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Need for sustainable development
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Why ’sustainable development™
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Cause of the challenges and issues

Agriculture
2.2%
Services
13.3% ‘ Industry
25.9%

38.1%
BUILDINGS

Residential

24.8%

Transport

33.3%
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Problem field

Appraisers EEEEER x--------» Sustainable development ‘llllllll x EEEEEN Owners&lnvestors
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Problem field

Sustainable development =~ €=sssssus x munmnn Owners & Investors

Costs: Benefits:
Investment costs Split-incentive issue
Payback period Not profitable
Added value:
Interested in the
Added value
“So... what is the value of the sustainable @

characteristics of my poperty?”
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Problem field

(9

Appraisers EEEEEE x--------»

Guidelines:
Missing
Recommendations
Could vs Should

Definition:
Sustainability
Characteristics
Goals

" Which sustainabilty characteristics

Options:

Existing rating tools
Time-consuming
Expensive

Implementation:
Relationship

Sustainability
Valuation

and methods?”

Sustainable development
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Problem field

Appraisers EEEEEE x--------»

Sustainable development

> TETTTTTY x =susxs Owners & Investors

Guidelines: Options: Costs: Benefits:

Missing Existing rating tools Investment costs Split-incentive issue
Recommendations E:g;cs?\?suming Payback period Not profitable
Could vs Should

Definition: Implementation: Added value:

Sustainability Relationship Interested in the

Characteristics Sustainability Added value

Goals Valuation

" Which sustainabilty characteristics
and methods?”

“So... what is the value of the sustainable
characteristics of my poperty?”

Motivation ° Methodology Findings & Results Conclussion & Discussion



Problem field

U There is a need for a validated sustainability assessment framework for
-\ offices which can be performed by appraisers in a manageable way, keeping
in mind the available resources, but still encompassing all relevant aspects

of sustainability.
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Problem field

@ In which way can an appraiser assess the sustainability
performance of offices for appraisal?
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Research Design

literature review —» interviews ——» survey — synthesis —» validation
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Methodology

literature review —»

Which sustainability indicators should
be included in the assessment & how
to measure?

Which valuation methods allow the
incorporation of sustainability aspects?

* Preliminary selection of indicators

* Selection of valuation method
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Methodology

literature review —» interviews —

*  Which sustainability indicators should
be included in the assessment & how
to measure?

* First selection of indicators &

measurement
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Methodology

literature review —» interviews —

 —_
 —_
 —_

Which sustainability indicators should
be included in the assessment & how
to measure?

What is the relevance of the assigned
points to the overall score?

survey —»

* Final selection of the indicators &

measurement

* Ranking of the indicators
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Methodology

literature review —» interviews —

—
.L 1  How can the financially added value of
«J the indicators be determined for
appraisal?

survey —»

synthesis

—

* Linking the indicators to the appraisal
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Methodology

literature review —» interviews —

survey —>  synthesis ——» validation

/°~./  How can the financially added value of » Validation of the linkage between
hd the indicators be determined for indicators and appraisal by an expert
appraisal?
e Future recommendations
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Literature review — indicators arising from theory

@ What is a sustainable office?

Design Construction phase Operating phase Demolition phase

time
................. ' ' ' ' R
compliance Wwaste —dm— EMISSIONS e demogntable <=
materials
layout — < eco materials m— energy Monitoring
design D — pollution < water monitoring <« Material passport €=
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Literature review

@ Which valuation methods?

The task of an appraiser is to provide an estimation of the market value

The discounted cash flow method is the most suitable for integrating sustainability aspects

Market rent  Rental growth Occupancy Vacancy  Operating costs Discount rate

& more
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Literature review

Reflecting sustainability in valuations is not a development of valuation approaches,
but a development in the application of the methods.
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Semi-structured interviews — indicators confirmed

* 8 sustainability experts, experience with commercial RE
* Preliminary selection of indicators presented
* Reduction made from 43 indicators to 35 indicators

@ What is a sustainable office?
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Semi-structured interviews

“Think it starts with realizing that we are
depleting the Earth. And, that depletion of
the earth immediately follows in which order
your buildings should be made more

sustainable”
(interviewee 8)

“Buildings are never truly sustainable,
they always use energy, materials and water.
VWhat you can do is make it better than the

standard”
(interviewee 1)

“legislation is for laggards”
(interviewee 6)
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Semi-structured interviews

- ~ ™ < 0 © ~ © = £ )
Sustainability Indicators < £ < < < < < < 5 3 21 demontable materials/parts X X X
£ £ c c IS c £ < 3
o 22 material passport X X X X
@
1 EPC X X X X X X 6 g 23 environmental impact materials X X X
_ share renewable energy/carbon X X X X 4 = 24 condition monitoring x x x x
8 offset
safety measures materials X
3 3 monitoring energy use X X X X X X X 7
o 26  impact refrigerants X X X X
] 4 energy saving lights X X X X 4
- separate liquids X
5 energy use of elektrcity net X X X X 4 2
= 28  separate waste X X X X X
X X 2 &
29  waste collection area X X X X X
X X 2
30  emission of CO2 X X X X X
8 daylighting X X X X X X X 7
31  ecologic valueffacilities X X X X
9  views X X X X X X 6 >
2 32 green facilities X X X X
10  air quality X X X X X X 6 K]
iy 33 ecologic research X X X X
= 11 fresh air supply X X X X X X 6
D 34 reduce light pollution X X X X
I 12 light regulation (presence) X X X X 4
35 proximity of public transport X X X X
13 temperature regulation X X X X X 5
v 36  proximity of facilities X X X
14  relaxing spaces X X X X X X 6 ]
2 37 facilities for cyclists X X X X X
x x x 3 £
38  pedestrians route X X X
16  watersaving sanitary X X X X X X 6
39  reduce carfpark use X X X X
X X 2
3 40  integral accessibility X X X X X
g 18  reduce use of water (public) X X X X X 5
g 41  adaptability of structure X X X
19  seperate greywater / stormwater X X X X X X X 7 5
w 42 adaptability of functions X X X
20  monitoring water use X X X X X 5
X
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Operationalization of indicators

. total
Indicator Goal Measurement count
. provide end-users sufficient .
5 daylighting daylighting percentage of glass windows 7
6 views provide end-users views from end-users have views (not- 7
workplaces disturbed) towards outside
7 air quality enabling a healthy indoor v through , humidity 6
q environment 5 (inside
8 light requlation provision of light control by end- workplaces contain manual light 4
9 9 users to their comfort regulation
9 temperature regulation provision of temperature control by pel 5
end-users
10 relaxing spaces provide end-users sufficient space to  relaxing spaces inside & outside, 6
9sp take breaks sufficient surface
) ) assess the satisfaction level of indoor X o . .
11 occupant satisfaction - post occupancy evaluation results 4
environment by users
table x.x

x = input for online survey

x = (new) proposed indicator based on interview findings

© © O O

Goal provides better understanding what

the indicators address

Measurement:

New proposed indicators in green

(additional) input for online survey in grey
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Online Survey — final selection of the indicators

sustainability
performance

category 1

category 2

category 3

category 4

category 5

category 6

category 7

category 8

category 9

indicator .

|

H ' I

_— indicator |

|

T — I
I

indicator

‘value tree’
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Online Survey

22—
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Well-bei s proof nt t n
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Online Survey

Sustainability Weight  Sustainability Weight Final
categories (%) indicators (%) Weight
1 sustainable energy sources 29 5.9 18  adaptability of functions 37,7 3,2
2 EPC 245 5.0 Future proof 85 19  adaptability of structure 329 2,8
Energy 20,3 . -
3 monitoring energy use 242 49 20  integral accessibility 29,4 2,5
4 commisioning 22.4 45 21 roadmap towards sustainability 56,7 4,3
Manag. 7,5
5 air quality 289 5.4 22 greenlease 43,3 3,2
6  daylighting 197 37 23 reduced car park/use 28,6 2,0
7 temperature control 14,1 2.7 24 proximity of public transport 28,2 1,9
Health 188 . Transport 6,9
8  relaxing spaces 139 26 25 fadilities for cyclists 27,7 1,9
9 i fi kpl 12,7 2,4
views from workplaces 26 proximity of facilities 15,6 11
10  light regulation 10,6 2,0
27  separate waste collection 385 2,5
11  environmental impact 29,6 4.4
28  monitoring emissions 28,9 1.9
12 demountable materials 26,4 4,0 Pollution 66
Materials 15,0 29  light pollution (reduce) 16,4 1,1
13 material passport 23,8 3,6
30 flood measures 16,3 1,1
14  condition monitoring 20,2 3,0
31  monitoring water consumption 27,6 15
15  ecological facilities 35,5 39
32 water saving sanitary 26,8 14
16 green facilities 326 3,6 Water 54
Ecology 111 33 reuse collected water 237 1.3
17 ecologic value 319 35 34  separate grey&stormwater 219 1,2
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Synthesis (framework)

literature review — interviews ——» survey — synthesis —»
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Synthesis (framework)

The value of properties is linked to the needs and interests of different
market players, such as the owners and users. For this reason, the valuation
process of properties is always closely related to market participant’s value
systems and consequently influence the economic value of properties in the

marketplace (Lorenz & Lutzkendorf, 2014).
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Approach

l

I sustainability economic parameters :
! indicators ) /7~ __________._ .
N 1
! ye? . by’ I
| x economic values X !
1 by’ x’ :
I x’ SooIIoIIiiIo 0 !
1 by’ iy’ 1
\ 1

_-_—_—— e = = = = = = e

ch 02/05/06 ch 04 ch 03
influenced by shaped by affected by
climate targets perceptions appraisers’
policies demand & supply knowledge
regulations preferences available data
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Approach

: 2
C
direct/high impact = 5 8 =2 3 = S 8] 5 SN
x  direct/high impac = 2 <] o )
crec/manimp . £ ~E| E|lz3| 2| &§| 8| 8¢ 5 | £ S 5| v | E e | 3
% indirect/low impact o 3 5 9 = O = 3 £ 5 3 9 Q. = © =3 = 2 3 g o
put = — = re 4+ + o
gsl g| ¢| 82| g | 38| 3| §| 8 g: §| 5| 8, 8| | 85| 2| 2| %
o O 2 2 T o O = © S 3 o IS 2 o o s > o o° c )
M
1 sustainable energy sources X X X X X X X X X e X X X X X X X X
2 EPC X X X X X ° X X X X X X X
3 monitoring energy use X X X X . X X
performance & —— impacton —p adjustable ——p
quality indicators value systems parameters
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Approach

w
*(7‘) .
C 4+ o) -3 5 3 o 1)
§e) S o)) > 0] = o o +
x  direct/high impact = g ® % £ > © ° 3 2 > > 5 © ° °
indirectfow 5 5 zs| £ 128 2| &£):) % S 2 5 g 5| g &3
% indirect/low impact > 3 5 9 E=e) = 3 2 3 = 5} o = B g = z 3 s ]
2c  ¢| ¢ 82| % 58| 5| 5 /%| & 5.5 &8 8 8,85 &2 2| %
o O 2 2 T o O = © © o o IS ] o o o > ) - c o
3
18  adaptability of functions X X X x o X X X X X X X
o
19  adaptability of structure X X X x o X X X X X X X
.
20  integral accessibility X X % X x 8 X X X
.
21 roadmap towards sustainability X X X X X X X x o X X X X X X
M
22 greenlease X X X X x o X X X X X
performance & —— impacton — ——p adjustable ——»
quality indicators value systems parameters
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Expert interview
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Expert interview

: 2
B : s 8| 5 8| ¢
x  direct/high impact . S o 9 o = @ )
oo ¢ . o £ © o) © = c =
% indirect/low impact . = ® Q c 2 = © 2
L. gl s | g ¢ e 8| 3| =
. - S Q o © S 9 @ X
S o (J S o > o © = ) . i .
18  adaptability of functions ¢« X X X X X X
1 sustainable energy sources ¢ X X X X X X X X . s
’ 19  adaptability of structure ¢« X X X X X X
2 EPC . :
; x * X X x * X 20  integral accessibility s X X
- o $
B monitoring energy use ; ~ A 21 roadmap towards sustainability «  x X X X X
o . $
4 commisioning ; % X = % 22 greenlease . X X X X
) h o M
5  airquality : % X X % 23 reduced car parkfuse . X X X X
6  daylighting 5 X X X - ) o
M 24 proximity of public transport ¢« X X X X X X
M
o $
£ IEmRSIReCaEDl ; i il a 25  facilities for cyclists . X X X X
8 relaxing spaces . X X X . I .
3 26 proximity of facilities ¢« X X X X
M
9 views from workplaces : X X X H
$ 27  separate waste collection 3 X
10 light regulation . X X X $
5 28  monitoring emissions . X X X X
11  environmental impact materials o X X X f
5 29  light pollution (reduce) o
12 demountable materials . X x X X X !
$ 30  flood measures N X
13 material passport . X X X X f
f 31  monitoring water consumption e X
14 condition monitoring . X X X X X $
f 32 water saving sanitary . X X
15  ecological facilities e X X X X X $
f 33 reuse collected water . X X
16 green facilities « X X X X X f
f 34  separate grey&stormwater . X X X
17 ecologic value ¢ X X X ¢
—— performance & —— adjustable ——»
quality indicators parameters
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£ H g g
x direct/high impact g o [ <3 e 9 @
o ) 5 £ 5 I K] = g =
% indirect/low impact d © © S & 3 3 ° 2
e e e e o e g e e i e B [ e e
r i 2 5 S 4 S ] 15 3 |
° ° : 1 sustainable energy sources s X X X X X X I
Expert Interview I o [ ] - [ <
e e S e e | e
3 monitoring energy use . X X
4 commisioning X X X X
5 air quality 5 X X 2 X
6  daylighting H X X X
3 E PC; |nd icator 7 temperature control . X X 2
8 relaxing spaces s X X X
9 views from workplaces S X X 52
X K . N 10  light regulation H X X 52
In current practices it seems that only the indicators EPC i
. . . 11  environmental impact materials . X X X
(labels) have a direct impact on the market value of an office. :
12 demountable materials . X X X X X
[ ] 13 material passport b X X % X
. M
[ ] 14 condition monitoring H X X X X X
n M
[ ] 15  ecological facilities T X X X X X
. 3
[ ] 16 green facilities ¢ X X X X X
17  ecologic value E X X X
18  adaptability of functions ¢ X X X X X X 52

Impact through corrections made, these corrections are the 19 adaptabilty of structure R « | x| x| x x
Investments costs for sustainable upgrades. Also through 20 _ integral sccessiblity x X X

dlSCOUﬂt rate & eX't y’eld (HSk) 21 roadmap towards sustainability é X P X X X X
22 greenlease s X DS X X X
23 reduced car parkiuse E X X X X X
24 proximity of public transport S X X X X X X X
L 25 facilities for cyclists E X X X X X
E 26 proximity of facilities E X X X X X
: 27  separate waste collection E X
= 28  monitoring emissions S X X X X X

The indicator ‘EPC’" impacts the comfort level of the end- 29 light pollution (reduce)

users, thus an indirect impact according to the appraiser, %0, foodmezsures i g
. . 31 itoril t umpti . X
which can be reflected with the occupancy & vacancy rentorn e s
32 water saving sanitary . X X
33 reuse collected water E X X
34 separate grey&stormwater E X X X
—— performance & —— adjustable —— confirmed/acknowledged by
quality indicators parameters appraiser®
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: £ i g o
x  direct/high impact : S > g s | £ 9 ©
P : . ) S m Iy T < g =2
% indirect/low impact B = ® S < 2 2 & g
. E < g 3 S 2 & 2 £
s 2 2 5 ° S o o c o]
° ° 1 sustainable energy sources Cox X X X X X
Expert Interview B TR E - | x
3 monitoring energy use X X
4 commisioning X X X X
= = e e Em e e e e e e e e —— e ——————
I 5 air quality X X 2 X :
I 6 daylighting X X X I
|
. . . 7 temperature control X X 2 |
Health & Well-being indicators 1 I
I 8 relaxing spaces X X X
I 9 views from workplaces X X 52 :
: : : I 10 ign i
ght regulation X X 52
Importance of air quality was confirmed -l
11  environmental impact materials X X X
12 demountable materials X X X X 5
[ ] 13 material passport X X % X
[ ]
[ ] 14 condition monitoring X X X X X
[ ]
[ ] 15  ecological facilities X X X X X
[ ]
[ ] 16  green facilities X X X X X
However, an appraiser would not assess the impact of the 17 ecologic value x x | x
indicators on the health of end-users 18 edaptabilty of fnctions i x| x| x| .
19  adaptability of structure X X X X X X X
: 20  integral accessibility X X X
: 21 roadmap towards sustainability X X X X X X
: 22 greenlease X 5 X X X
u 23 reduced car parkiuse X X X X X
’m t h Ith h b t h d t t h 24 proximity of public transport ¢ X X X X X X X
pact on nea Sucn as apsenteelsm, proaductvity, Is 1
. . 25 fadilities for cyclists T x X X X x
already discounted in WELL scores i
26 proximity of facilities X X X X X
27  separate waste collection . X
28  monitoring emissions b X X X X X
29  light pollution (reduce) .
30 flood measures . X
31  monitoring water consumption s X
32 water saving sanitary H X X
33 reuse collected water H X X
34 separate grey&stormwater s X X X
—— performance & —— adjustable ——» confirmed/acknowledged by
quality indicators parameters appraiser®
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: £ g g o
x  direct/high impact 4 S o 9 S e %) ®
5o i . > £ S > T = e 2
% indirect/low impact B = ® S < 2 2 & <
. E < g 3 S 2 & 2 £
s 2 2 5 ° S o o c o]
° ° 1 sustainable energy sources S 5 X X X X X
Expert Interview 2 e N « |18 :
3 monitoring energy use s X X
4 commisioning H X X X X
5 air quality 5 X X 2 X
6  daylighting H X X X
. . . . . 7 temperature control o X X 2
Materials indicators (circularity) i
8 relaxing spaces . X X X
9 views from workplaces S X X 52
i i ¢ : ’ : 1 light regulation X X
The indicators ‘demountable materials’ together with T T e
¢ . . . , , . ) 11  environmental impact materials X X X
environmental impact materials’ & ‘'material passport’ are I |
o . I 12 demountable materials X X X X X I
d’fﬂcu’t to quant,fy I 13 material passport X X 5% 5 I
L e e e e A s e ey S,
L] 14 condition monitoring s X X X b4 X
[ ] $
L] 15  ecological facilities T X X X X X
[ ] $
L] 16 green facilities ¢ X X X X X
[ ] $
u 17  ecologic value E X X X
Impact through slower/reduced depreciation 15 Uty of i g = | % - e 2
19  adaptability of structure T % X X X X X X
20  integral accessibility H X X X
21 roadmap towards sustainability « x X X X P X
u 22 greenlease ¢ x X M X X
[ ] $
[ ] 23 reduced car park/use ¢ X X X X X
[ ] 3
[ ] 24 proximity of public transport ¢ X X X X X X X
] $
] 25 fadilities for cyclists T x X X X x
26 proximity of facilities T X X X X X
Investor might be willing to pay more due to circular 27 separate waste collection x
characteristics, less investment required 26 monttorng emisions i . L :
29  light pollution (reduce) .
30 flood measures . X
31  monitoring water consumption s X
32 water saving sanitary H X X
33 reuse collected water H X X
34 separate grey&stormwater s X X X
—— performance & —— adjustable —— confirmed/acknowledged by
quality indicators parameters appraiser®
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x direct/high impact § g g § _g % g 2}
% indirect/low impact E » TE’ g § % % é E E
° ° 1 sustainable energy sources S 5 X X X X X
Expert interview . e P P P P S P B
3 monitoring energy use X X
4 commisioning X X X X
5 air quality X X 2 X
6 daylighting X X X
. . 7 te tu trol X
Future proof indicators s —
8 relaxing spaces X X X
9 views from workplaces X X 52
‘Adaptability of functions’ is currently addressed in appraisals. L i ol x .
. . .. 11 environmental impact materials X X X
However, the zoning plan has an impact on the adaptability. 5 demoumabmmat:.ms —T .
[ ] 13 material passport X X % X
[ ]
[ ] 14 condition monitoring X X X X X
[ ]
[ ] 15  ecological facilities X X X X X
[ ]
[ ] 16  green facilities X X X X X

il el OC Wi USI Y S SN B NS NS N N BN S R S | S

18  adaptability of functions

Impact through reduced vacancy periods, 1-9 months

19  adaptability of structure

15=="

B0 mminkeguel asecesihilih/ me = -

21 roadmap towards sustainability

22 greenlease

23 reduced car parkiuse

24 proximity of public transport

25 fadilities for cyclists

26 proximity of facilities

Impact through discount rate & exit yield & emmovpescdledor *
28  monitoring emissions S X X X X X
29  light pollution (reduce) §
30 flood measures § X
31  monitoring water consumption g X
32 water saving sanitary § X X
33 reuse collected water § X X
34 separate grey&stormwater g X X X
—— performance & —— adjustable ——» confirmed/acknowledged by
quality indicators parameters appraiser®
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Expert interview

You actually have a different concept of value. We
are talking about market value, but that is based on

the rent and rental value capitalization.
(appraiser)

What kind of building the tenant s in is not considered at

all, that is not so decisive in the valuation.
(appraiser)

The most important thing is that you start looking at value

in a different way, so the economic value of your building.
(appraiser)

Motivation
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Conclusion

In which way can an appraiser assess the sustainability
performance of offices for appraisal?

Consult the framework Decide impact on market performance (value systems) Provide market value

................. O O O O O B anrerennenas

Assess the indicators Link the indicators to the parameters
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Discussion

Limitation 1: missing base values to
reduce subjectivity

Consult the framework

Limitation2: theoretical linkage
between indicators and parameters

Limitation3: Devaluing effect of the
indicators (compliance)

Decide impact on market performance (value systems) Provide market value

Assess the indicators

Link the indicators to the parameters

Motivation Methodology
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Discussion

Recommendation 1: complement
framework by base values

Consult the framework

Recommendation 2: expand the Recommendation 3: address the devaluing
evidence on the (theoretical) linkage effect to stimulate investments
Decide impact on market performance (value systems) Provide market value

Assess the indicators

Link the indicators to the parameters

Motivation Methodology
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Discussion

“Reflecting sustainability in valuations is not a development of valuation
approaches, but a development in the application of the methods”

Financial value Economic value

* Focus on private entities S * fFocus on society as a whole

* Derived from market analysis * Derived from building performance
* Rental agreement/ situation * Fitness for use
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