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OVERVIEW
Adaptive Reuse

Adaptive Reuse and Sustainability-driven Developments

Successful (?) Recoveries within the Build Environment

Empirical Research: Model establishing the most Important Criteria

Findings and Reflection on Current Situation 
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ADAPTIVE REUSE

• “to re-use a building or structure for the purpose of giving it new life through a new function” (ODASA, 2014)

• “adaptive reuse is described as developing the potential of additional use and wear for functionally obsolete 

buildings – it is essentially the recycling of a building” (Ijla & Broström,2015)

• Not just restoration and renovation

• Not necessarily implying a change of use but generally as works including “rehabilitation, renovation or 

restoration” (Bullen,2007)

• from Latin ‘ad’+‘aptar’ which means to+fit

…TO FIT WHAT? 
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ADAPTIVE REUSE

‘ad’+‘aptar’ which means to+fit

Purpose: extension of useful life
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ADAPTIVE REUSE AND SUSTAINABILITY-DRIVEN DEVELOPMENTS

ADAPTIVE 

REUSE

Socio-economic, 

ecological and 

cultural matters

FUTURITY

SUSTAINABILITY

EFFECTS ON

LIFE CYCLE

-decrease in carbon

emissions and pollution 

-minimization of demolition

waste

-reuse of contained energy

Positive Effects on 

Affected Communities
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ADAPTIVE 

REUSE

Socio-economic, 

ecological and 

cultural matters

RECYCLING

AUTHENTICITY

INVESTMENT

1

1-2

2

1-4

-impacts on the 

environment minimized

-better management of 

materials, resources, grey 

energy

-landmarks are safekept

-links to the past

-viable funding models

-economic growth

ADAPTIVE REUSE AND SUSTAINABILITY-DRIVEN DEVELOPMENTS
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Socio-economic, 

ecological and 

cultural matters

SUSTAINABILITY

CONSIDERATIONS

Multi-dimensional Character

Not a fixed definition

A Process

Not a Score to Achieve

Not a Balance Sheet

Change in Mentality and Habits

1

1-3

2

1: Worster, 1993, 2: Djalali & Vollard, 2008, 3: Pyla, 2008, 4: Cooper, 1999, 5: Kohler, 1999, 6: Ding, 2008, 

7: Rypkema, 2005, 8: Merlino &Steinbrueck, 2008

4-8

FINDINGS AND REFLECTION ON CURRENT SITUATION 
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A D A P T I V E  R E U S E ?

A method of extending the useful life of buildings by a combination of improvement 

and conversion

Success?? 

On which grounds?

-quality

-general public perception

-popularity

SUCCESSFUL (?) RECOVERIES WITHIN THE BUILD ENVIRONMENT
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SUCCESSFUL (?) RECOVERIES WITHIN THE BUILD ENVIRONMENT

© a l l a b o u t l i m a s s o l
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A D A P T I V E  R E U S E ?

Success?? 

SUCCESSFUL (?) RECOVERIES WITHIN THE BUILD ENVIRONMENT

© k a t h i m e r i n i
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A D A P T I V E  R E U S E ?

Success     

M e a s u r i n g  S u c c e s s /  D e g r e e  o f  S u c c e s s :

E x p r e s s i n g  t h e  i n t a n g i b l e  q u a n t i t y  i n  t a n g i b l e  t e r m s

-A formula was created using a measurable quantity (time/ active years), to
investigate the extent to which the adaptation benefited the unit itself, by
continuing its life

-In cases where the strategy implemented led to more active years, then the
reuse was considered more successful.

SUCCESSFUL (?) RECOVERIES WITHIN THE BUILD ENVIRONMENT
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SUCCESSFUL (?) RECOVERIES WITHIN THE BUILD ENVIRONMENT
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EMPIRICAL RESEARCH: ESTABLISHING THE MOST IMPORTANT CRITERIA

M U L T I P L E  L I N E A R  R E G R E S S I O N  A N A LY S I S

• OBJECTIVE: Correlation between the selected variables with the Degree of Success 

of Adaptive Reuse (DoSAR)

/ to establish the criteria that mostly affect a successful adaptive reuse

• Assessment of a large number of built examples 

→better and more precise results within the framework of this research

• The data collected is cross-sectional; the data concerns different built examples 

through a given timeframe

• A Multi-attribute framework embraces the uniqueness of the case studies
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EMPIRICAL RESEARCH: ESTABLISHING THE MOST IMPORTANT CRITERIA

General Form:

– ‘y’: the dependent variable 

– ‘x’ s: the independent variables

– ‘k’: the number of the regressors/independent variables

– ‘i’: the number of observations

– ′𝛽𝑘′: the relationship between ‘y’ and ‘x’. Estimated from the data 

collected

– ′𝑢𝑖′: Error of the model. Omitted variables

- The data collected for this project is cross- sectional; the data comes from 

observations on different built examples.
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EMPIRICAL RESEARCH: ESTABLISHING THE MOST IMPORTANT CRITERIA
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EMPIRICAL RESEARCH: ESTABLISHING THE MOST IMPORTANT CRITERIA

o Construction Era

o Primary Construction 
Material

o Contemporary Extension

o Annual GDP

DATA COLLECTION

SITE VISITS
(OBSERVATIONS OR PERSONAL 
ENCOUNTERS)

ARCHIVES 
(ARCHITECTS’ OR PUBLIC)

RESEARCH
(PRINTED OR ONLINE SOURCES)

DATABASES 
(LOCAL OR GLOBAL)

SOURCE CRITERIA

o Construction Era
o Covered Area
o Location 
o Primary Construction 

Material
o Contemporary Extension
o Annual GDP
o Real Cost of works
o Price Index of the 

construction materials
o Usual Users
o Viability Index
o Type of Use
o Change in Use
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EMPIRICAL RESEARCH: ESTABLISHING THE MOST IMPORTANT CRITERIA

Need for an index establishing the degree of how successful a rehabilitation is:

y =
second use in years

total operating years

The ratio (‘y’) expressing the relationship between the active years of two different phases of a 

building

x  year the conversion was realised

T H E  D E P E N D E N T  V A R I A B L E
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Need for an index establishing the degree of how successful a rehabilitation is:

y =
second use in years

total operating years

The ratio (‘y’) expressing the relationship between the active years of two different phases of a 

building
Penalization term

T H E  D E P E N D E N T  V A R I A B L E

x  year the conversion was realised

EMPIRICAL RESEARCH: ESTABLISHING THE MOST IMPORTANT CRITERIA
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T H E  I N D E P E N D E N T  V A R I A B L E S

Need for an index establishing the degree of how successful a rehabilitation is:

atio (‘y’) expressing the relationship between the active years of two different phases of a building
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T H E  I N D E P E N D E N T  V A R I A B L E S

1. Construction Era
2. Covered Area
3. Location 
4. Age 
5. Primary Construction 

Material
6. Contemporary Extension
7. Annual GDP
8. Real Cost of works
9. Price Index of the 

construction materials
10. Usual Users
11. Type of Use
12. Change in Use

DATA/ CRITERIA

1. Actions towards the 
environment

2. Management
3. Actions toward History & 

Culture
4. Actions towards the society 

& Well being

Hard Data Soft Data

EMPIRICAL RESEARCH: ESTABLISHING THE MOST IMPORTANT CRITERIA
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EMPIRICAL RESEARCH: ESTABLISHING THE MOST IMPORTANT CRITERIA

Variable Name Storage Type Variable Label

DoSAR Real Number DoSAR

ConEra Dummy Construction Era

NuU
Integer 
Number

Number of Usual Users

Lc Dummy Location

GdpG Real Number GDP Growth Rate

CostM2 Real Number Real Cost per M2

PiCm Real Number Price Index of Construction Materials

Pcm Dummy Primary Construction Material

Tu Dummy Type of Introduced Use

VScr Real Number Viability Score Index

Ext Dummy Extension

Cu Dummy Change in Use
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EMPIRICAL RESEARCH: ESTABLISHING THE MOST IMPORTANT CRITERIA

R e g r e s s i o n  R u n  i n  S t a t a ®

. 

                                                                              
       _cons     432.2695   36.96164    11.70   0.000     358.6845    505.8545
          Cu    -2.281992   11.45696    -0.20   0.843    -25.09104    20.52706
         Ext     3.652148   9.172563     0.40   0.692    -14.60902    21.91332
          Tu     8.270907   13.02225     0.64   0.527    -17.65441    34.19622
         Pcm     4.796423    10.7328     0.45   0.656    -16.57093    26.16378
        PiCm    -3.661664   .3578562   -10.23   0.000    -4.374101   -2.949227
      CostM2     .0001533   .0038152     0.04   0.968    -.0074422    .0077489
        GdpG    -1.281143   1.599211    -0.80   0.426    -4.464929    1.902642
          Lc     4.071922   10.20092     0.40   0.691    -16.23655    24.38039
         NuU     .1098747   .1006563     1.09   0.278    -.0905166    .3102659
      ConEra     44.33082   10.87464     4.08   0.000     22.68107    65.98057
                                                                              
 ViableReuse        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    457309.568    88  5196.69963           Root MSE      =  40.093
                                                       Adj R-squared =  0.6907
    Residual    125383.129    78  1607.47601           R-squared     =  0.7258
       Model    331926.439    10  33192.6439           Prob > F      =  0.0000
                                                       F( 10,    78) =   20.65
      Source         SS       df       MS              Number of obs =      89

. reg   ViableReuse ConEra  NuU Lc GdpG CostM2 PiCm Pcm Tu Ext Cu

                                                                              
       _cons     868.6702   68.29962    12.72   0.000     732.5803     1004.76
          Cu     7.272445   16.95151     0.43   0.669    -26.50418    41.04907
         Ext     -13.0999   14.15247    -0.93   0.358    -41.29931    15.09952
       SscSc     98.69078   71.55984     1.38   0.172    -43.89532    241.2769
   HstCultSc    -34.11498   56.64878    -0.60   0.549    -146.9901    78.76018
       MngSc    -71.75542   43.87186    -1.64   0.106     -159.172    15.66118
       EnvSc    -57.99411   75.79234    -0.77   0.447    -209.0136    93.02543
          Tu    -3.747545   20.26236    -0.18   0.854    -44.12118    36.62609
         Pcm     6.778968   15.74657     0.43   0.668    -24.59676     38.1547
        PiCm    -6.838829   .5361565   -12.76   0.000    -7.907144   -5.770514
      CostM2    -.0048839   .0056826    -0.86   0.393    -.0162068     .006439
        GdpG     2.962747   2.372339     1.25   0.216    -1.764241    7.689735
          Lc     2.532189   16.52675     0.15   0.879    -30.39807    35.46245
         NuU     .0073272   .1603035     0.05   0.964    -.3120844    .3267388
      ConEra     38.31545   19.35388     1.98   0.051    -.2479936     76.8789
                                                                              
       DoSAR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    1713578.07    88  19472.4781           Root MSE      =  58.169
                                                       Adj R-squared =  0.8262
    Residual    250393.082    74   3383.6903           R-squared     =  0.8539
       Model    1463184.99    14  104513.213           Prob > F      =  0.0000
                                                       F( 14,    74) =   30.89
      Source         SS       df       MS              Number of obs =      89

. reg  DoSAR ConEra NuU Lc GdpG CostM2 PiCm Pcm Tu EnvSc MngSc HstCultSc SscSc  Ext Cu

                                                                              
       _cons     863.5094   69.55531    12.41   0.000     725.0071    1002.012
          Cu     6.895591   16.84083     0.41   0.683    -26.63878    40.42996
         Ext    -10.10934   13.79437    -0.73   0.466    -37.57744    17.35875
        VScr    -118.1395   92.64651    -1.28   0.206    -302.6223     66.3433
          Tu     11.16138   19.06204     0.59   0.560      -26.796    49.11875
         Pcm     3.507657    15.7497     0.22   0.824      -27.854    34.86931
        PiCm     -6.82166   .5334761   -12.79   0.000    -7.883947   -5.759374
      CostM2    -.0064307   .0056194    -1.14   0.256    -.0176203     .004759
        GdpG     2.740354   2.362138     1.16   0.250    -1.963264    7.443971
          Lc     14.32749   14.97082     0.96   0.342    -15.48322    44.13821
         NuU     .0761036   .1573901     0.48   0.630    -.2373001    .3895074
      ConEra     56.59666    15.9111     3.56   0.001     24.91361    88.27971
                                                                              
       DoSAR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    1713578.07    88  19472.4781           Root MSE      =  58.506
                                                       Adj R-squared =  0.8242
    Residual    263565.633    77  3422.93029           R-squared     =  0.8462
       Model    1450012.44    11  131819.312           Prob > F      =  0.0000
                                                       F( 11,    77) =   38.51
      Source         SS       df       MS              Number of obs =      89

. reg  DoSAR ConEra  NuU Lc GdpG CostM2 PiCm Pcm Tu VScr Ext Cu

                                                                              
       _cons     989.0203   72.51887    13.64   0.000     844.5865    1133.454
          Cu    -2.736246   15.78414    -0.17   0.863    -34.17309     28.7006
         Ext     -14.2661    12.8044    -1.11   0.269    -39.76828    11.23608
        VScr    -144.5322   85.96335    -1.68   0.097    -315.7431    26.67863
          Tu     23.78977   17.94675     1.33   0.189    -11.95429    59.53383
         Pcm     8.254807   14.61943     0.56   0.574    -20.86232    37.37193
        PiCm    -6.949314   .4945037   -14.05   0.000    -7.934203   -5.964424
      CostM2    -.0044417   .0052235    -0.85   0.398    -.0148453    .0059618
        GdpG     1.635583   2.204179     0.74   0.460     -2.75442    6.025585
          Lc     3.971529   14.11732     0.28   0.779    -24.14555     32.0886
         NuU     .1005384   .1456916     0.69   0.492    -.1896316    .3907084
      ConEra     25.42505   16.90231     1.50   0.137    -8.238817    59.08892
         age    -.7998625   .2134488    -3.75   0.000    -1.224983   -.3747424
                                                                              
       DoSAR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    1713578.07    88  19472.4781           Root MSE      =  54.103
                                                       Adj R-squared =  0.8497
    Residual     222461.58    76  2927.12605           R-squared     =  0.8702
       Model    1491116.49    12  124259.707           Prob > F      =  0.0000
                                                       F( 12,    76) =   42.45
      Source         SS       df       MS              Number of obs =      89

. reg  DoSAR age ConEra  NuU Lc GdpG CostM2 PiCm Pcm Tu VScr Ext Cu

. use "C:\Users\Despina\Desktop\09 10\Trials.dta", clear

      1.  (/m# option or -set memory-) 10.00 MB allocated to data
Notes:

                       University of Cyprus
         Licensed to:  UserUser
       Serial number:  30110532549
50-student Stata lab perpetual license:

                                      979-696-4601 (fax)
                                      979-696-4600        stata@stata.com
                                      800-STATA-PC        http://www.stata.com
                                      College Station, Texas 77845 USA
                                      4905 Lakeway Drive
  Statistics/Data Analysis            StataCorp
___/   /   /___/   /   /___/   11.2   Copyright 1985-2009 StataCorp LP
 /__    /   ____/   /   ____/
  ___  ____  ____  ____  ____ (R)
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Independent Variable Expected Correlation with DoSAR True Correlation with DoSAR

Construction Era
+/- +

Number of Usual Users

+/- +

Location
+ +

GDPG Rate
+ +

Real Cost per m²
+ -

Price Index of the 

Construction Materials
- -

Primary Construction 

Material
+/- +

Type of Use
+/- +

Viability Score
+ -

Extension
+ -

Change in Use
+/- +

EMPIRICAL RESEARCH: ESTABLISHING THE MOST IMPORTANT CRITERIA
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O n  t h e  V a r i a b l e s ’  S t a t i s t i c a l  S i g n i f i c a n c e

The Price Index of the Construction Materials is the best regressor

(not the capital or economic growth)

The Construction Era (legislative background/construction technologies) is statistically 

significant

The prediction that the number of Usual Users, or the Location would be statistically 

significant was overturned

The Original Materiality of a unit holds minor significance

→should not be a barrier in future adaptations
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O n  t h e  V a r i a b l e s ’  S t a t i s t i c a l  S i g n i f i c a n c e

The Viability Index has small explanatory power over the DoSAR

→however, the manufactured system exists in the best version of the model 

When the Index is examined (not as accumulative score but) in its four categories 

separately:

the management of the property and the actions towards the socioeconomic

fabric and wellbeing: higher explanatory power
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O n  t h e  Va r i a b l e s ’  S t a t i s t i c a l  S i g n i f i c a n c e

The Use itself  holds minor significance:

• A public use is more probable to extend a unit’s useful life

• Change of use, or a built extension have small contribution

• The ‘change in use’ and the ‘type of use’ can be omitted from the model, but the 

‘extension’ should not
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On the Project

Stakeholders’ Stance:

Acknowledgement of all aspects of potential rehabilitation plans

• Single units

• Complexes

• Neighbourhoods

Contribution to decision Making?

Resource Management, Involved Costs (tangible and intangible,

Effective processes and Assessments 
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On the Project

Assessment Methodology:

• evaluation of multiple examples at the same time

→robust results

→indication of current behaviours and trends

→possibility to quantify different types of data

Data from Cyprus:

Sample should be expanded, more research in other regions

The Dependent Variable:

Manufactured to reflect success

→ Not the same with popular rating systems
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On the Project

Future Development:

• Further exploration of the practice of Adaptive Reuse

• Investigation of other regions

• Combined research and comparisons with the case of Cyprus ( now a limitation)

• Methodology could be applied in other aspects of the field of architecture 

FINDINGS AND REFLECTION ON CURRENT SITUATION 



There can be economic, physical, legislative and utilitarian variables affecting an 
adaptation positively→ their contributions not equal

New trends, the growing needs, and the changing context into which the policies are 
developed reflect the need for constant evaluation and research.

HERSUS project
International Student Workshop
Nicosia, Cyprus | April 28th, 2022 FINDINGS AND REFLECTION ON CURRENT SITUATION 

$$$

$
Adaptive Reuse Vs 
New Constructions

Viability

Cost-Benefit 
Analysis



Thank you.

Despina Parpas
B.Sc. | Dipl. | M.A. | Ph.D.

Architect | Researcher
E: despinaparpa@mail.com
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