 
actively used or left vacant, affecting the building’s 
functional viability and sustainability.  

1,2,5,14,39,64 (n=6) 

 24. Spatial 
Multifuncti
onality 

The ability of spaces within the existing building to 
serve multiple purposes, enhancing flexibility and 
prolonging usability across different functional 
demands. 

9,23,46,70 (n=4) 

 25.Human 
scale  

The proportion of architectural elements in relation 
to human dimensions, ensuring a comfortable, 
accessible, and user-friendly environment in 
adaptive reuse projects. 

5,19,27,41 (n=4) 

 26. Service 
Ducts and 
Corridors  

The infrastructure for mechanical, electrical, and 
plumbing (MEP) systems, including service routes 
and circulation pathways, ensuring compatibility 
with existing buildings. 

19,47,53,56 (n=4) 

 27.Building 
system  

The integration of structural, environmental, and 
mechanical systems to support both the historical 
integrity and functional performance of the adapted 
building 

14,38,43,44 (n=4) 

 28.Spatial 
Quality & 
Performanc
e 

The overall effectiveness of spatial configurations in 
terms of acoustics, lighting, thermal comfort, and 
user experience, affecting building adaptability and 
sustainability. 

24,38,64 (n=3) 



 

 

 29.Physical 
restrictions  

The inherent limitations posed by the building’s 
original design, including load-bearing constraints, 
material properties, and spatial configurations that 
may restrict adaptive reuse potential. 

43,49,55 (n=3) 
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Table A.2 Economic factors. 4 

Aspects Factors Definition References Num 

Econom
ic 

1. Costs  The overall financial expenditure is associated 
with the refurbishment of a historic building, 
encompassing initial acquisition, restoration, 
renovation, ongoing maintenance, and 
operational costs. 

2,3,6–10,15,17–20,23,27–

30,32–34,36–39,41,43,45,49–

52,54,55,64,65,68,73 

(n=37) 

2. Financial 
Support and 
Investment 

The availability of funding sources, including 
public subsidies, private investments, grants, and 
heritage conservation funds, which influence the 
feasibility of reuse projects. 

1,2,9,14,15,17,19,22,24,27,29,

33,35,38,44,49–52,54,57–

59,61,64,65,68,69,73–75 

(n=31) 

3. Economic 
Benefits  

The positive financial impacts generated by 
adaptive reuse, such as increased property values, 
business development, tax revenue, and overall 
economic stimulation within the local area. 

4,7,8,11,12,16,20,24–

27,30,33,35,36,38–

41,46,48,52,64,71,75–77 

(n=27) 

4. Local 
Economic 
Structure 

The composition and characteristics of the 
surrounding economy, including industry 
presence, income levels, and business activity, 
which affect the financial viability and 
sustainability of reuse initiatives. 

4,5,18,22,23,25,30,33,45,48,51

–53,60,62,65–67,69,72,78 
(n=21) 

5. Financial 
Returns 

The expected profitability or financial gain from 
the adaptive reuse project, measured through 
revenue generation, cost savings, and long-term 
economic resilience. 

2,6,11,12,16,21,23,26,28,33,34

,37,45,48,50,57,59,68,71,75,78 
 (n=21) 

6. Tourism  Tourism acts as a key driver of redevelopment by 
enhancing the cultural value of historic buildings, 
attracting visitors, and generating economic 
benefits through tourism spending and 
employment. 

3,4,16,23,26,28,32,33,35,37,39

,46,48,66,68,76–78 
(n=18) 

7. 
Employment  

The potential for job creation during and after the 
reuse process, including construction-related 
employment, long-term operational roles, and 
opportunities in related industries such as 
hospitality and retail. 

3,4,6–

8,23,24,33,35,37,38,46,48,52,6

6,69,74 

(n=17) 

8. Building 
value 

Building value, both pre- and post-reuse, is 
shaped by location, cultural significance, market 
dynamics, and the extent of functional upgrades. 

1,3,14,18,24,28,29,37,38,41,42

,50,64–67,77 
(n=17) 

9. Local 
Market 
Demand 

The level of demand for adapted historic 
buildings within the real estate and commercial 
sectors, influencing investment attractiveness and 
long-term economic sustainability. 

11,12,16,19,26,29,33,37,38,45,

64,66,69 
(n=13) 

10. Land and 
Real Estate 
Value  

The broader impact of property values within the 
surrounding area on adaptive reuse, including 
appreciation in land prices and real estate market 
dynamics. 

2,16,18,19,22,26,39,41,45,68,7

2,75,78 
(n=13) 

11. 
Incentives 

Economic incentives, including tax relief, 
subsidies, grants, and low-interest loans, are 
designed to stimulate both private and public 
investment in adaptive reuse projects. 

1,2,6,14,29,54,57–59,65 (n=10) 

12. 
Economic 
Feasibility 

The overall financial viability of an adaptive 
reuse project, assessed through cost-benefit 
analysis, return on investment (ROI), and long-
term economic sustainability. 

15,18,40,42,55,57,59,64,65,71 (n=10) 



 

 

13. Financial 
Self-
sustainabilit
y 

The ability of an adaptive reuse project remains 
financially viable over time, balancing initial 
investment with ongoing operational costs and 
revenue generation. 

11,12,75,48,46,37,55,74,30 (n=9) 

14. Market 
Potential and 
Opportunitie
s 

The capacity of the adapted building to generate 
revenue through commercial, residential, or 
mixed-use functions based on prevailing market 
trends and consumer preferences. 

1,14,27,33,34,38,45,59,69 (n=9) 

15. 
Commercial 
Risks and 
Uncertainty  

The financial uncertainties related to adaptive 
reuse, including market fluctuations, unforeseen 
restoration costs, and potential challenges in 
securing long-term occupancy or revenue 
streams. 

7,9,10,18,23,43,49,54 (n=8) 
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Table A.3 Social factors. 6 

Aspects Factors Definition References Num 

Social 1. Public 
Awareness & 
Perception 

The level of public knowledge, attitudes, and 
opinions regarding the value, significance, 
and benefits of adaptive reuse, which 
influence community engagement and project 
acceptance. 

1,9,11,12,14,16,23,25,26,

28,30,33,36,37,43,44,49,5

4,55,57,59,61,69,72,73,76

,77 

(n=27) 

2. Community 
Participation 

The engagement of local residents, 
stakeholders, and interest groups in the 
decision-making and planning process, 
ensuring that repurpose projects align with 
community needs and expectations, as well as 
community values. 

1,4,6,8,14,22,24,30,33,37,

38,48,55,57–

60,62,64,66,68,69,73–77 

(n=27) 

3. Multi-
Stakeholder 
Collaboration 

The collaboration of diverse stakeholders, 
such as government agencies, private 
investors, building professionals, and 
community groups, fostering an inclusive and 
balanced approach to adaptive reuse. 

4,11–13,15,33–

35,37,44,46,48,54,55,58,5

9,64,65,68,71,73,74,76 

(n=23) 

4. Sense of 
Place and 
Attachment 

The emotional and cultural connection people 
have with buildings, encompassing an 
emotion of belonging, attachment to place, 
pride in the community, and affiliation with 
the public identity. 

1–4,6,14,22,29,33,35,37–

39,42,44,45,48,53,55,56,6

5,75 

(n=22) 

5. Community 
Services and 
Welfare 

The role of social infrastructure, such as 
educational, healthcare, and recreational 
facilities in adaptive reuse, to serve broader 
community needs. 

3,10,23,24,37,40,48,50–

52,55,60,65,67,73,78 
(n=16) 

6. User and 
Client 
Requirements 

The specific demands and preferences of end 
users, tenants, and clients, which shape the 
functional adaptation and retrofit of historic 
buildings. 

2–4,8,13–

15,22,29,35,37,40,59,64,6

9 

(n=15) 

7. Social 
Inclusion and 
Cohesion 

Social inclusion and cohesion, supported by 
diverse groups and inclusiveness, help 
mitigate exclusion, poverty, and crime, 
fostering a supportive environment for the 
adaptive reuse. 

6,11,12,18,27,30,37,38,42

,48,65,68,74,75,78 
(n=15) 

8. Public 
Interest 

The extent to which adaptive reuse projects 
attract and sustain public attention, reflecting 
alignment with social values, cultural heritage 
preservation, and broader community 
priorities. 

3,24,27,29,35,37,38,55,57

,59,69,72,76 
(n=13) 

9. Community 
Support and 
Development 

The role of local advocacy and grassroots 
initiatives in facilitating adaptive reuse and 
strengthening social development. 

24,30,39,46,47,50,56,57,6

5,69,75 
(n=11) 



 

 

10. Quality of 
life  

Quality of life includes living comfort, and 
livability. These indicators will affect public 
demand for reuse projects and stakeholder 
support. 

4,16,22,26,37,48,68,71,75

,77 
(n=10) 

11. Social 
Interaction and 
Connections 

The role of repurposed buildings as social 
hubs can determine their success, with higher 
levels of social engagement leading to 
increased public use and economic viability. 

4,11,12,21,22,38,53,69,74 (n=9) 

12. Population 
Density and 
Demographics 

The composition and density of the local 
population affect the demand for adaptive 
reuse projects, determining the type and scale 
of interventions needed. 

7,19,27,45,47,50,60,66 (n=8) 

13. Satisfaction 
and Feedback 

Satisfaction, Feedback, experiences, 
evaluations of past adaptive reuse projects 
shape future decision-making, guiding best 
practices and influencing design and 
functional choices. 

17,37,39,47,56,58,75 (n=7) 

14. Social 
Networks 

Strong community networks and advocacy 
groups can enhance awareness, mobilize 
resources, and foster collaborative approaches 
to adaptive reuse projects. 

42,52,56,66,69,75 (n=6) 

15. Education 
Level 

Higher levels of education and expertise in 
heritage conservation and sustainability 
contribute to more informed decision-making 
and stronger public support for reuse of 
existing buildings. 

4,21,26,66,77 (n=5) 

16. 
Attractiveness  

The perceived appeal of a historic building, 
based on its architectural and cultural 
significance, influences investor interest, 
funding availability, and community 
engagement in reuse efforts. 

4,40,48,70 (n=4) 
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Table A.4 Cultural factors. 8 

Aspects Factors Definition References Num 

Cultura
l 

1.Historical 
and Cultural 
Value  

The significance of a building in representing 
historical events, traditions, or cultural practices 
influences its prioritization for preservation and 
adaptive reuse. Higher historical and cultural value 
often leads to stronger conservation efforts and 
funding support. 

1–5,8,10–12,15,16,19–

23,25,28–

30,32,33,35,37,38,41,44–

48,56–60,62–64,66,68–

72,76,78 

(n=47) 

2.Authenticity 
and Integrity  

The degree to which a historic building retains its 
original materials, craftsmanship, spatial and 
historical context, especially cultural aspects. 

1,11,12,14–

16,22,23,25,26,28–

30,33,36–

38,42,46,48,57,59,69,72 

(n=24) 

3.Cultural 
identity 

The degree to which a building reflects the cultural 
identity of a community, Shared emotional 
connection due to the underlying characteristics of 
the place/building 

2,3,11,12,28,30,33,37,41,4

5,46,48,50,52,62,65,69,72,

77 

(n=19) 

4.Aesthetics  The architectural beauty, artistic elements, and 
design harmony of a historic building impact public 
perception, investor interest, and its adaptability for 
new functions while maintaining cultural 
significance. 

3,5,19,21,25,27,35,37,38,4

1,45,47,53,56,57,59,62,72 
(n=18) 

5.Cultural 
Heritage 
Conservation  

The application of building conservation principles 
in reuse practices makes sure the historical and 
cultural essence of a building is maintained whilst 
integrating necessary modifications for contemporary 
use. 

9,16,26,28,30,36,50–

52,70,71,77 
(n=12) 



 

 

6.Collective 
and Building 
Memory  

A strong connection and shared memory between 
society, individuals, and architecture. Strong 
collective memory often leads to advocacy for 
preservation and reuse projects. 

6,16,23,27,33,37,41,45,69,

77 
(n=10) 

7.Cultural 
Vitality and 
Resources 

Cultural resources such as cultural institutions, 
artistic activities and the level of cultural activity in 
the surrounding area. 

4,30,41,46,48,50,68,70,74,

78 
(n=10) 

8.Originality 
and 
Uniqueness 

The distinctiveness of a building’s design, historical 
significance, or architectural style. Unique buildings 
attract greater cultural interest, tourism, and 
investment in adaptive reuse. 

15,16,19,25–

27,57,59,69,70 
(n=10) 

9.Innovation 
and Creativity  

The creativity in integrating contemporary needs 
with historic architectural elements while respecting 
cultural value, making existing buildings more 
relevant and accessible to modern society. 

4,11–13,28,37,48,74 (n=8) 

10.Heritage 
Interpretation 
and Narration  

The degree to which architectural culture is 
interpreted and narrated by individuals, institutions, 
or authorities. Well-executed heritage interpretation 
strengthens the building’s cultural, public awareness, 
and engagement. 

36,45,55,74 (n=4) 
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Table A.5 Environmental factors. 10 

Aspects Factors Definition References Num 

Environm
ental  

1.Ecology and 
Environmental 
Quality  

Environmental quality and ecology refer to 
the physical, chemical, and biological 
conditions of the surroundings that influence 
human well-being and building performance, 
including air quality, biodiversity, climate, 
pollution levels, etc.  

1,4,10,14,16,18,19,21,26–

30,33,35–38,46–

48,50,52,56,58–60,64–

68,71,72,74,77,78 

(n=37) 

2.Surrounding 
Context and 
Site Conditions 

The wider urban or rural context surrounding 
built heritage, including topography and 
adjacent land uses, site conditions, etc., 
influences the sustainability of adaptive reuse 
interventions. 

1,5,7,9,10,14,17–

19,21,22,25,28–33,35–

40,47,48,52,53,56,57,59,6

6,70–72,75 

(n=36) 

3.Accessibility  Accessibility encompasses the ease with 
which people can reach, enter, and use a 
building, considering aspects such as 
walkability, public transport, and universal 
design. Poor accessibility can limit a 
building’s functional adaptability. 

3,5,16–23,26–

28,32,33,35–

41,47,50,53,54,56,60,64,6

6,68–70,73,74 

(n=35) 

4.Location  The geographic positioning of a building in 
relation to urban centers, economic hubs, and 
environmental risk factors. Strategic locations 
enhance investment potential, whereas remote 
or climate-sensitive locations may require 
additional sustainability adaptations. 

1–

3,5,9,14,19,21,23,25,27–

29,33,34,37,38,45,54,57,5

9,60,64–66,70 

(n=26) 

5.Energy 
Consumption 
and Efficiency  

The energy performance of a building, 
including its insulation, heating, cooling, and 
lighting systems, determines its operational 
sustainability. Enhancing energy efficiency 
through adaptive reuse reduces long-term 
costs and environmental impact. 

1,14,18,19,23,28,30,33,37

,38,41,42,46–48,50–

53,56,64,68,71,72,74 

(n=25) 

6.Landscape  The landscape, including natural and 
designed surroundings, views, and the 
relationship between the historic structure and 
new additions, influences adaptive reuse 
outcomes. 

1,14,19,21,25,28,37,40,41

,46–

48,50,53,54,56,59,60,62,6

5–67,70,72 

(n=24) 

7.Environment The degree to which a reused building 4,5,16,19– (n=21) 



 

 

al 
Compatibility 
and Liveability 

harmonizes with its ecological and social 
environment. Ensuring environmental 
compatibility minimizes adverse impacts. 

21,26,32,33,36,37,39,40,5

0–52,55,64,67,69,70 

8.Transportatio
n 

The availability and efficiency of transport 
networks influence the accessibility and 
functional adaptability of a reused historic 
building. Proximity to sustainable 
transportation options supports long-term 
reuse in many aspects. 

5,10,18,19,21,29,34,35,38

,47,50,52,53,56,60,62,64,

66,67,70 

(n=20) 

9.Infrastructure  The existing infrastructure of the area or city 
where a building is located, including water 
supply, sewage systems, energy networks, and 
digital connectivity, plays a critical role in 
determining the feasibility of adaptive reuse.  

5,10,18,21,25,28,32,34,39

,41,50,53,55,64–66,70 
(n=17) 

10.Acoustic  Acoustic performance involves the control of 
noise levels within and around a building to 
enhance occupant comfort and functionality.  

5,19,38,47,49,50,53,56,66

,67,70,75 
(n=12) 

11.Green and 
Renewable 
Technologies 

Incorporating renewable energy (e.g., solar 
panels, geothermal, wind), resource-efficient 
systems (e.g., rainwater harvesting, greywater 
recycling), and eco-friendly materials support 
sustainable adaptive reuse and reduce 
environmental impact. 

17,28,37,41,42,51–53,65 (n=9) 

12.health and 
well-being 

The role of health and well-being in reuse 
practices, emphasizing the influence of 
interior environmental factors on occupant 
health and well-being. 

18,41,46,48 (n=4) 

13.Insulation 
and Shading 

The role of thermal insulation and shading 
systems in regulating indoor temperature and 
enhancing energy efficiency in reused historic 
buildings. Proper interventions balance 
energy savings with building conservation, 
reducing reliance on artificial heating and 
cooling. 

19,38,50,56 (n=4) 
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Table A.6 Policy and Regulatory factors. 12 

Aspects Factors Definition References Num 

Policy 
and 

Regulato
ry 

1.Urban 
Planning and 
Zoning 
Regulations  

Reuse projects of the buildings must conform to 
existing urban plans, zoning codes, and planning 
guidelines to ensure legal and spatial compatibility 

1–

3,9,14,15,19,22,27,29,33,

35,37,38,43,47,49–

51,54,56,58,59,71 

(n=24
) 

2.Governme
nt Policies 
and 
Regulatory 
Support  

Government policies encompass financial incentives, 
tax relief, and regulatory frameworks that encourage 
heritage conservation and reuse. Supportive policies 
can promote adaptive reuse by reducing financial and 
bureaucratic barriers. 

10,17,22,23,25,34,38,42,

44,51,54,55,57,58,61,64,

65,68,71,75,76 

(n=21
) 

3.Building 
Codes and 
Regulations  

Building codes establish standards for structural 
safety, fire protection, and indoor air 
quality, energy efficiency, and so on in construction 
and renovation. Stringent regulations may pose 
challenges for adaptive reuse. 

1–3,9,13–

15,27,29,32,37,43,49,50,

52,54,57,59 

(n=18
) 

4.Heritage 
Conservation 
Regulations 

Heritage conservation laws protect historical and 
architectural integrity through international and 
national provisions, while adaptive conservation 
policies permit modifications that balance 
preservation with functionality. 

1–

3,14,15,19,27,29,33,35,3

7,38,44,45,54,60,66 

(n=17
) 

5.Ownership 
and Property 

Legal ownership structures, including private, public, 
and joint ownership, affect decision-making 

9,10,15,19,27,32,38,42,4

7,50,56,64,65,67,71,77 
(n=16

) 



 

 

Rights authority, investment opportunities, and reuse 
potential. Unclear or disputed ownership can delay 
reuse projects. 

6.Health and 
Safety 
Regulations  

Legal requirements ensuring occupant safety, 
including fire protection, ventilation, and hazard 
mitigation. Compliance may require costly structural 
upgrades that impact adaptive reuse viability. 

2,3,5,9,17,19,35,38,43,45

,47,50,55,56,65 
(n=15

) 

7.Approval 
Processes 
and Building 
Standards 

The process for obtaining permits and meeting 
regulatory standards varies by jurisdiction and 
complexity. Lengthy and unclear approval procedures 
can deter adaptive reuse by increasing project 
uncertainty. 

17,38,44,45,47,49,51,54–

56,58,71 
(n=12

) 

8.Accessibili
ty for People 
with 
Disabilities   

Legal requirements for making historic buildings 
accessible to individuals with disabilities, including 
ramps, elevators, and modified entrances.  

3,5,16,19,26,27,35,38,47,

50,56 
(n=11

) 

9.Seismic 
regulatory  

Seismic regulations ensure structural resilience 
against earthquakes, particularly in regions prone to 
seismic activity. Compliance with these requirements 
can increase adaptive reuse costs and design 
complexity. 

2,3,43,45 (n=4) 

10.Land use 
plan and 
zoning 

Land use plans define permissible building functions 
and development intensity within designated areas. 
These plans impact adaptive reuse by either 
permitting or restricting changes in function. 

27,29,54,71 (n=4) 

11.Legislativ
e 
Effectiveness 
and 
Transparency 

Effective and transparent legal frameworks ensure 
clarity in policy enforcement and regulatory 
compliance. Clear and well-enforced policies 
enhance project feasibility and investor confidence. 

44,75,76 (n=3) 
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Table A.7 Technical and Implementation factors. 14 

Aspects Factors Definition References Num 

Technical 
and 

Implementat
ion 

1.Decision-
Making, 
Management 
and 
Maintenance  

The processes and strategies involved overseeing, 
planning, and maintaining the retrofit and 
refurbishment of existing buildings. Effective 
management ensures that reuse projects balance 
economic, environmental, and heritage 
conservation goals 

1,2,4,10–

12,14,15,17–

19,30,33,35–

37,41,43,44,49–

51,54,55,58–

62,65,68,72,76 

(n=33) 

2.Technology Technology encompasses tools, materials, and 
digital innovations that facilitate the adaptation of 
buildings. Advanced techniques, including 
Building Information Modeling (BIM) and 
energy-efficient retrofitting, can improve project 
feasibility. 

1,3,4,6,13,18,22,25,3

3,35,37,41,43–

46,49,52,53,58,59,62

,63,65,71,77 

(n=26) 

3.Expert 
Knowledge 
and Experts  

The involvement of architects, engineers, heritage 
specialists, and conservationists in adaptive reuse 
projects. A lack of expert knowledge may lead to 
inappropriate interventions, structural 
inefficiencies, or failure to conserve the historic 
significance of the building. 

9,15,17–

19,28,33,34,37,38,43

,44,49,54,55,58,61,7

2,73,76 

(n=20) 

4.Skills and 
Craftsmanshi
p  

This refers to the specialized craftsmanship and 
traditional skills required for the r 
reutilization of cultural heritage. A shortage of 
skilled labor can increase costs, extend project 
timelines, and compromise restoration quality. 

15,17–19,30,44,46–

48,50,55,58,61,63,74

,76 

(n=16) 

5.Project 
Evaluation, 

This involves assessing project feasibility, 
ensuring proper execution, and continuously 

11,12,15,17,18,25,28

,37,51–
(n=16) 



 

 

Implementati
on, and 
Monitoring 

monitoring the outcomes. Weak evaluation and 
oversight can result in design flaws, financial 
losses, or failure to meet sustainability and 
building conservation objectives. 

53,55,58,61,65,73 

6.Project 
Planning and 
Design  

This encompasses the strategic planning and 
design processes that guide adaptive reuse 
projects. Well-executed planning ensures 
functional integration of modern uses while 
preserving the authenticity. 

18,19,23,25,34,35,38

,46,51,52,59 
(n=11) 

7.Complexity 
and Technical 
Difficulties 

Buildings often present structural, material, and 
regulatory complexities that make adaptation 
challenging. 

9,17,19,34,43,44,49,

50,54,71 
(n=10) 

8.Constructio
n Duration 
and Timeline 

The time required for approvals, structural 
modifications, and craftsmanship affects project 
efficiency and viability. Prolonged construction 
timelines can lead to budget overruns, delays in 
occupancy, and reduced investor interest. 

3,7,17,37,44,49,59 (n=7) 

9.Accuracy of 
Information 
and Drawings 

Detailed documentation and Reliability of the 
data, including original blueprints and structural 
assessments, is essential for effective reuse 
planning. Inaccurate or missing information can 
result in design errors, structural risks, and 
unexpected costs during implementation. 

9,17,37,49,55,76 (n=6) 

10.Stakeholde
r Attitudes 
and Mindset 

The attitudes of property owners, investors, 
policymakers, and construction workers, which 
affect the efficiency and quality of the entire 
adaptive reuse project. 

44,61,71,76 (n=4) 

 15 
References 16 
1. Abdullah, M. S. M., Suratkon, A. & Mohamad, S. B. H. S. Criteria for Adaptive Reuse of Heritage 17 

Shop Houses Towards Sustainable Urban Development. Int. J. Sustain. Constr. Eng. Technol. 11, 18 
42–52 (2020). 19 

2. Aigwi, I. E. et al. A performance-based framework to prioritise underutilised historical buildings 20 
for adaptive reuse interventions in New Zealand. Sustain. CITIES Soc. 48, 101547 (2019). 21 

3. Aigwi, I. E., Ingham, J., Phipps, R. & Filippova, O. Identifying parameters for a performance-22 
based framework: Towards prioritising underutilised historical buildings for adaptive reuse in 23 
New Zealand. CITIES 102, 102756 (2020). 24 

4. Angrisano, M., Nocca, F. & Di Santolo, A. S. Multidimensional Evaluation Framework for 25 
Assessing Cultural Heritage Adaptive Reuse Projects: The Case of the Seminary in Sant’Agata 26 
de’ Goti (Italy). URBAN Sci. 8, 50 (2024). 27 

5. Bekar, I., Kutlu, I. & Ergun, R. Importance performance analysis for sustainability of reused 28 
historical building: Mardin Sabanci City Museum and art gallery. OPEN HOUSE Int.-Sustain. 29 
SMART Archit. URBAN Stud. 49, 550–573 (2024). 30 

6. Bianchi, A. & De Medici, S. A Sustainable Adaptive Reuse Management Model for Disused 31 
Railway Cultural Heritage to Boost Local and Regional Competitiveness. SUSTAINABILITY 15, 32 
5127 (2023). 33 

7. Bottero, M., Datola, G., Fazzari, D. & Ingaramo, R. Re-Thinking Detroit: A Multicriteria-Based 34 
Approach for Adaptive Reuse for the Corktown District. SUSTAINABILITY 14, 8343 (2022). 35 

8. Cucco, P., Maselli, G., Nestico, A. & Ribera, F. An evaluation model for adaptive reuse of cultural 36 
heritage in accordance with 2030 SDGs and European Quality Principles. J. Cult. Herit. 59, 37 
202–216 (2023). 38 

9. De Silva, G. D. R., Perera, B. A. K. S. & Rodrigo, M. N. N. Adaptive reuse of buildings: the case 39 



 

 

of Sri Lanka. J. Financ. Manag. Prop. Constr. 24, 79–96 (2019). 40 
10. Della Spina, L., Carbonara, S., Stefano, D. & Viglianisi, A. Circular Evaluation for Ranking 41 

Adaptive Reuse Strategies for Abandoned Industrial Heritage in Vulnerable Contexts. 42 
BUILDINGS 13, 458 (2023). 43 

11. Djebbour, I. & Biara, R. W. Sustainability comparative assessment of adaptive reuse of heritage 44 
buildings as museums: A case of tlemcen. Environ. Res. Eng. Manag. 75, 7–20 (2019). 45 

12. Djebbour, I. & Biara, R. W. THE CHALLENGE OF ADAPTIVE REUSE TOWARDS THE 46 
SUSTAINABILITY OF HERITAGE BUILDINGS. Int. J. Conserv. Sci. 11, 519–530 (2020). 47 

13. Dyson, K., Matthews, J. & Love, P. E. D. Critical success factors of adapting heritage buildings: 48 
an exploratory study. BUILT Environ. Proj. ASSET Manag. 6, 44–57 (2016). 49 

14. Ebas, N. A., Suratkon, A., Abdullah, M. S. M., Jamil, S. A. M. & Suwandari, Y. D. Evaluating 50 
Adaptive Reuse Criteria for Malaysia’s Pre-war Shophouses: A Correlation Analysis. Int. J. 51 
Sustain. Constr. Eng. Technol. 15, 209–221 (2024). 52 

15. Elsorady, D. A. Adaptive Reuse Decision Making of a Heritage Building Antoniadis Palace, 53 
Egypt. Int. J. Archit. Herit. 14, 658–677 (2020). 54 

16. Gunce, K. & Misirlisoy, D. Assessment of Adaptive Reuse Practices through User Experiences: 55 
Traditional Houses in the Walled City of Nicosia. SUSTAINABILITY 11, 540 (2019). 56 

17. Hamida, M. B., Hassanain, M. A. & Al-Hammad, A.-M. Review and assessment of factors 57 
affecting adaptive reuse of commercial projects in Saudi Arabia. Int. J. Build. Pathol. Adapt. 40, 58 
1–19 (2022). 59 

18. Hamzah, N. et al. An environmental study on development of refurbishment assessment themes 60 
for heritage non-domestic buildings in Malaysia. Ekoloji 28, 3–15 (2019). 61 

19. Hanfi, M. H., Umar, M. U., Nah, M. N. M. & Fauzi, S. N. F. M. Managerial and technical 62 
perceptions in decision making process of adaptive reuse: Malaysian heritage building. Int. J. 63 
Innov. Technol. Explor. Eng. 8, 292–298 (2019). 64 

20. Haroun, H.-A. A. F., Bakr, A. F. & Hasan, A. E.-S. Multi-criteria decision making for adaptive 65 
reuse of heritage buildings: Aziza Fahmy Palace, Alexandria, Egypt. Alex. Eng. J. 58, 467–478 66 
(2019). 67 

21. Hong, Y. & Chen, F. Evaluating the adaptive reuse potential of buildings in conservation areas. 68 
FACILITIES 35, 202–219 (2017). 69 

22. Jasim, S. A. & Ismaeel, E. H. The Most Appropriate Reuse of Historic Buildings. Int. J. Sustain. 70 
Dev. Plan. 18, 1865–1875 (2023). 71 

23. Karakok, M. E. C. & Besir, S. E. Usage Strategies to Increase the Socioeconomic Sustainability 72 
of Monumental Structures: The Example of the Haci Ali Aga Bath. SUSTAINABILITY 15, 7587 73 
(2023). 74 

24. Maselli, G., Cucco, P., Nestico, A. & Ribera, F. Historical heritage-MultiCriteria Decision 75 
Method (H-MCDM) to prioritize intervention strategies for the adaptive reuse of valuable 76 
architectural assets. METHODSX 12, 102487 (2024). 77 

25. Meng, F., Zhi, Y. & Pang, Y. Assessment of the Adaptive Reuse Potentiality of Industrial Heritage 78 
Based on Improved Entropy TOPSIS Method from the Perspective of Urban Regeneration. 79 
SUSTAINABILITY 15, 7735 (2023). 80 

26. Misirlisoy, D. & Gunce, K. A critical look to the adaptive reuse of traditional urban houses in the 81 
Walled City of Nicosia. J. Archit. Conserv. 22, 149–166 (2016). 82 

27. Misirlisoy, D. & Gunce, K. Adaptive reuse strategies for heritage buildings: A holistic approach. 83 
Sustain. CITIES Soc. 26, 91–98 (2016). 84 

28. Mohamed, B. & Marzouk, M. Post-adaptive reuse evaluation of heritage buildings using multi-85 



 

 

criteria decision-making techniques. J. Build. Eng. 99, 111485 (2024). 86 
29. Mohamed, N. & Alauddin, K. Decision making criteria for adaptive reuse strategy in UNESCO 87 

world heritage city. J. Facil. Manag. 21, 169–181 (2023). 88 
30. Nasr, E. H. M. & Khalil, M. A. M. Assessing the adaptive reuse of heritage houses in Sultanate 89 

of Oman. J. Cult. Herit. Manag. Sustain. Dev. 14, 963–980 (2024). 90 
31. Petkovic-Grozdanovica, N., Stoiljkovic, B., Kekovic, A. & Murgul, V. The possibilities for 91 

conversion and adaptive reuse of industrial facilities into residential dwellings. 15TH Int. Sci. 92 
Conf. Undergr. Urban. PREREQUISITE Sustain. Dev. 165, 1836–1844 (2016). 93 

32. Ragheb, G. A. Multi-criteria decision making of sustainable adaptive reuse of heritage buildings 94 
based on the A’WOT analysis: A case study of cordahi complex, Alexandria, Egypt. Int. J. 95 
Sustain. Dev. Plan. 16, 485–495 (2021). 96 

33. Ragheb, G. A. & Naguib, I. M. Empowering criteria for effective adaptive reuse of heritage 97 
buildings in Egypt. Int. J. Sustain. Dev. Plan. 16, 1061–1070 (2021). 98 

34. Ren, L., Shih, L. & McKercher, B. Revitalization of industrial buildings into hotels: Anatomy of 99 
a policy failure. Int. J. Hosp. Manag. 42, 32–38 (2014). 100 

35. Sharifi, A. A. & Farahinia, A. H. A theoretical framework for developing the MAU model to 101 
determine the most appropriate use for historic buildings. Eng. Constr. Archit. Manag. 30, 238–102 
258 (2023). 103 

36. Shehata, W. T. A., Moustafa, Y., Sherif, L. & Botros, A. Towards the comprehensive and 104 
systematic assessment of the adaptive reuse of Islamic architectural heritage in Cairo A 105 
conceptual framework. J. Cult. Herit. Manag. Sustain. Dev. 5, 14–29 (2015). 106 

37. Vafaie, F., Remoy, H. & Gruis, V. Adaptive reuse of heritage buildings; a systematic literature 107 
review of success factors. HABITAT Int. 142, 102926 (2023). 108 

38. van Laar, B., Greco, A., Remoy, H. & Gruis, V. What matters when? - An integrative literature 109 
review on decision criteria in different stages of the adaptive reuse process. Dev. BUILT Environ. 110 
18, 100439 (2024). 111 

39. Vilcea, C., Popescu, L. & Nita, A. Urban revitalisation within the historical quarter: A 112 
comprehensive analysis of a medium sized city in Romania. Morav. Geogr. Rep. 32, 37–50 113 
(2024). 114 

40. Vizzarri, C., Sangiorgio, V., Fatiguso, F. & Calderazzi, A. A holistic approach for the adaptive 115 
reuse project selection: The case of the former Enel power station in Bari. LAND USE POLICY 116 
111, 105709 (2021). 117 

41. Wang, G. & Liu, S. Adaptability evaluation of historic buildings as an approach to propose 118 
adaptive reuse strategies based on complex adaptive system theory. J. Cult. Herit. 52, 134–145 119 
(2021). 120 

42. Yung, E. H., Langston, C. & Chan, E. H. Adaptive reuse of traditional Chinese shophouses in 121 
government-led urban renewal projects in Hong Kong. Cities 39, 87–98 (2014). 122 

43. Zeadat, Z. F. Adaptive reuse challenges of Jordan’s heritage buildings: a critical review. Int. J. 123 
URBAN Sustain. Dev. 16, 95–107 (2024). 124 

44. Adegoriola, M. I., Lai, J. H. K., Yung, E. H. K. & Chan, E. H. W. Development of a significant 125 
index model for assessing heritage building maintenance management challenges. Eng. Constr. 126 
Archit. Manag. 31, 3398–3428 (2024). 127 

45. Aigwi, I. E., Egbelakin, T. & Ingham, J. Efficacy of adaptive reuse for the redevelopment of 128 
underutilised historical buildings: Towards the regeneration of New Zealand’s provincial town 129 
centres. Int. J. Build. Pathol. Adapt. 36, 385–407 (2018). 130 

46. Arfa, F. H., Lubelli, B., Zijlstra, H. & Quist, W. Criteria of ‘Effectiveness’ and Related Aspects 131 



 

 

in Adaptive Reuse Projects of Heritage Buildings. SUSTAINABILITY 14, 1251 (2022). 132 
47. Bayraktaroglu, B. & Erkartal, P. O. Adaptive Reuse Potential of Cultural Heritage: The Case of 133 

Istanbul Drapers’ Bazaar. Archit. Civ. Eng. Environ. 16, 1–20 (2023). 134 
48. Bosone, M., De Toro, P., Fusco Girard, L., Gravagnuolo, A. & Iodice, S. Indicators for Ex-Post 135 

Evaluation of Cultural Heritage Adaptive Reuse Impacts in the Perspective of the Circular 136 
Economy. SUSTAINABILITY 13, 4759 (2021). 137 

49. Conejos, S., Langston, C., Chan, E. H. W. & Chew, M. Y. L. Governance of heritage buildings: 138 
Australian regulatory barriers to adaptive reuse. Build. Res. Inf. 44, 507–519 (2016). 139 

50. Farjami, E. & Turker, O. O. The Extraction of Prerequisite Criteria for Environmentally Certified 140 
Adaptive Reuse of Heritage Buildings. SUSTAINABILITY 13, 3536 (2021). 141 

51. Guo, P., Li, Q., Guo, H. & Li, H. Quantifying the core driving force for the sustainable 142 
redevelopment of industrial heritage: implications for urban renewal. Environ. Sci. Pollut. Res. 143 
28, 48097–48111 (2021). 144 

52. Liu, Y., Li, H., Li, W., Li, Q. & Hu, X. Value assessment for the restoration of industrial relics 145 
based on analytic hierarchy process: a case study of Shaanxi Steel Factory in Xi’an, China. 146 
Environ. Sci. Pollut. Res. 28, 69129–69148 (2021). 147 

53. Madani, S. S., Kamelnia, H. & Ghalehnovi, A. Assessing user’s satisfaction in innovation centers 148 
with industrial heritage renovation. Int. J. Hum. Cap. Urban Manag. 9, 279–298 (2024). 149 

54. Mehr, S. Y. & Wilkinson, S. A MODEL FOR ASSESSING ADAPTABILITY IN HERITAGE 150 
BUILDINGS. Int. J. Conserv. Sci. 12, 87–104 (2021). 151 

55. Pintossi, N., Kaya, D. I., van Wesemael, P. & Roders, A. P. Challenges of cultural heritage 152 
adaptive reuse: A stakeholders-based comparative study in three European cities. HABITAT Int. 153 
136, 102807 (2023). 154 

56. Sharifi, A. A. & Farahinia, A. H. Evaluation of the future adaptive reuse of Mashrooteh house 155 
using the adaptSTAR model. Int. J. Build. Pathol. Adapt. 38, 771–784 (2020). 156 

57. Shehada, Z. M. M., Bin Ahmad, Y., Yaacob, N. M. & Keumala, N. I. M. DEVELOPING 157 
METHODOLOGY FOR ADAPTIVE RE-USE: CASE STUDY OF HERITAGE BUILDINGS 158 
IN PALESTINE. ARCHNET-IJAR Int. J. Archit. Res. 9, 216–229 (2015). 159 

58. Thuc, L. D., Nguyen, M. V., Ha Duy, K. & Van, D. N. Prioritizing barriers to the conservation of 160 
cultural heritage buildings in adaptation to urbanization and climate change. J. Clean. Prod. 473, 161 
143529 (2024). 162 

59. Vehbi, B. O., Gunce, K. & Iranmanesh, A. Multi-Criteria Assessment for Defining Compatible 163 
New Use: Old Administrative Hospital, Kyrenia, Cyprus. SUSTAINABILITY 13, 1922 (2021). 164 

60. Yatsenko, V., Osychenko, H., Tyshkevych, O. & Toporkov, V. ADAPTIVE REUSE OF 165 
HISTORIC RURAL SCHOOL BUILDINGS IN UKRAINE IN THE POLTAVA REGION. Int. 166 
J. Conserv. Sci. 15, 73–88 (2024). 167 

61. Zolkafli, U. K., Zakaria, N., Mazlan, A. M. & Ali, A. S. Maintenance work for heritage buildings 168 
in Malaysia: owners’ perspectives. Int. J. Build. Pathol. Adapt. 37, 186–195 (2019). 169 

62. Andrade, M. J., Jimenez-Morales, E., Rodriguez-Ramos, R. & Martinez-Ramirez, P. Reuse of 170 
port industrial heritage in tourist cities: Shipyards as case studies. Front. Archit. Res. 13, 164–171 
183 (2024). 172 

63. Claver, J., Garcia-Dominguez, A. & Sebastian, M. A. Multicriteria Decision Tool for Sustainable 173 
Reuse of Industrial Heritage into Its Urban and Social Environment. Case Studies. 174 
SUSTAINABILITY 12, 7430 (2020). 175 

64. Nedeljkovic, D., Jurenic, T. & Djokic, L. Comparative analysis of multi-criteria models for 176 
decision-making in the process of building adaptation. Heliyon 9, e16620 (2023). 177 



 

 

65. Porkar, M. J., Khakzand, M. & Mardanlou, N. Achievement to adaptive reuse strategies of 178 
industrial heritage: learning from Iranian cases. Int. J. Build. Pathol. Adapt. (2023) 179 
doi:10.1108/IJBPA-09-2021-0117. 180 

66. Selim, M., Abulnour, A. & Eldeeb, S. The revitalization of endangered heritage buildings: A 181 
decision-making framework for investment and determining the highest and best use in Egypt. 182 
F1000Research 12, (2023). 183 

67. Bottero, M., D’Alpaos, C. & Oppio, A. Ranking of Adaptive Reuse Strategies for Abandoned 184 
Industrial Heritage in Vulnerable Contexts: A Multiple Criteria Decision Aiding Approach. 185 
SUSTAINABILITY 11, 785 (2019). 186 

68. Ikiz Kaya, D., Pintossi, N. & Dane, G. An Empirical Analysis of Driving Factors and Policy 187 
Enablers of Heritage Adaptive Reuse within the Circular Economy Framework. 188 
SUSTAINABILITY 13, 2479 (2021). 189 

69. Yoon, J. & Lee, J. Adaptive Reuse of Apartments as Heritage Assets in the Seoul Station Urban 190 
Regeneration Area. SUSTAINABILITY 11, 3124 (2019). 191 

70. Han, C., Song, Y. & Zhao, Y. An Evaluation Study on Tourists’ Environmental Satisfaction after 192 
Re-Use of Industrial Heritage Buildings. SUSTAINABILITY 16, 3032 (2024). 193 

71. Vardopoulos, I. et al. An Integrated SWOT-PESTLE-AHP Model Assessing Sustainability in 194 
Adaptive Reuse Projects. Appl. Sci.-BASEL 11, 7134 (2021). 195 

72. Chen, C.-S., Chiu, Y.-H. & Tsai, L. Evaluating the adaptive reuse of historic buildings through 196 
multicriteria decision-making. HABITAT Int. 81, 12–23 (2018). 197 

73. Torrieri, F., Fumo, M., Sarnataro, M. & Ausiello, G. An Integrated Decision Support System for 198 
the Sustainable Reuse of the Former Monastery of ‘Ritiro del Carmine’ in Campania Region. 199 
SUSTAINABILITY 11, 5244 (2019). 200 

74. Gravagnuolo, A. et al. Participatory evaluation of cultural heritage adaptive reuse interventions 201 
in the circular economy perspective: A case study of historic buildings in Salerno (Italy). J. 202 
URBAN Manag. 13, 107–139 (2024). 203 

75. Yung, E. H. K., Chan, E. H. W. & Xu, Y. Community-Initiated Adaptive Reuse of Historic 204 
Buildings and Sustainable Development in the Inner City of Shanghai. J. URBAN Plan. Dev. 205 
140, 05014003 (2014). 206 

76. Pintossi, N., Kaya, D. I. & Roders, A. P. Identifying Challenges and Solutions in Cultural Heritage 207 
Adaptive Reuse through the Historic Urban Landscape Approach in Amsterdam. 208 
SUSTAINABILITY 13, 5547 (2021). 209 

77. Vardopoulos, I. Critical sustainable development factors in the adaptive reuse of urban industrial 210 
buildings. A fuzzy DEMATEL approach. Sustain. CITIES Soc. 50, 101684 (2019). 211 

78. De Medici, S., De Toro, P. & Nocca, F. Cultural Heritage and Sustainable Development: Impact 212 
Assessment of Two Adaptive Reuse Projects in Siracusa, Sicily. SUSTAINABILITY 12, 311 213 
(2020). 214 

 215 


	Appendix A. Supplementary data
	References

