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O] % 1% & oldlelM SAXC=Z Fomsi3ith
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2%-5% e £ Yuan and Cohen (2017)
6% QAEI TX Hallman (2017)
o QIS
- 23| ZL|OHOf|HR|AE 2|
st 2%-5% 22| ELIO(Oof I.— b LEED, |9 Green Kahn & Kok (2014)
point rating)
oM 4% ZE3C, OR Walls et al. (2017)
ofstHe| | |
- 0% z=aic OR Watkins & Associates et al.
| (2015)
8%-9% QAE| TX(RAEI J2iuY T2 Watkins & Associates et al.
Ch2 2 (2015)
A|AE ; ;
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(A 2-2] oUZAZESE AUS LA HAH
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2004 71 HE ST 2F FS AARKEEAR)
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ol YT A2 HUNEBST 5 Y U 27|
YPIHREDEL, MASHAYUL BE IA)

2013 2E BC 2EE fUXE85E US NAEMUES ZEAEY)
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200195 202197H419 25E YA 8ES I E kT 2001 95-E] 201147}
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=3 271 152 | 181 | 299 | 367 | 554 | 801 | 979 | 1,140 | 1,233 | 1,198 | 7,175

A 1,012 | 456 | 642 | 805 | 1378 | 1,644 | 2,443 | 4121 | 4,058 | 3,514 | 3,809 | 23,880

1

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Of|{2|MZ2k(toe) | 76,183 | 101,519 | 173,566 | 895,526 | 783,031 | 638,089 | 679,000 | 594,000 | 1,025,500 | 1,026,885

LAITIAZEZH(1CO,) | 183,594 | 242,521 | 759,700 | 2,098,106 | 1,869,672 | 1,758,300 | 1,871,300 | 1,571,700 | 2,704,100 | 3,963,986
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3) HRHHAIAZE ASAHE
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24) O|=9| A= The Appraisal Foundation(2018) ZFX|E2t #1197 9(Valuation Advisory 9), 89| At
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T8 o2t =0l EShl E5] S HAlet] HAAR O R 715 213} A2 oAsH ]
913t o] Fasof weti 117153 84-9] Ax|Ent ofyzt oiA] a8 913t A5=EY] A
2 E24 RS 8] ARl AR 8 Wl =TlelkE ovA] B8 9 A% VIS B
Fa 29 U] 52 FFMA = TS AUT 5 Y= FoEM29) SET P 3F
ol 7} BsAt Aol a3t A 8gle] Hdet olof 1HB7AHThe European Group of
Valuers' Associations: TEGOVA)Oﬂlﬂ A79st 887 1&(Buropean Valuation Standards;
EVS)ollA= “BVS 6 YA 283} H7HEVS 6 Valuation and Energy Efficiency)'& w2 9H=0]
A5 Q)30

T OE wAle X 150l Qe A5E0] H4 o= o) A7 ARTIAIE AT
Zlolet. ul=k AL HeAE 18y ISA|ES] 2|=(Leadership in Energy and Environmental Design;
LEED)E 2%9ol= v 1Y Y3|(US Green Building Council; USGBC)&= o]} &sto] 20084
AaS TR o] W ZE EEZ E5%ke AES UE et O 8-9% 3418 24
A& 3.5% 99, ® YHE 3% 45, @ T2 6.6% 991, ® A7 7.5% dstttts 23
Holot. ot o|2f3k Ao Bkl ‘:}—/FO] ZE #EZ AESiths ol stU= ASES] 7H

£ JSARITAL FAIsE7] o,

1 olHE FHB7PIEEVS)0lA 22 4= Q= Hl, AAl 7HX9] HE= ST & e HHAolx
ZAQ1 Aw7t gk 87T e HR 7S AR wigshs 2 FA 0 Hoftt
(EVS I 5.19.).

28) Ol= ANIE FEZ 3foF ZM2 mCH Teto| O|R01E 4 QAT EYL, =8 FHS fI6iM XA KPRt
AlgE TS 0| JHo= ¥¥s O/ o2 HUCHIHHIPIE EVS 6 Valuation and Energy
Efficiency 1.4. This cannot be achieved without a regulation-led economic paradigm shift.
Regulation will 'make' the market, nowhere more so than for the real estate economy as
buildings account for 36% of EU carbon emissions, far ahead of any other sector, and the
overall EU targets cannot be met without rapid decoupling of the building stock from fuel and
gas and its linkage to green power along with accelerated renovation.).
SELWI|E(EVS)S| LHE(EVSE Valuation and Energy Efficiency 1.5.) & {SEALNM= RUCH E= THY
8 HEN= 530| ZEE o|UX[MSQIZM(Energy Performance Certificate: EPC)7F QUO{oF $iCt
(Buildings put up for rent or sale must have an energy performance certificate (EPC) with a
rating)= LHEO0| RUCE
SHIWIP|Z(EVS)Q| LHE(EVS 6 Valuation and Energy Efficiency 1.5.)2 2M, S&9| o|4X| 28 JHM
0| W2 Aol HIBio] CioiA CHSTt 22 DRI St QUCh S EULO| A WES M2 203040t
x| O] 282 o 2 o) 325% JHIBIOF S0, EUS| % A% Atz X OIXPF AxIGH bl
32%040F BTt HQUCt 53] 415 AS0| tshiis MZ0|HX|EE +~F0|0{of 5lH, | =2 i
"OWH At HE0i| CHH 3%E OlX| =& S fIBH 2|=Ho[4d HOF Sttt FTE OfL|2} b I thef
*IéEé!% FIHCE HAY e JIRHBIRALC.
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|2m717|Z(European Valuation Standards, 9" Edition, 2020; EVS)

mz 7= 2 2|&7ks/d(1, Valuation and Sustainability)
5. 7t2|"7t 2 2|&7ksA(Valuation and sustainability)
5.1. Bt AIY HEES UGS SHE IR T1x| QAS Alse & UCh

5.4.

5.19. A&7ksd, 42| =

(A valuer can only provide an opinion of value on the basis of evidence, reflecting the
experience of the marketplace. That opinion cannot state that something should have a value
or that a current value might not be sustained in the future, just that it has a value assessed
from a judgment of the available data. That opinion is to be so supported and prepared so
that, within the limits of the available evidence, the client can rely on it for the purpose for
which the valuation was instructed.)

A&7tsHe g0 zEe UE A= AR g4, B A 4 F0f ofyatel o 2t O oA
af HAE & UL OFA| 2 - 2AXoZ BFMO| Ut = AUEE HET 0 R|A
O] U, AlZo LRI} O|ASE &g AOl2ks SHA)ZE o= EE7A| Ligt=7t Sk 0|
TACH A8 RS 2YUs7| A 7|Y TRt MR FES FofsiHe Atk 0l2fsh ZA
Cish 24 2t0[7t QT

A
2 4 ot
o

-

n HJ

(The issues on which the concept of sustainability focuses may or may not be relevant to that
opinion, according to the nature of the asset, the relevant circum-stances and the behaviour of
prospective buyers. Thus, their relevance may turn on several factors including the extent to
which the issues:

+ Are not externalities but relevant to the price someone will pay;

+ Are of interest as incentives or deterrents to buyers.

In essence, it is a question of how far the evidence shows that a willing, knowledgeable and
prudent bidder will take them into account when considering the price or rent of a property.
Corporate buyers of commercial property may view these issues in a different way from
someone buying a house to live in.)

THS F4d o2 AB2 ARl JIiLt B0 A0 ol TEUN e A40 27EE 4
20| BORIE 22 £257| 93 HERUCKR) 0 2 HIBS SO0} 30, 02 olsf of B2 HIgS
S 4 9= 970l 9Uct

(- Less compliant properties may need to incur the greater costs of adaptation in “retro-fitting"
to meet rising standards as and when this may be required, whether by market expectations
or as legislation develops or risk standing at a discount to the value of more compliant
properties.)

ﬂ.t|0
E
ol

, Aetdad Jls2 wE 7tst AlY 3701 ol HEREE 20T Tt
gt &~ uch - Eg* 7159 2 AZHO| 2ol Tat, M2 g 22, 8%, AIFR|F) 2
CHE 4 UCH (Sustainability, energy efficiency and green features can only be reflected in the
valuation where this is supported by observable market evidence. -+ The impact of a feature
may vary over time, between different sectors, uses or regions.)
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LEFFAIAT A= 201695 E 2018W7H4] vid oF 1207]AH] F-54 FARE thio= 87
A5S Z31510] ESG(Environmental Social and Governance; ESG) 9Z& HIJsh HEil &
ZBNo]| tisa] AERARE AAISHITE.

02 3-1] L ESG Y22 HIsH RSA £} Al Tj4i0] 914

= - O [

E1. ESGHRICELEFRES ESCRRCESIZVFRELORBRAICHT SRAEDOER

QIRE, ESG REICEUEFHEOEENARZ S TRV RHECEEINAE EATEOEEORVNESEBNETH?
|
105 =LY E~10REEEELY | 1~5SEREEELY | RIS | I ~5REREEL | 6~ 10vEREHELY 104 IELY
201654 A AE 0.0% 09% 16.1% B2.1% 0.9% 0.0% 0.0%
WITE4AHE 0.0% 0.0% 15.8% 83.2% 1.0% 0.0% 0.0%
2018F4AE 0.0% 0.0% 13.5% B6.5% 0.0% 0.0% 0.0%

20165F4REE 2017F4REE w2018F4ARE

Bl2. ESaHERICHL-FRHEL ESCRRICHS T VFREL ORBRAICET SFEER (10 )

Q10 Fif, ESGREICHELUEFHEOCERNAFZSTENFDEOSHEALENTEOREORLISSEBNFETH?

1052 LY a~1cﬂd§_1§%.\ 1~55E2EEL | FWISELEEL | 1~55EEEL | 6~ 10%EREEL 105 {ELY
0165F4AMHE 0.9% 9.0% 51.7% 31.5% 0.9% 0.0% 0.0%
017E4AHE 1.0% 11.0% 59.0% 29.0% 0.0% 0.0% 0.0%
0isF4AHE 0.0% 11.9% 65.3% 22.8% 0.0% 0.0% 0.0%

201645 E 2017TE4FEE w2018F4AHE

XE | YEHENPAR018: 1-2)

33 Aol FARRES BSG FA Aget F-a4l 234 g2 Faite] duiede Blud
T, @Ate AeieAEel7E it 82.1-86.5%) B 7Idi=dE(=tel7} gitt, 80.4-83.3%) 25 2 2t
o7} eittal SESHAT Iy 109 F wiFoll gt o delME ESG A F-aatol At A(1-5%
A= BSG Faitol 52 A, 57.7-65.3%) % 7104+ AE(-10bp= 7FA7}F &2 o= 282 4,
41.7-46.9%) 55 AT 20 % Holth o|2et Hold Ertd $dse L dSEe % 10
d il 1371 9 A e AR 8 A5 des SHoE giE ZlolH AgolME ol Hiy

31) 20181 3% U2 ZEWSYS HYY, FEY 52 BIJsIo] RS F HESS o LHSICL
O] &HE LiEo| W= 20| 3! RS SHO=2 ESG EAP} BHSIE(D QU= It BSA2 O XpofMel
312 HSI2 MUAPF|D, AFRAl 31740| JHM AHARM AN £ 7 Y 3 FEer &F

= t BStE F=HO0F eitf MSoIUCt.
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T80 XA Q1I5S I5% ASES B/ B ARt FaAte] Al HlolE
£ 7|5t ® HESooF gttt E3] ofuA] &9 SHAA 71&9] RHARl HEET tE 40
i, AH| AARIR WA, A9 Y 5 e AERt WS
AESHA Hoh whof aH8-E A&7t AdRolA Al = HimiHE S0 Aol REJEA] &
=, Q15 A7 7HIE AedsiA] g A7 ok vis B AHTARDOIAE A5E W
T 544 2 =0l disiA 2 E7 AL 0131* EAs 7 ]0}74‘/} ot 7RIS Al &
2 A 544 F =0l dis] YA 4] 7RIS Fofohs At Y ol Ae BS54
AtE7F " a5l HQItHThe Appraisal Foundation, 2018: 7).32) ul=t 783875 7|S(USPAP)
oA FHH7 s X 845 SISkl 7S 7ReE 4 Sl oFel Tas @ AE HARIA
A &4, @ AV EAMHE-H), @ A Hg E e, @ s Zobo] AR H27te] oA Higt
F7HQ1 ARE Tt 1S 2753 tHthe Appraisal Foundation, 2018: 17).33)
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0= ZHAmEI[zcko] M 19|AH 9(the Appraisal Foundation, VALUATION ADVISORY 9) =,

LHWIILI|Z(USPAPIOI (2 28K HZE W} Al o 2P

1. U2 TR &4 1 oH2] & 29 284 VIS FH5h| fIoiM dAE 1ds 48l Y =21 B[
2|, oy d™ES oAl oA 522 WH(@A AR F5h A2, U - AF AxE) AB|Q 2(48 T
o, 7lgdez Fust 7z 2| ZLEY D A0l {A|, ARAHYARN)Y =L 45 7|0
(1. Building Design Attributes : High-performance attributes and physical equipment installations dew
signed to achieve higher energy/water efficiency; generate on-site power; reduce peak load energy
demand; minimize interior/exterior potable water consumption; and maintain technologically
sophisticated building monitoring and controls. Attributes may also result in higher occupant
satisfaction.)

2. ZAH BI8-HY 24 IS SVIE za%t AlYY 38 2 £2 9o ZaMd 24, §4 Tt

M q

=
B WIS TS0 3 =2 Y B Hofe o LRs 24 57 U AR Y

32) Appraisers should note that assigning zero value or otherwise “ignoring” green and
high-performance attributes requires the same level of market validation and support as
assigning value to such attributes(The Appraisal Foundation, 2018; 7).

33) &= RICS ZXHIP|E JI0|HA E(RICS GUIDANCE NOTE)Q| “10.2 X2H X|E" Y=FUMZ ety 8l
ESG 2t HIZS 2SI ToL Al AIX|LI0] § T2t R0 Q510 12t Hof ZHOM T2t =
A R0 Choli e2lstofof oittn Mzolo] Ol= ZEHIRRHTE 1A 99| LHEat [AISIIL,. (Given the
embedded crossover with cost development and management disciplines, valuers should
reflect on competence in the area of capital expenditure and whether additional advice or
expertise is required. Specialist advice may be from, for example, a sustainability assessor,
cost consultant, building surveyor or building services engineer. The need for additional
specialist advice should be agreed with the client in the terms of engagement.)

34) Appraisers should become familiar with background and core competency topics when
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(2. Economic Cost and Benefit Analysis - Analysis tools and financial methodologies used to estimate
incremental investments and economic impacts including minimizing operating cost increases,
positioning within market supply/demand dynamics, and mitigating certain investment risks.)

3. A1 B8 L AE Oy 234 A AIY U 2EE U0 A -E £F2 2ASHL 0|9 RAlS
ooy U 2ol 2y =4
(3. Market Prevalence and Adoption - Analyzing the level of market penetration of green buildings
within the subject property’s local market, and how this relates to comparable sales and adjustments
to same.)
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(4. Interviews with Local Subject Matter Experts - Local networks of high-performance building brow
kers, energy audit professionals, due diligence consultants, professionals with green building
performance design designations, or similar groups with specialized knowledge of the green real estate
market dynamics.)
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(The Appraisal Foundation, 2018: 18~30)39).
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pursuing and accepting a green building valuation assignment. Additional research may be
required in order to meet Uniform Standards of Professional Appraisal Practice (USPAP)
competency requirements, including familiarity with: (the Appraisal Foundation, 2018: 17)
35) Ol= =ihet F2| Oi=2 dL (MO = B2t teky 3l ofuXles F=E HEXe=z el o
Soh= O3 XM=ot | 2oz Eoltt
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HC} XMt LIE2 the Appraisal Foundation(2018) 2| “Section II: Identifying Green Features-Documentation”
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A RICS 2M|W717|Z 5. HZARAL RA}L A}=Z(Inspection, investigation and data)

5.1 S22RAF & ZAKInspection and investigation)
AES =A7IE [VPS 2] 1.520IM A% 7t et Afe] U AHEAESG) 24l - S=F - AIZ2 At
al

Al
5| Dafots A0| LSS MEstRCt
(Red Book Global Standards VPS 2 paragraph 1.5 states that sustainability and ESG matters: ‘are
commonly important in terms of market and societal perception and influence, and valuers should

have proper regard to their relevance and significance in relation to individual valuation
assignments.’)

F= RICS ZAEII7|Z 710|HA LE

(RICS GUIDANCE NOTE: Global 3rd edition, December 2021)

‘AU FSLO| TRl A 0]=HIO|A0| UM A& Jts/dnt EHE-AR] Y AHHUA(ESG)RHA =
(Sustainability and ESG in commercial property valuation and strategic advice)
10.2 A2 2|=(Capital expenditure)

USZAIL SHEIDL BIEA| 712[B71] YBeZ O|R0J2= A2 OfLZ|T, AlYOIL 7AIYe] 278 &5
AZ17] SlaiM ERsICn d2AslE A=4 2|20 #et gl HHE Zetio o ARE 7|55, 4EY
TRt Ut O3 Aloil= tHg LI8SS ZESIH, 0o =eksiAl= Skt

(While a building survey or environmental assessment may not always be undertaken as part of a
valuation, matters relevant to this may need to be recorded and considered - including in respect
of reasonable judgements around likely capital expenditure requirements to meet market and
regulatory needs. These might include, but are not limited to:)

o A= 29| HH| MH|A L w3Hthe servicing and replacement of construction materials)

< oo @ LHEMdHIo] M| 5 MH|A(services such as air-conditioning and heating installations)

- OHR] 28 2 O|LSIErA BiEE U (energy efficiency and carbon emission reduction)

. 2 28(water efficiency)

- H7|S2A 22| A[d(waste management provision)

37) * Dealing with Incomplete and Inconsistent Market Data
Because of the comparatively limited number of green buildings and the resulting limited
transactions available for analysis, appraisers should anticipate that optimal comparables may
be difficult to find(The Appraisal Foundation, 2018: 44).
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2) Wypio| M8 : 12l VS CH|

10O *° ="

;\Olfﬁi, TEZA O 2= A2 ’o] W QskA] YUthil HeFtHThe Appraisal Foundation, 2018:
7-9). RUBPIREVIIIHE 214 71s4e] Bk ARISOM 44 o Be S 2] Agie
U AP7RA O] BHgEA] 982 4= Atk S AZISIR(FEE7IE EVS I 5.18), 71&9] &
BB7FAE T SRl AR 7HA Wi, AEHTH, AxEert 9 diAl|71e] vl-E AESKE Aol
A&7Rset 29| 7ol Agsital EAtHREB I EVS A 5.20).

LWI}7|Z(European Valuation Standards, 9" Edition, 2020; EVS)

Mz 72" Y 2|£7ks4(1. Valuation and Sustainability)
5. 7Yt & 2|&7ksAd(Valuation and sustainability)

’é*—o—l %710|Ef.

(Al existing valuation methods — mainly direct value comparison, income and replacement
cost — are suitable for the valuation of sustainable buildings. Comparable transactions are the
best proof of the market's willingness to pay for certain building features.)

-

522 YRlE ASSEDCHE 2% 4 24810 isto] tidet £4 715(profile) 12511 Hlndt= Y

=
ol = 4 Q.

(Discounted Cash Flow (DCF) can be a way of taking into account and comparing differing
profiles of operating and refurbishment costs.)

523 224Q A S oSfte RE/tsd0l2le Oln7t H=E2=2 ZAfcke 40| ofLlet Ciefer CHE 2915
o Mo AT Yoo oIE SO0IM of|UR| 2E42 21, BIg 2E, 520 F2 U=9 &
3, 2 A 5 et U==9 247t ZEEo BIR A&7sd O ARZRE o4 80| 7t

20| 2O $H20I2 Ofd 4 9UCk,

(One practical problem is that sustainability issues do not exist in isolation but, as noted
above, will overlap with other factors. For example, energy efficiency may be a virtue, a cost
saving, allow a higher quality of working environment and be an aspect of a modern building
which, as such, has lower maintenance costs, less need of refurbishment and may be in a
more attractive location. Taken on its own, energy efficiency might not be the decisive factor
in value.)
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F= RICS 7Fo]AA:E(Guidance Note)38)9] “FA-E F-a4te] 7ot 212k oj=njo]Aof 9]
O A4 7¥5Att B4 2 ANUAESCYS AR 452l el 7t 394 Hg
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&= RICS IAH7P|E 2o[HA LE
(RICS GUIDANCE NOTE: Global 3rd edition, December 2021)

‘A FELe| HWIel M2 o|=Hi0|A0| UM A& Ths/dat & E-ALR] Y ABUA(ESG)EH T
(Sustainability and ESG in commercial property valuation and strategic advice)

(27t & L]

10.2 AFEA R|Z(Capital expenditure)

0

Y A U AMd|AS Aed2 254 K7, WEMHS, 8 L (x| 20| M2t b 4 UCH E

of £4 A& 7t 2 ESG 27 Ao 2 R4S F0|Este =3yt HIBE CHFE 4 Ut T
2tM, WIRRte E4 A& HHE Fol| JEe 0|3l E4E SAlske A0| HiZAlsict
(The suitability of certain construction materials or services can vary between property type, age,
use and location. The ability and cost for a property to be upgraded to particular sustainability
and ESG equirements can also vary. Valuers are therefore advised to familiarise themselves with
valuation impacting characteristics relevant to the particular market.)

- BRtE 2SS0t e SHCZ st 7|s MBS okl HA| ZGA|IFe| W2o|A O|é Jeqsi
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g 4 oot Ti2tM HWIRRt= AME Jhsth 71s9l A10jd, O J|sat e F-A QldElE
CishA & QIAISHOR StCt.
(Valuers may need to assess the use of technology intended to improve sustainability and
consider them within the context of the local market. Technology can make substantial efficiency
improvements with resultant benefits but may also become obsolete. As a result, valuers should
be aware of the differences in the technology available, as well as financial incentives or grants
associated with the technology.)
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0= ZHAmEI[zHcke] M 19|AH 9(the Appraisal Foundation, VALUATION ADVISORY 9)

7% Z4dmIte| MaKSection VII: The Valuation Process)
3

Z+4m7t 34kA(The Three Approaches to Value)

ST oA WE]

HEXQ 254t Fotot ORRVIZ|2 HIEE BIEA| 7IX|E HEH|E A2 Ot Z|2t 24 Al 113 AFO|CHES
M2 74M-Chied 2|2y S-Areto|Lt 23 7[5 HI1o| AR). 0| f =2l HMOo|Lt JiE40| E= HIE
2 BIEA| 'nEVR|'ets YR|SHR| =Lt

(As with valuing traditional real estate, cost is not necessarily a good indication of value but is a
consideration in the analysis (particularly for new improvements or insurance-driven valuations). The
cost to construct or refurbish a building does not necessarily equal “value in exchange.”)
SIIHOME AMRERTION L7 US M 20| EX|Q| TIX|E Hoto] AIATIRIE RYSICH AHRY 2
TOHRPL 254 g2lde2 net HMefsty| foff RYE HIE OlAE AlEotr| = Che Aot} 2ty
Z32 A0 L] R0 ZYHIAPL 21gtd 230 AREHIES 2Yste O =30| &&= HolE7t
AHBE|o] Y 4 ACH

(The cost approach estimates market value by considering replacement cost less depreciation plus
land value. The principle of substitution is that a buyer would logically pay no more than the
adjusted cost to replace the property. Because certain green attributes are often new to the
market, there may be limited data to help the appraiser estimate the replacement or reproduction
costs of a green subject.)

—

N
W

™Y rlo

—_

HIE Z2H(Y71) 12{AFeHCost Approach Considerations)

- 2B AZZO| LE HI83 UBHMOl L& AZH|ES H|WSH AIZ S F St AT & 21540
‘27P HIE2 7t Hat =2 A AMQlstnE O 2512 42 FR(0~2%)7t AT BEEIL
A= 271 HIES Yot ste 2458 A 517| flahM A= (EIcHolM ofd) RE Z1=H|Z0]
St 218tE H|go| me|ojgde Ro| 2| RARHOF SiCH RASH A4 22|, He/z1EE Tlse EEste
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(Studies of markets sophisticated in green construction have compared construction costs of
green buildings to conventional new construction. One study found that often the “extra” cost
of green was not significant (0 percent to 2 percent) in all but the highest-performing assets.46
Appraisers should carefully examine green cost premiums over new (not renovation) code
construction costs to identify what factors were responsible for the added expense(s). Poor
construction management, a late decision to include performance/green features, or inexperience
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might result in higher than expected construction costs. The report should also clarify whether
the extra funds were used for actual property upgrades (like a large on-site power system or
high-performance windows).)
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(The cost approach may be best utilized as a tool for assessing the feasibility of a project for

investment purposes rather than market value in exchange. With all the variables associated with
green properties, the cost approach may not vyield accurate results for market value.)
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(A cost-benefit analysis can help determine whether or not additional costs constitute “green”
premiums resulting from an over-improvement or superadequacy with external and/or functional
obsolescence. This analysis should include:)
"Z7|" HZZ2 20l QAAMEIE / 2|H0|EQ| FHaKImpact of incentives/rebates that reduce the
“initial” costs)
HVAC A|ARI 379 22 4 249 “27 HI& ZZ(Reductions to the “initial” costs of
components, such as the size of HVAC systems)
W 2E| 2 218HE A L HGH|IE AEE FR 724 VS 7|2 AHBRI9| A}0|(Depreciation
estimates and the differences between using green components versus conventional
components)
DER AL D AIRHMAHEHAE)S Sof fME HdE L Ms Cl0|E(Better building and
performance data from modeling systems and commissioning)
A2 4 J|0x|E H|wSH A AAL G|O|E{(Data from audits comparing measured to expected
performance)
714 HHo|Mel 2| A2 A= (Utility expense reductions over the long term)
229 #8837 L 45 24, 74 L H|E(Component life-cycle performance analysis, durability,
and costs)
‘O B E= A= L2o0| JFes 2= 2= £49(Green attributes that will affect “future
proofing” or delayed obsolescence)
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(Cost may take on different meanings depending on whether short-term economic incentives
exist (i.e., when third parties offset some of the cost incurred by the owner). “Replacement cost”
is the appraisal yardstick, so clearly defining the cost to a new buyer will generally act as the
upper value limit.)

- iHI_g_ . ZAl / E|—7|0| 7—1 |2-I ]IO_IZL(O|A1|E|I:I) al %I-O|% 21 6|-7| 2-|O| 7_-|2-Ij|. | i%k)_“ %AI- |

=2 2
AP7|S ARl FuSHIES H3I5te A0 o7t B2
(Gross Cost: Total quoted cost before applying immediate/short-term economic incentives and
discounts. Use caution if this is above normal out-of-pocket net replacement cost.)
- £HE 1 B OI“'EI‘j U golg 25 Zokst & ZHI8C=Z HIZ ES7tsdt Maadte ZEsi,
O of QMIE|E= AHlokat L HZ|UA0] Chsl QEIR L= oA A=2 &2l Jts
(Net Cost: Total cost after accounting for all short-term incentives and discounts, which may
include immediate tax benefits. Net cost is most relevant to the market value analysis
as it is “out-of-pocket cost.” These incentives can be identified via independent
research with contractors/installers or dedicated databases.)
- WrEEY  VKESE Mg 3 2 HIE 22|t 22 o2 MAl sliEE st A 2z 7Y
CFO #=F0IM Mz 23 AR(Askel wStAIZoIMe] HIZIR|ELt "Eat 7t2]")E et
St 11 It P2 26| Olsliske 0] 22
(Depreciated Cost: This considers accelerated tax deductions and/or other tax advantages like
cost segregation.48 It may be important to fully understand the impact and
justification of an initial purchase from a CFO level—including tax considerations
(“investment value”)—rather than the appraisal’s more limited value-in-exchange market

value)

A AR B Aol il = RICS 7HldA-E(Guidance Note)= F54H] E4 2171 7HEA
o] Zolal, Hi WS H8et wf A|&7keA U W8 QRIS FHopf] o -uE AlA| v 7t
58 AHEIE sk BAsjoF ditkal A&sii

&= RICS IA™7P7|Z 7to|HA L E

(RICS GUIDANCE NOTE: Global 3rd edition, December 2021)

‘MU BFio| IWItel A 0{=HI0|A0| AU0IM A& Ttsdnt EHE-ALR] Y AHHEA(ESG)RH =
(Sustainability and ESG in commercial property valuation and strategic advice)

9.4 AlZH H2=: 21 H|W(Market approach: direct comparison)
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(The market approach provides an indication of value by comparing the subject asset with
identical or similar assets for which price information is available. Elements of the market
approach may also be required to generate the inputs for the income methods above. The issue
of capturing relevant ESG and sustainability factors is challenging where using the market
approach as assets are generally heterogenous. It is also difficult to distinguish from transaction
evidence what the motivations of the parties are in respect of sustainability and ESG. Where
using the market approach, valuers should analyse and set out the extent to which comparable

evidence is relevant, including in specific relation to ESG and sustainability.)

ol RS Aol 9ol Aol af Aol A2 st REsto] o
o B3 elolel/} @gsle] S A 97 8] thel] A8 vlm 9 2] oficks BAE AN

o} olefet olf= MEt VeRE Bl ANSoF Bk woleh

0= ZHAmI[zHcke] M 19|AH 9(the Appraisal Foundation, VALUATION ADVISORY 9)

7% Z4dm™Ito| HaKSection VII: The Valuation Process)
Zdmot 34kA(The Three Approaches to Value)
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(The sales comparison approach is most reliable when there are a number of similar
high-performance properties in the subject's market that have recently sold. Given the modest
market penetration of green properties in most markets and the relatively small number of
property transactions, there is often limited data available. Data limitations make it difficult to
determine proper adjustments between a conventional building and a green building or between
buildings that used different strategies to achieve similar high-level ratings.)

- 2GS 225| 25t CIO[EH0|AT FE511 ARE SIMchs 2212 Bl ChYO|L =
2f clole 2 29 CIOIES] 237t E 4 UTt 72ff CIOIEt 258t 3%, AlY 27RHARAL
BIHE, SSAR}, tHEADAQ| QIEIRVL, ZEEIIAL elelHel 2HS dAlshs 2[M9| #o| ot
(Organizations that have established databases to track green buildings and have published
resources may be a source of transactional and operational data for comparables and
adjustments. When transaction data are scarce, interviews with the market participants (owner
occupants, investors, tenants, realtors, and lenders) can be the best method for the appraiser to
make reasonable adjustments.)
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E3H ko] disfiAl F= RICSS] 7teld Ak E(Guidance Note)ollA= A|47Fs4 9 ESG
o aRlo] fisf gy E= DCFo® 13d 4= Itk Holth. o] & DCRgHol #-8sht
d=0= AR BaUt glon e WY ¥AF 4ES B3 itk Wk Altsiait A
29 F ddim 24 8404 7T 2A vAle Y= dEshke Aol $85H, =53t 3 47t
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&= RICS IAH7P|E 2o[HA LE
(RICS GUIDANCE NOTE: Global 3rd edition, December 2021)

‘AYUE FEio| oot M oj=HIo| A0 UM 2L ThsHnt BHE-ALE] U HHUA(ESG)RE B
(Sustainability and ESG in commercial property valuation and strategic advice)
9.1 Income approach: discounted cash flow, DCFH(ASHZY: 2SESQIDCFY)
[el 2 LE]
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(Under the DCF model, the forecasted cash flow is discounted back to the valuation date,
resulting in a present value of the asset (see IVS 105, 50.2). Investment value (worth) is
commonly calculated using explicit DCF technigues and is normally prepared for investors who
are seeking to judge not just current performance but also future. DCF may also be used to
calculate, for example, fair value or market value. A DCF will normally require valuers to prepare
detailed explicit income and cost assumptions relating to the subject property taking a specific
time frame and calculating an exit value.)

- DCF &2 oIz S8 HI8Y £ 71¥E EotH 1" & ATk FHO[ Ut ESH ESGY A% Tts
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(DCF has the advantage of clearly depicting the cash flow cost and income assumptions over
time, and is the preference of some market participants for taking account of ESG and
sustainability factors, as these can be modelled in detail and clearly depicted within the
valuation. These could even be factors that are not yet clearly evidenced in market transactions,
though an empirical basis should be used for making any adjustments, particularly where the
basis is market value.)
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77t € & Qe ZEO| 2750 FAIetTt
(Although DCF analyses future income and cost streams, in the case of a market value basis this
will be based on information known or capable of being evidenced at the time of the
valuation.)

- DCFO|| AtBEl= 0Ie2 YBHHo=2 Al CIOJE{(H2 34 ZEHE 7[Pe2 ot, 2E2 Hlw the 2
A2 =20l M CHRO{0F & AFO]| CisH 12aHofF Sh= BRAES 3I5HA| oh=Cl.
(The discount rate used for a DCF is typically based on market evidence (including transaction
evidence) and the model does not mitigate the need to consider the matters covered in the

comparables and evidence (see section 8).)
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(Higher rents are a typical expectation associated with high-performance buildings, but the
difference between green building rent versus a similar quality but less efficient structure may be
difficult to determine. Market rent determinations involve many factors, and operational
efficiency/green design is only one consideration. Rental rate differences between green and
non-green properties might be more qualitative, an emotional notion by the occupant that green
is “better,” “healthier, or a more contemporary design”)
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(Any rent “premium” might be attenuated when all top-tier properties in the market are green.
As mentioned previously, market participant interviews may be the best source to assess the
impacts of green attributes, branding, or other green-related factors.)

LT AlPoiiM= 2 Ikl A=0| U +28 =0 Bo YUieTt dScte A= LEKTE 2o
Higjer FSie +2= HEEIF 22 Y22, =2 YUt RAIE, SOl LIY F2 MY ©E
SOl &S F= B/t WL ZYE/NIE tid=dnt FARR Bl HESUS UG A Ao B
of SHEE, REYR 52 FoAWH MY Taot ATk Eot Y 29| dEIANYAIQ oY, UH L
dk) Sk Ud=dof duidel dye= AAg & ATt

(Green properties have been shown to generate higher tenant demand in some markets, which
may result in higher average rental rates. Demand preferences for properties with green
attributes often correspond with superior credit quality tenants, higher tenant retention rates,
and shorter re-lease time when a vacancy occurs. Appraisers should select comparables that
closely resemble the subject property and carefully analyze vacancy levels, absorption rates, and
effective rents as compared to the broader market. Post-occupancy evaluations (including tenant
surveys, complaint logs, etc.) may also shed light on the relative desirability of the space.)
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(Lower energy, water, and waste expenses are likely to be evident from a building operation
tracking and reporting system, as well as from benchmarking against otherwise similar buildings.
Better operations management may also improve “fault detection,” and lower the risk of
unanticipated repairs/capital outlays. Having historic records that show lower energy, water, and

waste costs can support a lower than market standard utility expense deduction in the pro

forma.)
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(Other expense items like marketing, maintenance systems, and property management may in
some cases be higher because of the needed communication, complex building systems, and
new technology risk. It is desirable to obtain actual operating history with category breakdowns
whenever possible. Some green technologies may have lower maintenance cost.)

ol B AT S RIS s 9] uHA slo] 24N, TSR
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BT A § AR WAlS A8 S glont Aeld A1) Wssi Hesi e A8

T 5 Ut oigel Utk ASHAHRIBPIE EVS I 5.21)

mlo

{3™WI17|Z(European Valuation Standards, 9™ Edition, 2020; EVS)

mz 7k "o o 2|&7ks/d(1. Valuation and Sustainability)
5. 7127t & R|&71sd(Valuation and sustainability)

521 9 AYOIME B7RRPE 240 YR2 =M VIS MESH| ffs] 1g S S HESIRL A=
g 4 ULk Ol AME 7hstt CIO[EO] S, Eel ¥ g A2y 24 Jiso| met g2 4 U
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(In some markets, valuers may try to apply advanced statistical methods to identify green value
as part of the analysis. This may depend on the quality, range and relevance of available data
and skill in its objective analysis. The use of multiple regression analysis may persuade more
sophisticated clients. Contingent valuation, hedonic pricing or even cost-benefit analysis may
offer approaches to do this but these can risk producing results that are uncertain, unduly
sensitive to changing assumptions, with large ranges and that are not obviously supported by
the market place. The valuer may also draw on the analysis of very large data samples that is
now possible. While that can illustrate even relatively subtle effects the statistical associations
apparently demonstrated need objective testing.)
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A Tt 100.3% 100.4% 100.9% 103.1%

iy | EAER 105.3% 105.0% 108.0% 60.0%
BA| St 101.4% 101.5% 102.6% 102.3%
azq | OHASR 109.7% 1122% 109.0% 122.7%
BA| St 103.8% 103.4% 103.5% 105.4%
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3A8) £t 103.3% 103.0% 103.2% 103.3%
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OlH4R|t=H|(B)| 119,937 | 6.64 | 173,504 | 9.14 | 250,905 |12.37| 323,270 | 15.04
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HESAMHITIKC)| 1,687,553 | 93.36| 1,725,431 |90.86| 1,777,919 | 87.63 | 1,826,587 | 84.96

ASHZCOHF) | 1,308000 | - | 1308000 | - | 1,308,000 | - |1,308000| -
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ZZAMIE) | 1,718000 | - | 1,766,000 | - | 1,831,000 | - |[1,888,000| -
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Ol4A|Z=H|(B)| 136,903 | 5.00 | 243,747 | 835 | 327,335 |10.70| 397,017 | 12.51

M| Z3AHIA) | 2,735,398 [100.00| 2,917,431 |100.00| 3,058,268 |100.00| 3,174,813 | 100.00

HSSAMHIIKC)| 2,598,495 | 95.00 | 2,673,684 |91.65| 2,730,933 | 89.30| 2,777,796 | 87,.49

H=BETIKF) | 1,561,000 | 72.57 | 1,561,000 |70.00 | 1,561,000 |68.20| 1,561,000 | 66.82

HESAMHITIHD)| 2,043,800 | 95.02 | 2,043,800 |91.65| 2,043,800 |89.29 | 2,043,800 | 87.49

Z3AHI(E) | 2,151,000 |100.00| 2,230,000 [100.00| 2,289,000 |100.00| 2,336,000 |100.00

Uk ZEB5S ZEB3 ZEB1

BIE HiE HIE HIE BIE HiE BIE HiE

Oj{A[Z=H|(B)| 134,840 | 5.00 | 237,376 | 827 | 307,659 |10.30| 381,828 | 12.27

| S3AHIA) | 2,694,525 [100.00| 2,869,355 [100.00| 2,987,940 |100.00| 3,111,985 |100.00

HESAH|TIKC)| 2,559,685 | 95.00 | 2,631,979 |91.73| 2,680,281 |89.70 | 2,730,157 | 87.73

HEREHIHF) | 1,561,000 | 72.57 | 1,561,000 |70.06 | 1,561,000 |68.53 | 1,561,000 | 67.00

HSSAH|TIHD)| 2,043,800 | 95.02 | 2,043,800 | 91.73 | 2,043,800 | 89.72 | 2,043,800 | 87.72

Z&AHI(E) | 2,151,000 {100.00| 2,228,000 [100.00| 2,278,000 |100.00| 2,330,000 |100.00
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olA4Z|=H|(B)| 114,583 | 5.02 179,614 | 750 | 245369 | 9.79 | 320,875 | 12.19

M| S3AHEI(A) | 2,283,889 [100.00| 2,394,639 |100.00| 2,505,228 |100.00| 2,631,514 | 100.00

HSSAHITZHC)| 2,169,306 | 94.98 | 2,215,025 [92.50 | 2,259,859 | 90.21| 2,310,639 | 87.81

HERZHIHF) | 1,679,000 | 71.66 | 1,679,000 |69.78 | 1,679,000 |68.06 | 1,679,000 | 66.26

HSSAHITIKD)| 2,225,100 | 94.97 | 2,225,100 |92.48 | 2,225,100 | 90.19 | 2,225,100 | 87.81

Z3AHI(E) | 2,343,000 |100.00| 2,406,000 [100.00| 2,467,000 |100.00| 2,534,000 |100.00
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OlH4R|t=H|(B)| 110,926 | 5.02 | 178,003 | 7.65 | 238,977 | 9.85 | 310,595 | 12.19

M| Z3AIA) | 2,211,434 1100.00| 2,325,604 |100.00| 2,427,145 |100.00| 2,547,982 | 100.00

HSSAHITZHC)| 2,100,508 | 94.98 | 2,147,601 |92.35| 2,188,168 | 90.15 | 2,237,387 | 87.81

HEEEHIHF) | 1,679,000 | 71.66 | 1,679,000 | 69.67 | 1,679,000 | 68.03| 1,679,000 | 66.26

HSSAHITIKD)| 2,225,100 | 94.97 | 2,225,100 |92.33 | 2,225,100 | 90.16 | 2,225,100 | 87.81

Z3AH|(E) | 2,343,000 |100.00| 2,410,000 [100.00| 2,468,000 |100.00| 2,534,000 |100.00
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B 47> 298 ol|zZ2ESE US Al FAILOHYE)S 7t SAHE| B =Y

el /i, %

2RO /1 7

Uk ZEB5S ZEB3 ZEB1

HIE BlE HIE BlZ BIE HlE HIE BlE

o

OlHR|2=H|(B)| 76,480 5.01 122,651 764 | 172,987 |10.24| 242,142 | 13,41

Z3AH|(A) | 1,526,527 [100.00| 1,605,244 |100.00| 1,689,911 |100.00| 1,805,575 | 100.00

HSSAMHITIHC)| 1,450,047 | 94.99 | 1,482,593 |92.36| 1,516,924 |89.76 | 1,563,433 | 86.59

HEEEHIHF) | 1,741,000 | 72.30| 1,741,000 | 70,32 | 1,741,000 | 68.33 | 1,741,000 | 65.92

HSSAHITIKD)| 2,287,100 | 94,98 | 2,287,100 | 92,37 | 2,287,100 | 89.76 | 2,287,100 | 86.60

o
Z3AMH|(E) | 2,408,000 |100.00| 2,476,000 [100.00| 2,548,000 |100.00| 2,641,000 |100.00

Yk ZEB5 ZEB3 ZEB1

=2
= BlE HIE BlIE HIE HIE BIE BlIE

oAz =H|(B)| 74,240 5.01 119,349 | 7.66 | 168,418 |10.26| 219,520 | 12.71

ZZAH|(A) | 1,481,571 [100.00| 1,558,562 |100.00| 1,641,110 |100.00| 1,726,578 | 100.00

HUSSAMHITIKC)| 1,407,332 | 94,99 | 1,439,213 |92.34 | 1,472,692 | 89.74| 1,507,058 | 87.29

H=HETIKF) | 1,741,000 | 72.30 | 1,741,000 |70.29 | 1,741,000 |68.30| 1,741,000 | 66.45

=22
Z-}rﬂc;l HSSAHITIHD)| 2,287,100 | 94.98 | 2,287,100 |92.33 | 2,287,100 |89.73 | 2,287,100 | 87.29
=]

Z&AHI(E) | 2,408,000 {100.00| 2,477,000 [100.00| 2,549,000 [100.00| 2,620,000 |100.00
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A8 3 1+68, 1++58Y USS H2 HFAE 20 tgt S3AME AESHA S 553
A9 BiskE AEEYTH ol ATohH, WSATAEL 1+539 dUdT B
1,375,818 9011 1++532 1,443,723902 55 7+ TAH] iPOl% %

3 o] HolA] USITHp)0.05). ATALL 14539 Teag

1++55E 1,827,967H019oH 5+ 7F %’\}H AJolE AT 75547}
(p<0.05). 7IEAEE 1+559] ST Bt SAHIgEe] 1,361,359¢°]

g Bt AN 1,301,3849 0% 23] %T}O] FEoIRE W A4
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FAZ0Z fellsignt
539 Beluly
ste Ao Ueiton] $A%

O 5 IF AN Zo7t FoJ5tA] (it olE Hi Al disiAet AS=oluA] BET
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" HEHAL Bt HEHAL
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PN 1,332,617 446,533 1,827,967 514,858 0.035
7|EfAIE 1,361,359 507,986 1,301,384 847,454 0.833
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