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Abstract The purpose of this paper was to comparatively investigate the efficient building incentives in Korea and
foreign countries and to seek strategies to enhance low energy building integrated design market infrastructure in Korea. The
structure of incentive policies were composed of four main component: 1) types of financial aids and beneficiaries, 2) energy
performance criteria and verification methods, 3) supports for low energy building integrated design, and 4) funding
sources for incentive programs. Every overseas incentive program has adopted a design team incentive along with building
owners incentive and the range of target buildings have been extended from new construction to remodeling projects.
The main system of the program is the performance standard through which projects were investigated and the level
of incentive are decided. Initially, the integrated performance has been investigated through simulation methods, but
the construction performance evaluation and energy monitoring methods are emerging. In addition, the direct support
and educational support for integrated design has been provided to enhance the foundation of relative markets.
Financial funding is also a key component of the program and more aggressive funding strategies have been adopted.
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Table 3. DOE Energy Policy Act (United States)

Building Ower, Design Team(Architect, Engineer,

Ul A= 2002d 1E5E ASAASHE ASAE Beneficiary .
ESCO Firms)
= }\] 32 /\] 2o 2 20134 2%“‘%51 Zi B A ;8’7] Commercial Building Industrial
%‘ﬂ oﬂ [q_ 2 = }_\Hl bl %_ ooz *é o]] jé @ /\} —o], ‘Ffch; gl bl %_ Building Owner | Building Multifamily residence
: N N B . Target Commercial Building Renovation
&5 22471~ HH%% 53t %Qﬁé%-ﬂ QFEH% ‘CH?} Buijﬁrelgs Municipal Building
=AAFAF ARE APshn gk AR BYsE Desgn Tea | (Sehool. Universiy. Aior,
. ) N ~ Library,Post Office, Fire Station,
‘(':H—éﬂ ;(O‘?—‘X %01]}\1 l’%éﬂﬁéﬂ%zi EQ]' (:\’_:‘_74]6}01 Z]HC]— Police Station),
/gﬂl_E‘_.g;” A ?:)‘l—\?j_% Egﬁ 7 _5}7_% OﬂLﬂ x] 28T ﬂ]_ = /gylzj lncenftive Type! Tax Deduction
- . Performance
201z =34 e} HEA 5-15%, ¢1= T 537k YA Criteria ASHRAE Standard 90.1-2007
Al 3-15%Z Table 29} #o] }—‘o:‘ A &har 9\)\13]-[5] Integrat| oy | $ 1.8 per square feet
ed Max. $1,800,000
Min. 50%
s [ . Design| Reduction $ 1.8 per square feet
Table 2. Sustainable Building Incentive Program (Korea) Perform .~ Max, $1,800,000
Beneficiary Owner ance
Target . . . Min. 25%
Buidlings Min. Floor Area 500 square meter Partial Lighting Reduction $ 0.6 per square feet
Tax Deduction Min. 15%
i HVA 0.6 feet
Incentive Type (Acquisition Tax and Property Tax) Applica Owner c Reduction $ pet squate fee
o Building Energy Performance Certification tion Min. 10%
Criteria G-SEED Certification Envelope Reduction $ 0.6 per square feet
Acquisition Tax
G-SEED Green 15% Deduction
1" grade Property Tax At AE-LS Table 30 A&t vle} o] AE9)
EPC 15% Deduction (5 years) ¥, 2w TzAn A2dS AR oz AE oAt
1 grade Acquisition Tax ’ ’
Integr G-SEED Green 10% Deduction o] ASHRAE Standard 90.1-20072] 7|5 71E tj¥] <1
nd - - -
ated Pemde ) Propeny Tax 7 50% olgel uAE A7kat w A 9lo] Fhse,
Owner 10% Deduction (5 years) . o =y o . S
Perfi Acquisition Tax A A 7SS 5 A5 WA AdeE
erfor| .
mance G-SEED CGreen 10% Deduction AR FZot) oUAd S5 AE2 Autodesk Green
1" grade Property Tax
EPC 2™ 10% Deduction (5 years) Building Studio, Design Builder, DOE-2.2, Energy
grade Acquisition Tax Gauge, Energy Plus, Energy Pro, Ener Sim, eQUEST
G-SEED Green 5% Deduction .
2 grade Property Tax , Hourly Analysis Program, IES, TAS, TRACE700,
3% Deduction (5 years) TRNSYS 59 2738 A A3A IT 2] §3
7ol 7hsskes stelti10].
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Table 4. Saving by Design (California, United States)

Building Ower, Design Team(Developer,
Beneficiary Architect, Engineer, Contractor, Energy
Consultant)
Target
?I ge Non Domestic Building
Buidlings
Incentive Types Financial Grant
Performance Title 24 Energy Efficiency Standards
Criteria (Title 24, part6)
$0.1+(reduction
0-30% Reduction| rate-10)%X0.01 per kWh
Inteerated Max. $150,000
ntegrate:
O 0.3 kWh
wnet B0-40% Reduction| $03 per
Peri Max. $150,000
erforma
More than 40% $0.4 per kWh
nce
Reduction Max. $150,000
Design Mim. 10% 1/3 of Owner’s Incentive
Team Reduction Max. $50,000
0.05 kWh
Lighting $0.05 ‘per
+ $100.00 per peak kW
Partial L $0.15 per kWh
Daylight
o AYIENINE | $100.00 per peak kW
wner
Applicati $0.15 per kWh
on HVAC + $100.00 per peak kW
$1 per 1000 kcal
Hot Water $1 per 1000 kcal
Building o 10 % of Owner’s Energy
Commissioning . .
o Reduction Incentive
Managem wner .. | 20 % of Owner’s Energy
[Energy Monitoring . .
ent Reduction Incentive
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Table 5. NYSERDA Incentive (California, United States)

Beneficiary Building Ower, Design Team(Architect, Engineer)
Target
? rg.c New Commercial Building
Buidlings

Incentive Types

Financial Grant

Performance
L. ASHRAE/IESNA 90.1-2007
Criteria
$0.11 per kWh +
3-9% $230 per summer peak kW
reduction 60% Additional Cost
Max. $ 7,500,000
$0.12 per kWh +
. $240 per summer peak kW
9-16% reduct
o equelion | 609 Additional Cost
Max. $ 7,500,000
$0.13 per kWh +
. $250 per summer peak kW
O 16-239 duct
wer Vo reduction | "o, Additional Cost
Max. $ 7,500,000
$0.14 per kWh +
260 k kW
Integrated| 23-30% reduction $ per su@cr peal
60% Additional Cos
Performa Max. $ 7,500,000
nce $0.16 per kWh +
. |$280 per summer peak kW
30% reduct
over o reduction 60% Additional Cost
Max. $ 7,500,000
3-9% $25 per summer peak kW
reduction Max. $ 3,400
40 k kW
9-16% reduction 3 pe;[::-m;nzr,ozza
Desi 55 k kW
S8 16-23% reduction $55 per summer pea
Team Max. $ 6,700
. $70 per summer peak kW
23-309 duct
7% reduction Max. $ 10,000
90 k kW
over 30% reduction $90 per summer pea
Max. $ 15,000
Inteerated berf: Analvsi 50 % of Analysis Cost
erfomance Analysis
MY Design YIS (85,000 - $ 750,000)
. Team Certification LEED Consulting Cost
Design .
Assistance (Max. $ 25,000)

ol et AAH FrE A= oM 2B S
Holar 9tk 2009 A AlUAgel| o 7] A=
oA Ao galas gEF AFF 2 fxl
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A 12719 £ )91 3etAlel 22X XY A71E g
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g ABsE 5 5709 e ANES s 479 A
FE I AZ] AA QA B 20%E AL o]=
AIAEZES F19 TRRRle] PEARI 7|2 &l ]
A A E = Alo] okt MAIAQ] YAl A &
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HAS BeAe S BEsa g Ao, 7 30
SAAM A5F, TARIE, duA AR ES] d33t 4
s dAE 2R FaL Ado23).
Table 6. Integrated Design Assistance Program (Fort
Collins, United States)
Beneficiary Building Qwer, De.51gn Team(Developer,
Architect, Engineer, Contractor)
Target New Construction and Renovation
Buidlings ( Min. 10,000 squqre feet)
Incentive Types Financial Grant
Performance Fort Collins E Use Tntensity(EUT)
Criteria O ollins Energy Use Intensityi
Integrated| ¢y $5,000 + $0.10 per square
feet
Perf Desi in. 70% Reduction
erforma
esign 1/3 of Owner’s Incentive
nce Team
Min. 70% 0.25X$0.021/kBtu/yrX
| Owner Reduction, (avg. EUlI-project
Construct] Commissioning EUDXfloor area
on
i Report, Bloor Di
Design e oor eor 1/3 of Owner’s Incentive
Team Test Report
Buildi 0.75X$0.021/kBtu/yrX
WS Owner Min. 70% (avg. EUI-project
Reduction, Energy EUDXfloor area
Managem Desi Monitoring Report
ent esign 1/3 of Owner’s Incentive
Team
AlEQIAE|B.E] 79 7AnAY B ek e 7]EA
5 BuA AES %= s glen, Vg VEEs
75Pa 7}SkA] 0.25 CFM/ SFE Shiatolof ghc}, mpx|uh
FF F 2Nl U g A 710S
7] el EE F2d W Ao 127099 oy
A BUEE A3E V1o S 9ol A5
JAE|BE A|Fghr)
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71’4 5(Building and Construction Authority)
%! 377 sist
FAA T2 oz 1¥vl=(Green Mark)
= 20059 AlFSIR A, o]F HbHE] 9siA
2006 ﬂprEi ko] RIAE B A =7t AR FH AT
I¥nta AEAE QAJAE] E(Green Mark Incentive
Scheme For New Buildings, GMIS-NB)&= A&51ES
oz adua 7 B VEHE YA AHEE O
H] Azbepel wet WAT JQAEBE AlFsl= AoliL

a¥nta 7|EAE QAE]E(Green Mark Incentive

e olef B Yoo

Table 7. Green Mark Incentive Program (Singapore)

Building Ower, Developer, Design Team(
Beneficiary Architect, Mechanical Engineer, Electrical
Engineer))
Target Non Domestic Building ( Min. 2,000 ter)
n Domesti ildin in. 2, re meter
Buidlings on Domestic Building square metel
Incentive Types Financial Grant
Perfi
e o‘rm?ncc Green Mark and Energy Efficiency Index
Criteria
$3,000 per 1,000m2,
Owner Max. $300,000
New Desi Gold —
i
esien $500 per 1,000m2
Constructi Team
o Gold Pl $5,000 per 1,000m2,
T
on e o T Max. $2,500,000
Desi Min. 25% Energy —
esign
Integrated € Reduction $800 per 1,000m2
Team
6,000 1,000m2
Performa| Owner Platinum, %6, per %, ’
. Max. $3,000,000
nce Desi Min. 30% Energy ———
i
esien Reduction $1,000 per 1,000m2
Team
Gold, 5% of Qualifying Cost
. Max. AirCon Efficiency | Max. $150,000 per
Existing
. 0.7KW/RT each Tranche
Building v
Gold Plus, 8% of Qualifying Cost
Inteerated O Max. AirCon Efficiency | Max. Max. $300,000
ntegra wner
cerate © 0.65KW/RT per each Tranche
10% of lifyi
Performa Platinum, °0 CQuta ifying
0s
Max. AirCon Effici
nce ax. AirCon Efficiency |\ $600,000
0.6KW/RT
per each Tranche
40% X ( 70% of
Min. 40% Energy /04 ( 70% o
Reduction (Simulation) Qualifying Cost, Max.
ion (Simulation
eductior ulatio: $ 6,000)
35 - 38 % Energy 15% X ( 70% of
Reduction Qualifying Cost, Max.
Integrated| Design (Monitoring) $ 6,000)
Design | Team 38 - 40 % Energy 30% X ( 70% of
Reduction Qualifying Cost, Max.
(Monitoring) $ 6,000)
40 % and more Energy 60% X ( 70% of
Reduction Qualifying Cost, Max.
(Monitoring) $ 6,000)
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Table 8. Comparison of Energy Efficient Building Incentive System

A B C D
Coun| . . Incentive Type, Beneficiary Incentive Performance Criteria .
try Region | Title Grant Tax Design Integrated |Construction| Partial | Combinded Integrated Design Fund
Tan
Deduction Team Performance| Operation | Application | Criteria Support
Buildi
Support uilding
Central | for Energy
Kore] 1 Performance G-SEED
Govern | Green - Owner - e - - e - Local Tax
a e Certification Certification|
ment [Building .
Act (Min. 2
Grade)
. ASHRAE ASHRAE
Architect
: Owner? Engincer Standdard ) Standdard ) )
Federal | Energy g 90.1-2007 90.1-2007
. Contractor . . Federal
Governe| Policy (Min. 50%) (Min. 25%) Tax
mnt Act Desien? 100% of
esi
- e Owner’s - - - -
Team .
Incentive
Title 24 i ideli
Architect | Title 24 N R Design Guideline 4
Engineer Energy Commissioni E]é‘nérgy (Design Resources, | Regional
n icienc ildi
Owner - Contractor | Efficiency E e Standa dy - Building Energy Energy
ner, andar i i i
Saving Energy Standard | - &y . Simulation Tool) PmVldif
i nitorin mmer i
Californ By Consultant | (Mim. 10%) onitoring umme: Education (PG&EG,
ia Desi Peak kW (Energy Education | SMUD ),
esign
g Architect 13 of Center ) SDG&E"
Design Engineer o O, Expert Consultant SCEY,
. Team i Energy wne_r s ) ) ) ( Commissioning | SoCalGas”
Unit Incentive -
ed Consultant Monitoring)
Architect ASHRAE
chitect
State ! Standdard Perfo@ance
; Engineer 90.1-2007 Anaysis Grant
Owner - C(])Entractor Min. 3% - - LEED (50% of Cost)
ner; i
Yok | DA Conitan | S ot sosany [YSEROA”
or Peak kW (Mas. $25,000)
Expert Consultant
. 10-30% of .
Design ( Technical
- - Owner’s - - LEED . -
Team . AdviceCommissioning)
Incentive
Fort Commissioni Design Guideline
Architect n
K Collins . ¢ (Strategy and Regional
Owner - Engineer BT AirTightness - - Technology)
Ei
(M&E) . o Test Education nefgy
Fort " (Min. 70%) Monitori . Provider
.| IDAP onitoring (Citizens )
Collins (Fort
Expert Consultant .
. 1/3 of 1/3 of . . Collins
Design ( Technical Advice .
- - Owner’s Owner’s - - . Utilities)
Team . . Energy Analysis
Incentive Incentive .
Commissioning)
Energy
Effici i ideli
Ovwner ) iciency ) ) Green Mark Désxgn Guideline
Index (Building Integrated
Singapore Green (Min. 25%) th)tovoltéic . BCAI
Mark Energy Energy Installation Guideline)
Design Efficiency | Efficiency Education
Team Index Index (Energy Simulation)
(Min. 40%) | (Min. 35%)

1) Acquisition Tax Reduction and Property Tax Reduction, 2) Income Tax Reduction
3) NYSERDA : New York State Energy Research and Development Authority, 4) IDAP : Integrated Design Assistance Program,
5) PG&E : Pacific Gas and Electric, 6) SMUD : Sacramento Municipal Utility District, 7) SDG&E : San Diego Gas And Electric,

8) SCE : Southern California Edison, 9) SoCalGas :
11) BCA : Building and Construction Authority

Southern California Gas Company, 10) Energy Use Index
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