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Section 1
EXECUTIVE SUMMARY

1.1 Overview of Energy Efficient Building Markets

Amid concerns over managing energy costs, increasing interest in sustainability among
public and private organizations, and energy legislation, the market for energy efficiency
equipment and services is on the rise worldwide. On the demand side, building owners
and managers are aiming to increase the efficiency of their building portfolios to attract
increasingly savvy tenants and reduce operating costs. On the supply side, building
component vendors and service provides are developing long-term strategies around
energy efficiency to meet this demand.

This Pike Research report provides a comprehensive, global look at the state of energy
efficient buildings markets today and the main factors that will contribute to their growth
over time. Energy efficiency markets consist of three main segments:

e Energy service company (ESCO) revenues, driven by energy performance contracting
(EPC) and other energy efficiency service delivery mechanisms

e Non-ESCO energy efficient heating, ventilation, and air conditioning (HVAC) system
sales and services

¢ Non-ESCO energy efficient lighting system sales

The size, structure, and composition of energy efficiency markets vary from one country or
region to another. ESCOs form the core of most energy efficient markets, engaging in
long-term energy efficiency contracts with building owners. However, a holistic
consideration of the global energy efficiency market includes sales of energy efficient
HVAC equipment and lighting systems beyond the ESCO model. In virtually all areas,
markets are growing, but the market and policy drivers can be markedly different.
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Figure 1.1 Energy Efficiency Market and Policy Dynamics by Country

Nationel Encray gf::a“d's;d; Public Siclar | PrivaboSector | Access 1o Thind-
Efficiency Policy Everay Eibciency Efficiency Activity Efficiency Activity Party Financing

United States q ] < & ot  t
Germany 4 . 0 O 9
= o [ ) ( &
United Kingdom ® E ot D &
ltaly O 0 O O 0

China o 43  t ot &t
Japan (4 ® 4 ) 4 (]
South Korea q] (4 ] () D D
Australia - ® & ot @

India () ot ™t ™t ()
United Arab Emirates ™ ™ ™ ™ O
Brazil ™ D1 &) ™t (]
= o o o o ?
South Africa ™ ot &) & ()

(Source: Pike Research)

Developed markets in North America and Western Europe have particularly robust energy
efficiency markets. ESCO revenues measure in the billions of dollars, bolstered by public
sector clients with long energy performance contracts. However, the fastest growing
markets are outside of these regions. China’s energy efficiency markets, driven by strong
central government policies and the addition of 7 billion SF of nhew commercial building
space every year, will expand at an annual rate of 9% as both public and private
organizations adopt efficiency and access to financing improves.

Today, the global market for energy efficiency stands at $67.8 billion, encompassing ESCO
revenues, sales of energy efficient HVAC equipment, and sales of energy efficient lighting
systems. By 2017, the market will grow to $103.4 billion at a compound annual growth rate
of 7%. Growth will occur in all regions and for all technology types except energy efficient
lighting, a market in which total market size will contract with the advent of increased levels
of LED penetration and reduced demand for lamp replacements.
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Chart 1.1

Energy Efficient Buildings Market by Region, World Markets: 2011-2017
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The energy efficiency markets — the United States, Germany, France, the United Kingdom,
and China — represent over 75% of the energy efficiency market worldwide. The winning
business models in each, however, will differ based on the unique demands of each
market and the availability of crucial financial resources to drive energy efficiency
investment on a broad scale.

© 2011 Pike Research LLC.
All Rights Reserved. This publication may be used only as expressly permitted by license from Pike Research LLC and may not otherwise be accessed or used, without the
express written permission of Pike Research LLC.

3




\9 PikeResearch e Gobal Outiobk

Section 8

TABLE OF CONTENTS
15T o2 1T o e R 1
EXECULIVE SUMMAIY .......ceeeiiiiiiiccccceerrss s sss s sssse s e s s s s s s s s s e e e e s s s s s s samn s e e e e e sa e s amnnn e e nesan s nnnenssasnnssnnnnnsensnn 1
1.1 Overview of Energy Efficient Building Markets ...........cooo i 1
15T 1 o 4
= L = o013 =] - o 4
21 Energy Efficiency Market ECOSYSIEM ........ooo i 4
2.1.1  Energy Service Compani€s (ESCOS) .......ccoiiiiiiiiiieiie e 4
2.1.2  Equipment ManUFACIUIEIS .........c.uuiiiiiii et e e e e 6
2.1.3  Architectural/Engineering/Contracting (AEC) Service Providers .........ccccococeviivieeeiiiien e 7
2.1.4 Real Estate COMPANIES.........ccoiiiuiiiiiii et e et e e e e e e et reeeaaas 7
215 Financial INStIULIONS ......cooiiiiiie e e e e 7
218 UHIHHIES ettt 8
217 Demand Side CUSIOMETS ......coiiiiiiiie ittt e ettt e e sttt e e e s snte e e e s anteeeeeanbeeeessseeeeeane 8
1741 PUDIiC SECLOr CUSIOMEIS ...cooiiiiieeieeee e e e e e e e e nreeeeaeeeean 8
21.7.2 Private SeCtOr CUSIOMEIS........oo et e e e e reaeeeaaeeeean 8
15T 1 T 10
Products, Services, and Market DYNamIiCs.......cccccciiriciiimmmiriiinccssere s sssms s s s e s s ssmnn s e s s esssssssmmenes 10
3.1 OVEIVIEW ..ttt e e ettt e e e ettt e e e ettt e e e eate e e e e e teeeeeasteeaeasseeeeaasteeeeeansaeeessnsseaeeanseeeeansanennans 10
3.1.1  Comparative Analysis of National Energy Efficiency Market Activity..........ccccccovvieviiiinennn. 10
3.1.1.1 Energy Efficiency Technology and Green Building ActiVity........ccccccooiiiiiviiiieeiiieennn. 10
3.1.1.2 Energy Efficiency Market and Policy DyNamicCs .........ccceeiiiiiiiiiiiiiee i 12
3.2 Energy EfficienCy TEChNOIOGIES ..o e a e 13
G 702 B o 1=Y | {1 o o [P P P PPRP SR 14
B T2 ©7o o |12 Vo P RPRR SR 14
0 N o o A= (T SR 15
3.2.4  HVAC and Lighting CONtrOlS .......cooiiiiiiiiiiiie et e e saeee e 15
3.2.5  AmDIENt COMIOI .. ... e e e e e e e e e e s e e e e e e e e nreeee s 15
R0 T I T | 1 1o Vo [ 15
3.3 [T g T g =Y = USSR 16
TR B I U T [1 (=T IS = (= OSSPSR 16
3.3.1.1 Energy Service Company ACHVITY ......c..oiieiiiiiiiiie e 16
R 0 TR e 0t TR @70 1091 77T 1 0o SRR 17
3.3.1.2 Energy Efficient Technology AdOpLioN............cueiiiiii i 18
3.3.1.2.1. Energy Efficient HVAC EQUIPMENT.........cuviiiiiiiee et 18
3.3.1.3 Green Building Certification ... 19
3.3.14 FINanCing INSIIUMENTS ......coiiiiiiiieeee e e e eaa e 19
3.3.1.4.1. Green Building and Energy Efficiency LOaNS ...........cccoooiiiiiiiiiii e 20
3.3.1.4.2.  PACE FiNANCING ... ...eitiiiiiiiie ittt sttt e e st e e e snnb e e e e snneeens 20
3.3.1.5 AJACENT MAKEES ... 21
3.3.1.5.1.  DemMand RESPONSE ....coeiiiiiiiiiiiiiei ettt e e e e e e et e e e e e e e e e eeeeaaaeeeaannnneeeeaaaaean 21
3.3.1.5.2. Renewable ENergy SEIVICES .......ccciiiuii ittt e s 21
3.3.1.5.3. Energy and Carbon Management Software and Services............ccccccevvivvrerninennn. 22
3.3.1.6 MAFKEE DFIVEIS ...ceeiieiiet ettt e e e ettt e e e e e e e s et e e e e e e e e nenaeeeaaaeeean 22
3.3.1.6.1. New Financing Schemes Lower the Bar for Efficiency ..........cccccceviiieiiicineeiienn. 22
3.3.1.6.2. Perceptions of Rising Energy COStS ..........ccceviieiiiiiiiiiiiiie e 22
3.3.1.6.3. Corporate Sustainability Initiatives and Public Image...........ccccccceveeiiiiiciiieeeeeeee, 22
3.3.1.7 = Ty N = = 14 1= PR RTR 22

© 2011 Pike Research LLC.
All Rights Reserved. This publication may be used only as expressly permitted by license from Pike Research LLC and may not otherwise be accessed or used, without the
express written permission of Pike Research LLC.

100




\9 PikeResearch e Gobal Outiobk

3.3.1.7.1. FINANCIal BArTiErS ......ccueeiiiiiiiiee ettt 22
3.3.1.7.2.  Lack of Post-Retrofit Data...........cccooiiiiiiiii e 23
3.3.1.8 REGUIAIOTY ISSUEBS ...t e e 23
3.3.1.8.1.  BUIlAING COUES ..ottt ettt ettt e et e e s e e nneeee s 23
3.3.1.8.2. Commercial Benchmarking LaWs ..........c.cooiiiiiiiiiiiii e 24
IR TR < TR S I 1= T oo 1 U o [ oo [P PSPPSRI 25
3.3.1.8.4. Public Sector Green Building POlICY .........c.cceiiiiieiiieiii e 25

G T -1 o T- o - U 25
3.3.2.1 Energy Service Company ACHVITY ......c..eiiiiiiiiiiiie e 25
3.3.2.2 Green Building CertifiCation .............oviiiiiieeiie e 26
3.3.2.3 ReEGUIALOIY ISSUES ... e e e e e e e 26
3.3.2.3.1. BUIldING COUES .....uuviiiiiiitiie e 26
3.3.2.3.2.  INCeNtivES @nd GrantsS .........coocuiiiiiiiiiiie it 26

3.4 L0 o] o PRSP 27
K B O 1T o1 RSP EPPRR 27
3.4.1.1 Energy Efficiency Financing in EUrOPE..........ooiiiiiiiiiee e 28
3.4.1.1.1. Energy Supply Contracting .........cceeioeriiiieiie e 28
3.4.1.1.2. Energy Performance Contracting...........cccceuueeiierinieeiiie e 29
3.4.1.2 Energy Efficient Lighting in EUFrOPE ........cooiiiiiiii e 29
3.4.1.3 Energy Performance of Buildings Directive (EPBD)..........cccccoeviiiiiiiiiiie e 29
3414 Energy Efficiency Directive & National Energy Efficiency Action Plans...................... 30
3.4.15 Smart Energy Buildings Campaign...........cooiiiiiieiiiiie et 30
B € 1Y 4o 0 =0 Y PRSPPI 30
3.4.21 Energy Service Company ACHVILY ......cooiieiiiiiiiiiece e 30
3422 e T o (YA Yo [T o Tor = J PRSP 30
3.4.23 Energy Efficient LIghting .......cooi i 31
3.4.24 Green Building Certification .............oii i 31
3.4.25 FINancing INSIrUMENTS ........ooiii e 31
3.4.2.51. KfW Bankengruppe ERP Energy Efficiency Program.............ccccoooiiiiiiniiiiniinnnenn. 31
3.4.2.6 AJACENT MAKEES ... 31
3.4.2.6.1. Renewable and Distributed Energy ServiCes ..........cccccocvriiaiiiriiieeniie e 31
3.4.2.7 MAIKEE DFIVEIS ...ttt et e e 32
3.4.2.8 MAIKEE BAITIEIS .....eeiieiiie ettt 32
3.4.29 REGUIALOIY ISSUES ... e e e e e e e s e e aaaeean 32
3.4.2.9.1. Integrated Energy and Climate Program (IECP) ........cccccccoiiiiiiiiiiiii e 33
3.4.2.9.2. EU Energy Service Dir€CHVE........ccocieiiiiiiiiiiiiiie ettt a e 33
3.4.2.9.3.  ENErgy PasSPOrt........cooi ittt 33
K T o = [ ot SRR 33
3.4.3.1 Energy Service Company ACHVILY .........ooiiiiiiiiii e 33
3.4.3.2 Energy Efficient Technology AdOption............ooiiiiiiiie e 34
3.4.3.3 Green Building Certification ............oooiioiii e 34
3.4.34 FINANCING .. et e s e e s ab e e s nnreee e 34
3.4.3.5 MAIKEE DFIVEIS ...ttt et e e e e 34
3i4.3.5. 0. POlICY ettt r e 34
3.4.3.6 MAIKEE BAITIEIS .....eeiiieiee e 35
3.4.3.7 REGUIALOIY ISSUES ... e e e e e e e e e e e e eaaaeeas 35
3.4.3.7.1. BUIldING COUES ...t e e e e e e e et raaa e e s 35
3.4.3.7.2. INCENTIVES ....oiiiiie ettt 35
K N U111 (=T I 4 g Ve To (o o o KPP PSR 35
3.4.4.1 Energy Service Company ACHVILY .........ooiiiiiiiiii e 35
3.4.4.2 Energy Efficient Technology AdOplioN............cooiiiiiiiii e 36
3.4.4.3 Energy Efficient Lighting ........cooiiiiie e 36
3444 Green Building Certification ............oooiiiiiie e 36

© 2011 Pike Research LLC.
All Rights Reserved. This publication may be used only as expressly permitted by license from Pike Research LLC and may not otherwise be accessed or used, without the
express written permission of Pike Research LLC.

101




\9 PikeResearch e Gobal Outiobk

3445 FINanCing INSIIUMENTS ......ooiiiiiiieee e e e e e e 37
K o Tt IR W0 Y- 0 LS ] = o (RSP R 37
3.4.4.5.2. Private Finance INitiative ...........oueiiiiiiiii e 37
3.4.4.5.3. London Climate Change AJENCY .........cocuiiiiiiiiiieiiiiee e 37
3.4.4.5.4. Green INvestment FirmMS. ... 37
3.4.455. Scotland Public Sector Central Energy Efficiency Fund (CEEF)............ccccocoeenne. 37
3.4.45.6. Department of Health..........coouiiiiiiiee e 37

3446 AJACENT MAIKEES ... 37
3.4.4.6.1. Combined Heat and Power (CHP).........cuoiiiiiiiiiiiee e 37
3.4.4.6.2. Other Renewable Energy Markets..........c.ooiviiiiiiiiiiiie e 38

3.4.4.7 MAFKEE DFIVEIS ...ceeiieiiett ettt e et e e e e e e e st e e e e e e e e e e nenaeeeaaaeeean 38

34438 = Ty N B = = 14 1= PSR OTRR 38

3449 REGUIALIOIY ISSUES ...t e e e e e e e e e e e eaaae s 38
3.4.4.9.1. UK CRC Energy Efficiency SCheme ...........coociiiiiiii e 38
3.4.4.9.2. Climate Change Act 0f 2008 ............oiiiiiiiiii e 39
3.4.4.9.3. Taxand Other INCENLIVES ...........uuiiiiiiiiee e ee e e 39

3.4.5 ReSt Of WESIEIN EUIMOPE ......eviiieeciie ettt ettt e et e e e e e e esnae e e annaeeean 39

3.4.5.1 2= SRR 39

3.45.2 o7 1o TSP 39

3.4.5.3 [\ o] 4o [Tol @70 T8 o1 {1 [= TSRS 40

3454 Other Countries in Western EUrOPE ..........coooiiiiiiiiiie e 40

3.4.6 Eastern EUrope and RUSSIA ...........oooiiiiiiiiiieeeeeeeeeeeeeee ettt aaaanes 40

3.4.6.1 [ [0 o = YRR 41

3.4.6.2 1074-Tod o I8 S LT o101 o] Lo SRR PR SR 41

3.4.6.3 RUSSIA ..ottt e e ettt e e e e ettt e e e ettt e e e antee e e e anbeeeeeabeeeeeanreeanns 41

3.4.64 Other Countries in Eastern EUrOPE .........ooviiiiiii e 42

3.5 S = T = Lo oSS 42
B Tt R O 1 =Y oSS 42
T T O o [ o - OSSR 42

3.5.2.1 Energy Service Company ACHVIY ........ccoiiiriiieee e 42

3.5.2.2 Energy Efficient Technology AdOption............ooii i 43
3.5.2.2.1. Energy Efficient HVAC EQUIPMENT........ccoiiiiiiii e 43
3.5.2.2.2. Energy Efficient Lighting .......c..coiiiiiiiiii e 44

3.5.2.3 Green Building Certification ... 44

3.5.24 FINanCing INSIIUMENTS ......coiiiiiiiieeee e e e e e eaa e 45
3.5.2.4.1. Energy Performance ContraCting...........ccccuuiiiiieiiiiiiieeee e 45

3.5.25 AJACENT MArKELS ...t 46

3.5.2.6 T L0 I =T SRR 46
3.5.2.6.1. Governmental Financing OPtioNS .............ooiiiiiiiiiii e 47
3.5.2.6.2.  INCENTIVES ....eeiiiiiieeee ettt ettt e e e e e e et e e e e e e e e e nnneeeeaaaeeas 47

3.5.2.7 T L = = T4 1Y SR 47

3.5.2.8 REGUIBIOTY ISSUEBS ...ttt 48
3.5.2.8.1. National Government and Chinese Five-Year Plans.............cccccccviiiiiiniiineencieennn. 48

1 2R 7RG N - o - | o (PP 49

3.5.3.1 Energy Service Company ACHVITY ......c..oviiiiiiiieiiie e 49

3.5.3.2 Energy Efficient Technology AdOptioNn..........c..uvviiiii i 50
3.5.3.2.1. Energy Efficient HVAC EQUIPMENT.........ccvmiiiiiii et 50
3.5.3.2.2. Energy Efficient Lighting ..........ooveiiiiiiie e 51

3.5.3.3 Green Building Certification .............ooo i 51

3.5.34 FINancing INSIrUMENTS ........ooiii e 51
3.5.3.4.1. Energy Performance Contracting............ccccueiiiiiiiiiiiiie e 51

3.5.3.5 =T 1O I =T S 53

3.5.3.6 T L = = T4 1Y SO 53

© 2011 Pike Research LLC.
All Rights Reserved. This publication may be used only as expressly permitted by license from Pike Research LLC and may not otherwise be accessed or used, without the
express written permission of Pike Research LLC.

102




\9 PikeResearch e Gobal Outiobk

3.5.3.7 REGUIALOIY ISSUES ...t e e e e e e e e e s e eeaaae s 53
3.5.3.7.1.  KYOO ProtOCOL ...ttt e e e e e e e e e eaa e an 53
3.5.3.7.2. BUildiNg ENEIrgy COUES. .....coiiiiiiiiiiiiiiie ettt e e 53
3.5.3.7.3. INCENLIVES ..ottt e e e e e et e e e e e e e et e e e e e e e e e nnneneeaaaee s 54
3.5.3.7.4. Tokyo Cap and Trade Program ............cc.eeeiiiiiiiiiiiiie i 54

BT S 1o TU 1 T (o == SRR 54

3.5.4.1 Energy Service Company ACHVIY ........ccoiiiiriiiiee e 54

3.54.2 Energy Efficient Technology Adoption............ooii i 56
3.5.4.2.1. Energy Efficient HVAC EQUIPMENT........ocoiiiiiiie e 56
3.5.4.2.2. Energy Efficient Lighting .......c.couiiiiiiiii e 56
3.5.4.2.3. Green Building Certification ...........c..cueiiiiiiiiiiie e 56

3.54.3 FINanCing INSIIUMENTS ......ooiiiiiiieeee e e aa e 57
3.5.4.3.1. Energy Performance ContraCting...........ccccuuiiiiiei i 57

3.544 =T L0 I =T SRR 57

3.545 T L0 = = 4 1= SRS 57

3.54.6 REGUIATOTY ISSUEBS ...t e e 57
3.5.4.6.1. INCENLIVES ..ot e e e e e et e e e e e e e e e nnnneeeaaaeeas 57

G TR T U1 - |- SR 57

3.5.5.1 Energy Service Company ACHVIY ........ccoiiiriiiiee e 57

3.5.5.2 Energy Efficient Technology AdOpLioN............cuoiiiiiiiiiiiee e 58

3.5.5.3 Energy Efficient Lighting .......cooiiiiii e 58

3.554 Green Building CertifiCation ..........c..oui i 58
3.5.5.4.1.  GrEEN SHaC....oii ittt 58
3.5.5.4.2. NABERS ... 58

3.55.5 MATKEE DIIVETS ...ttt ettt e e s 59

3.5.5.6 T L = = 4 1= SRR 59

3.5.5.7 REGUIAIOTY ISSUEBS ...t 59
3.5.5.7.1.  Mandatory DISCIOSUIE .........coouuuiiiiiiiiie et e e 59
3.5.5.7.2. Provincial Energy Efficiency Targets ..........cccoeiiiiiiiiee e 59

R T N [ o To [ PR 60

3.5.6.1 Energy Service Company ACHVIY ........ccoiiiiiiiiieee e 60

3.5.6.2 Energy Efficient Technology AdOpLioN............coeiiiiii i 61

3.5.6.3 Energy Efficient Lighting .......cooi i 61

3.5.64 Green Building Certification ... 62

3.5.6.5 MATKEE DIIVETS ...ttt ettt e e s 62

3.5.6.6 MATKEE BAITIEIS ... .oeiiiiiieii ittt s 62

3.5.6.7 REGUIAIOTY ISSUEBS ...ttt 63
3.5.6.7.1. Bureau of Energy EffiCiENCY.........ooouiiiiiiii e 63
S ST 2 = 1 1o [T g o T @ To [= RSP RP 63

3.5.7  ReSt Of ASIa PACIfIC .....ueeieiiiiiee e e e e araae e 63

3.5.71 OVEIVIBW ...ttt ettt ettt ettt e e e ettt e e et e e e sss et e e e aasseeesassseeesansseeeeansseeeesnsseneeannnneas 63
3.5.7.1.1. Japanese Vendor Presence in ASEAN COUNLMES ........cc.eeveiviiiiieiiiiieeiiiieee e 64
3.5.7.1.2. MArKEt DIIVEIS ...ttt et 64
3.5.7.1.3. Market BarTiers. .........ooi i 64

3.5.7.2 VIBINAM ... e 65

3.5.7.3 T g e =] o o] = YRR 65
3.5.7.3.1.  Green Building in SINQAPOTE ........cciiiiiiiiiiiieiie et 65
TR A R g =1 o o o [P PPRRR 65

3574 LI .= 1= 3T S 66
3.5.7.4.1.  FINANCIal SUPPOIT .....coiiiiiiie ettt e s 66

3.5.75 [ (o7 aTe I (o] o RSP 66

3.6 [0 (o T o= SRS 67
R TR N = - v | TP 67

© 2011 Pike Research LLC.
All Rights Reserved. This publication may be used only as expressly permitted by license from Pike Research LLC and may not otherwise be accessed or used, without the
express written permission of Pike Research LLC.

103




\9 PikeResearch e Gobal Outiobk

3.6.1.1 Energy Service Company ACHVILY ......cooiieiiiiiiiiiece e 67
3.6.1.2 Green Building Certification ..o 67
3.6.1.3 FINancing INSIrUMENTS ........ouiii e 68
3.6.1.3.1.  Wire Charge MeChaniSmM...........cooiiiiiiiiiiiii e 68
3.6.1.3.2.  PROESCO ...ttt ettt ettt e et e e et e e et ae e e e ena e e e e sanaee s 68

3.6.14 =T 1O I =T S 68
3.6.1.5 T L = = T4 1Y SR 68
3.6.1.6 REGUIBTOTY ISSUES ...ttt 68
3.6.1.6.1. PROQCEL ...ooiiiiiiiiiiiiie ettt e ettt ettt e e s et e e e snnt e e e annne e e e anseeeesnnneeeas 68

G TG 2 Y/ 1= (oo T PSRRI 68
3.7 [T Lo | L= = T oSSR SPSR 69
3.7.11 Energy Service Company ACHVILY ......cooiieiiiiiiiiiieece e 69
3.7.2  United Arab EMIrates ......coo i 69
3.7.2.1 Green Building Certification .............oii i 69
A0t I =1 1 o -1 - SRR 69

R A7 B =TT F- | G O | RSP R 69
3.7.2.1.3. Market DriVEIS ... ..ottt e e e e e e e e e e e e e e e neneeeeaaee e s 70

3.7.2.2 T T8 Lo [ =1 o - TSRS 70
3.7.2.3 Rest of the Middle East............coooiiiiiiiiiie e 70
3.7.2.3.0. ISFACI e e e e e e e e e e as 70

3.8 N o= SRS 71
RS T TS T 10 1 N o TSRS 71
3.8.1.1 Energy Service Company ACHVILY ......cooiieiiiiiiiiiieeee e 71
3.8.1.2 Green Building Certification...........cocuiiiiiiie e 71
3.8.1.3 FINanCing INSIIUMENTS ......coiiiiiiiieeee e e e e eeaa e 71
3.8.1.3.1.  ESKOM DSM Program .........cocueeiiiiuiiiie i eriiee ettt e e e e s 72
3.8.1.3.2.  Public SeCtor FINANCING ......cccuuiiiiiiiiiie e 72
3.8.1.3.3. WO BANK........oiiiiiiiiiie ittt e e e e e e anneee s 72
3.8.14 REGUIBTOTY ISSUEBS ...ttt 72
R Ty I 3y B = 101 T [T To T o o [P 72
ST o2 € o T 73
Key INAUSErY PIayers........oc i s s s e s 73
4.1 N 01T (=T o o S TR 73
4.2 COFEIY / GDF SUBZ ...ttt ettt e e sttt e e e e nt et e e e snbe e e e e snbteeeeanaeeeeseeeeaens 73
4.3 DaiKin INAUSTIIES ...t ettt e e e st e e e e st e e e e ettt e e e e nteeeenbeeeeennes 74
4.4 Dalkia / ENergi€ de FranCe..........cooiiiiiiiiiiiieiie ettt e e e e e e e e s ae e e e e e e e e anns 74
4.5 )= | 0 = SRS 74
4.6 E.ON ENEIQY SEIVICES .....eeiiiiiiiiie ittt ettt ettt e e e ettt e e e e an e e e e snbe e e e e anbee e e e enneeeennees 75
4.7 Energy Solutions Co. (ENEISO0I) ........ccoiiiiiiiiie e 75
4.8 ESCO ENErgy SOIULIONS ... ..ciiiieeiiiie ettt e e et e e ete e e sneeeeneeeeeneeeeneeanneeans 76
49 L T 7 O L PSP 77
S O o 1 = Tod o SRR 77
g I O o oo o 1 = SRR 78
o 2 o (o == PSPPI 78
3 I B o o T o T~ o I 7] 4 (4o ][ SRR 78
N N ) I = Uo7 1 1= PSSR 79
4,15  SamSUNG EVEIIANG ...t e e e e e e e e e e e e e s e e e e e e e e e enrnraees 80
B LIS T g o =TT [ 1 =Y o (oSSR PRP 81
4.17  Siemens Building TEChNOIOGIES .......ccco i e 82
418  Trane [ INGersoll RANG.......cooo i e e e e e e e 82
4.19 United Technologies Corporation / Carrier / NORESCO ..........ccooiiiiiiiiiiiiieiiieee e 83
3 B I € 1o TU o PSS 84
ST o2 € o T S 85

© 2011 Pike Research LLC.
All Rights Reserved. This publication may be used only as expressly permitted by license from Pike Research LLC and may not otherwise be accessed or used, without the
express written permission of Pike Research LLC.

104




Q PikeResearch e Gobal Outiobk

Market FOr@CastS......coviriiirriiir i 85
5.1 OVEBIVIBW ..ttt h e h e e bt e e bt e e bt e s ettt e e a et e et e e e be e e sb et e nre e e nnneenaneas 85
5.2 FOrecast ASSUMPLIONS.......ooi et e e et e e e b e e s b e 85

L B o T 0@ BN = Y=Y o 11 =S 86

5.2.2 Non-ESCO Energy Efficient HVAC System Revenue............cccooiiiiiiiiiiiiicee e 86

5.2.3 Non-ESCO Energy Efficient Lighting Sales .........c.ccoiiiiiiii e 87
5.3 [N [T T 0 =Y L= SRR SSRER 88
54 LU o o = OSSR 89
5.5 F T I =T o PSPPSR 90
5.6 RESt Of the WOIIA ..o ettt e sre e snnee e 90
5.7 MIAAIE BE@SL.....ceeeieie ettt b et et h et e b b e e nne e e nnaeen 91
5.8 [ (L Y o g =T o= T PSSP OPPPPPPRUPRPPRN 92
5.9 AATTICA ettt h e bt e et n e enn e s r e e e 93
5.10 Major Energy Efficiency Markets by Country ..........coooiiiiiiiii e 94

SECHON 6 ... 95

L0071 4T T= 10 LV B 11 (=T e o SRR 95

5= o2 £ oY T 97

Acronym and Abbreviation List..........ccccciiiimiii i 97

15T o2 o T 100

JLIE: 101 (o o1 0o T 0 oY o 100

15T o3 1T T SR 106

Table of Charts and FIQUIeS.........cciiiiiiiiniiiis s s s s s s nn s 106

1 T= o2 oo 107

£ T2 o = o1 0 (T 107

ST o T 0T (eZ=X3= T T 1T 1= { Voo Lo o )2 107

I L =T 107

© 2011 Pike Research LLC.
All Rights Reserved. This publication may be used only as expressly permitted by license from Pike Research LLC and may not otherwise be accessed or used, without the
express written permission of Pike Research LLC.

105




@ PikeResearch

Energy Efficient Buildings:

Global Outlook
Section 9
TABLE OF CHARTS AND FIGURES

Chart 1.1 Energy Efficient Buildings Market by Region, World Markets: 2011-2017 .......cc...ccoeevvvvnneeen. 3
Chart 3.1 ESCO Revenues by Customer Segment, United States: 2008 ............ccccooieeiiiiiieiiiiiienenn. 17

Chart 3.2 Gross Green Building Cumulative Certification by Certification Type, United States:
207122020 ..ottt — e —— e e e e ———— e e e ———aeaa——eaeaanreeeeaaabeeeeaanreeeenres 19
Chart 5.1 Energy Efficient Buildings Market by Region, World Markets: 2011-2017 ........cccccccocvveeeens 85
Chart 5.2 Energy Efficient Buildings Market by Segment, North America: 2011-2017............ccccvvee. 88
Chart 5.3 Energy Efficient Buildings Market by Segment, Europe: 2011-2017 ........ccooeeiiiiiieeiiiiieeeens 89
Chart5.4 Energy Efficient Buildings Market by Segment, Asia Pacific: 2011-2017 ..........ccccvevvcieeennns 90
Chart 5.5 Energy Efficient Buildings Market by Segment, Middle East: 2011-2017 .........ccccceeviiiennnne 91
Chart 5.6 Energy Efficient Buildings Market by Segment, Latin America: 2011-2017........c.cccceecvveeenne 92
Chart 5.7 Energy Efficient Buildings Market by Segment, Africa: 2011-2017........cooeviiiiiiiiieeenieeee 93
Chart 5.8 Top Five Energy Efficiency Markets by Country: 2011 ..., 94
Figure 1.1 Energy Efficiency Market and Policy Dynamics by Country ..........ccccccoviiiiiiieieie e, 2
Figure 2.1 Schematic of Energy Performance Contracting..........ccccceveeiiiiiiiiiiie e 6
Figure 3.1 Pike Research Rating SyStem...........oiiiiiiiiii e 10
Figure 3.2  Energy Efficiency Technology and Green Building Activity by Country ..........ccccoviieeeinnen. 11
Figure 3.3  Energy Efficiency Market and Policy Dynamics by Country ..........cccccooiiiiiiiiie i, 12
Figure 3.4 ESCO Revenues by Service, United States: 2008 ...........ccccoociviiiiiie e 16
Figure 3.5 Most Challenging Retrofit Phases............cooiiiiiiiieie e 23
Figure 3.6 ASHRAE COde STHNGENCY ......eiiiiiieiiiieitie et eee ettt stee e et e et e e e teeesneeesmneeesneeeenneeans 24
Figure 3.7 Commercial Benchmarking Laws, United States: November 2011 ........ccccoooeeveiiiieeeeeeneeen. 25
Figure 3.8  Industrial and Non-Domestic Electricity Prices: 2010 ..o 27
Figure 3.9  Energy Performance Contracting vs. Energy Supply Contracting ..........ccccceevvcieeeiiiieneeenee, 28
Figure 3.10 Volume of EPC Project Investment in China: 2004-2008 ...........ccccveeieeeeiiiiciiieeeee e 43
Figure 3.11 EPC Investment Volume in Buildings by Contract Type, China: 2009............ccccccceveeeiiinnnns 45
Figure 3.12 Cumulative Disbursement Amount of Loans Supported by CHUEE Guarantees................. 47
Figure 3.13 Motivations for Engaging in Energy Efficiency in China..........cccccoiiiiiii e 49
Figure 3.14 EPC Segmentation by Market, Japan: 1997-2007 ...........cooiiiiiiiiiiie e 50
Figure 3.15 Energy Efficiency Project Revenue by Contract Methods, Japan: 1998-2007 ..................... 52
Figure 3.16 Number of ESCOs, Korea: 1992-2009..........cccuiiiiiiiiie et iree et e e e nnree e 55
Figure 3.17 EPC Cases and Revenue, ESCOs, Korea: 1993-2009 ..........cccceviiiiieeeiiiee e 55
Figure 3.18 ESCO Market Segmentation by Technology, Korea: 1993-2009 ..........cccooioiiiiiiiiieeieene 56
Figure 3.19 ESCO Market Segmentation by Sector, INdi@...........cceoviiiieiiiiiie e 60
Figure 3.20 ESCO Market Segmentation by Technology, India...........c.ccccooveiiiiiiiiniie e 61
Figure 4.1 Service and Equipment Coverage Provided by NTT Facilities in Building Spaces .............. 80
Table 2.1 Leading ESCOs & Energy Efficiency Vendors by Region ..........cccccooviviiiiiiie e 5
Table 2.2 Primary ESCO Customer Type by COUNIIY........uviiiiiiiiiieeieee e 5
Table 3.1 Typical Energy Efficiency Equipment Profiles............coooviiiiiiiiii e, 18
Table 3.2 Financing Programs for Energy Savings and Retrofits in Japan ............cccocccvininnn, 51
Table 3.3  The State of ESCO Business and Energy Efficiency Policy in ASEAN .........c.ccooiiiiiieens 64
Table 4.1 Energy Efficiency Services Covered by Hitachi Group Companies..........ccccccceviiiieeiniieeenn. 77

© 2011 Pike Research LLC.
All Rights Reserved. This publication may be used only as expressly permitted by license from Pike Research LLC and may not otherwise be accessed or used, without the
express written permission of Pike Research LLC.

106




\9 PikeResearch e Gobal Outiobk

Section 10
SCOPE OF STUDY

This Pike Research report covers energy efficient building markets at a global scale. The report
addresses three major business segments (ESCO revenues, non-EPC energy efficient HVAC system and
service sales, and non-EPC energy efficient lighting system sales) for six regions (North America, Europe,
Asia Pacific, the Middle East, Latin America, and Africa). It is intended to give a complete,
comprehensive view of the equipment and services that compose the energy efficiency market worldwide.
The report primarily focuses on commercial buildings (i.e., non-residential buildings), but references key
issues of relevance in other sectors, as well.

SOURCES AND METHODOLOGY

Pike Research’s industry analysts utilize a variety of research sources in preparing Research Reports.
The key component of Pike Research’s analysis is primary research gained from phone and in-person
interviews with industry leaders including executives, engineers, and marketing professionals. Analysts
are diligent in ensuring that they speak with representatives from every part of the value chain, including
but not limited to technology companies, utilities and other service providers, industry associations,
government agencies, and the investment community.

Additional analysis includes secondary research conducted by Pike Research’s analysts and the firm’s
staff of research assistants. Where applicable, all secondary research sources are appropriately cited
within this report.

These primary and secondary research sources, combined with the analyst’'s industry expertise, are
synthesized into the qualitative and quantitative analysis presented in Pike Research’s reports. Great
care is taken in making sure that all analysis is well-supported by facts, but where the facts are unknown
and assumptions must be made, analysts document their assumptions and are prepared to explain their
methodology, both within the body of a report and in direct conversations with clients.

Pike Research is an independent market research firm whose goal is to present an objective, unbiased
view of market opportunities within its coverage areas. The firm is not beholden to any special interests
and is thus able to offer clear, actionable advice to help clients succeed in the industry, unfettered by
technology hype, political agendas, or emotional factors that are inherent in cleantech markets.

NOTES

CAGR refers to compound average annual growth rate, using the formula:
CAGR = (End Year Value + Start Year Value)"s**"*) — 1.

CAGRs presented in the tables are for the entire timeframe in the title. Where data for fewer years are
given, the CAGR is for the range presented. Where relevant, CAGRs for shorter timeframes may be
given as well.

Figures are based on the best estimates available at the time of calculation. Annual revenues,
shipments, and sales are based on end-of-year figures unless otherwise noted. All values are expressed
in year 2011 U.S. dollars unless otherwise noted. Percentages may not add up to 100 due to rounding.
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