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Abstract

In public building green renovation projects, the government entrusts Energy Service Companies
(ESCOs) with energy management, but ESCOs may sacrifice energy-saving efficiency for profit.
Based on the principal-agent theory, this paper analyzes the behavioral strategies between the gov-
ernment and ESCOs and proposes the following measures to reduce ESCO opportunistic behavior:
1) Increase energy service fees or strengthen supervision to incentivize ESCOs for green renova-
tions; 2) Raise service fees to enhance facility maintenance efforts; 3) Establish a high reward and
penalty mechanism to ensure the quality of energy-saving equipment, which may, however, in-
crease the costs for building owners; 4) Reasonably set service fees and reward-penalty coefficients
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to promote efficient energy-saving measures. The research aids the government in motivating ES-
COs to extend equipment lifespan and improve energy efficiency.
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Figure 1. Overall regulatory framework
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Figure 2. The relationship between green renovation effort level n1, reward-penalty
coefficient B, and energy service fee p

2. BBUESZIIKF m RENETI R B FRERMRSE p <EHXHR

3.3. GESEEMBRTESH
TEA LG RESUE I E 5EHN B H BB AR AEZE E I, SR % 2500 E,
KRICEFW N SHUEHATER: 1=2,5=08,b,=07,4=03,a,=05,d,=04,d,=04,0=05;
B R16) L E -
n,=0.57p+1.43B 1)

R ZEAE A 145 Ran &l 3 for.

2
18
2
CN 1
£ 15
=
R
w1
&
&
2 05
R
0.l
1
1
0.5
BN T 7 4B 0 o0 HeRIR 25 2p

Figure 3. The relationship between facility maintenance effort level na,
reward-penalty coefficient B, and energy service fee p
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Figure 4. The relationship between the reward-penalty coefficient B, energy
service fee p, and equipment handover standard Q

4. ZEETIRY B, BERARSS B p IR EBRINE O ZEHXFR

MEL 4 TR, RETT R E B SREIRIRSS % p EOHC, B5B&BAChRE 0 BIEMIE. X
BWE, MEALM BB R B R REFR A ORI, M I BE T RE SN, (ERE N BE YRR 55 9 T RE
=

45t 3. ERALSRAHB, BWEB R R AEELG AT LMERE ESCO X RER & R, fRIER
W 2 R AT IR B e AR A B, (BRI S b T e 2 R H T s I RE IR IR 55 9 . O T A RORx
ESCO(BER MR 55 22 R IHL & 1 AT, Bt IO AG BB 5 B A XA AR UL S, X0 T BURF AT 3R
AR U B REE, XAEA LA IR ESCO 7870 AT KT, {RBtE RN TREM S SIs4eE 2L, [
LEFCR B2 32 AT R RS R a5 . DRIk, SRR UG 75 20 ORI G IR L ) A B X
AR, LGRS F 7 B2 I fhe 2k RE AR 55 117 10 PR A R ARG

3.5. BAF BT RE s TR o4
MSEELH AR RERL A I A BE RS BURPGS T-F i REVRAR 35 2 R0 A BB AL ] 8 % R A B 885 3L

DOI: 10.12677/mm.2024.1410312 2642 AR B


https://doi.org/10.12677/mm.2024.1410312

AR

N T IR FCBUR R AN 4 Sl0% SOGSh AT S B0 H AR5 e AL 12, ARATHSRH MATLAB 3HTE
P AR RS 7 ARSI H AR BE R AR IO B R A% 5 2 A T R B I G &R, LTS B SEBLBURT Rk
FL R
FERIL B LRSI, B & BNZLEE I A KA G, AR — BRPERIIE B0 T X AR v 2%
ZHRME, Bk I1=2, b=08, b,=07, ¢=03, a,=05, dy=1, d, =04, d,=04, 0=05,
Poax =15 C, =03, C;=03, FIHARR20). K21, KRADLFEA:
E,, =—2.61B" +(4.05-1.72p) B+0.85p+0.65-0.21p’ (23)

iR 5 P, BUR HARTTRER G LUE] U JFER T AOARITE . X1 AR R YIBUG B bR BEREs
E,, SRET R B Z AR eI R R &R, 5TRENR ST 2B R R . X WA BUN 24
RILBHLH R Bt FHEHSLE, DR A L SR O HCE IR Th ESCO 155 ) RE s i KA FE s
WA RERL R -

b 1T BE AL AR E
o
o
1

BURF B b
&
!

0.6

1 0.4
0.8
68 g4 0.2

0.2 0 2y o
9 i 5 RHB 0 HERIRSF St

Figure 5. The relationship between the government’s target energy-saving benefit
Egov, energy service fee p, and reward-penalty coefficient B

Bl 5. BT BFRTIRERIER Eeovy RERBRSS 2R p MBMETIZY B HIX R

S50 4. P AREIRSS SRR A 0 R UL TS B NI, 4 B 08U ESCO SKH m RL
TR . WRBUNSE 1 HARTTRERGE S OL T, EHL T LS ESCO #5E — R FI AT 52 KR e J5
%, DASCHUE & B REVRAR 25 9% T SCEL R A RER S H Am,  BIE A SCE AR 020G & A i B
REUS R 55 9 I 75 B2 FEOH N 1 di (R 7K o

4. g

NICEFRN A FRETMA S REIRT R, SOEUELLI WK ARARTB. AR TERIE
RELHEE, 287 T BUFA ESCO 1R A SRSt it 424 dn P SR AL SR . 5 FE 1] ESCO 75 RERICR
Zy WL A M B A RS M, W UL T A5 BRI FRR AR, 42 Hh UM T a5 7] 3%
JiHLAIE i ESCO M85 J1/K . SRR, S FLRGEUBALEIREIL AL ESCO 1E ¥t Mt TR Bt LA iz & A
YES BOINRSS 73, B 850 R K0S AR 55 i S RE IR AR 55 B AR OG, ESCO AT IE I 1 B 1K L6 Z MR SEE
BURF 5 BE H b

DOI: 10.12677/mm.2024.1410312 2643 AR B


https://doi.org/10.12677/mm.2024.1410312

AR

JE T B SCRREAT 1 ¥R RS, A ST FEVRAF EVF 2 A R RUR IR . B e A SCHE T2 fE
WRRAFTE L AR R OBCETH , IR W BT RG0SR AT R RRIER, ARRAIWEFTT A
A LA EATE T A £ [FI SRR I H AEAS R B BUARAT SRS AR AL JLUCRASCR A IR 2R AR, AR
FHARGAERR R (1% 2 SN HERf ;s )5 A SO T BUR 5 BESCO AN BUIAT A SIS R B S 24T, anfey )
AT TR BT AT 2 O AR R T A

SE

[11 Hepburn, C., Qi, Y., Stern, N., Ward, B., Xie, C. and Zenghelis, D. (2021) Towards Carbon Neutrality and China’s 14th
Five-Year Plan: Clean Energy Transition, Sustainable Urban Development, and Investment Priorities. Environmental
Science and Ecotechnology, 8, Article ID: 100130. https://doi.org/10.1016/j.ese.2021.100130

[2] Liu, Z., Yu, C., Qian, Q.K., Huang, R., You, K., Visscher, H., et al. (2023) Incentive Initiatives on Energy-Efficient
Renovation of Existing Buildings Towards Carbon-Neutral Blueprints in China: Advancements, Challenges and Pro-
spects. Energy and Buildings, 296, Article ID: 113343. https://doi.org/10.1016/j.enbuild.2023.113343

[31 Liu, P., Zhou, Y., Zhou, D.K. and Xue, L. (2017) Energy Performance Contract Models for the Diffusion of Green-
Manufacturing Technologies in China: A Stakeholder Analysis from SMEs’ Perspective. Energy Policy, 106, 59-67.
https://doi.org/10.1016/j.enpol.2017.03.040

[4] Alam, M., Zou, P.X.W., Stewart, R.A., Bertone, E., Sahin, O., Buntine, C., et al. (2019) Government Championed Strat-
egies to Overcome the Barriers to Public Building Energy Efficiency Retrofit Projects. Sustainable Cities and Society,
44, 56-69. https://doi.org/10.1016/j.s¢s.2018.09.022

[5] Kostka, G. and Shin, K. (2013) Energy Conservation through Energy Service Companies: Empirical Analysis from China.
Energy Policy, 52, 748-759. https://doi.org/10.1016/j.enpol.2012.10.034

[6] ARER, FWoge, dbh. & F Rl AR B @ R BT IT[T]. @AY, 2014, 35(6): 63-67.

[7] B/, BRZTh. HeT Ay A0 & W R BRI H Al sk KB AT 7E[J]. FHEAEHT AL, 2018, 38(23): 235-243.
[8] E/NAR, M, SIS AILEFTG O UUE T E i T BOCE BT F[T]. EIEATT, 2023, 44(12): 60-66.

9] HEE, FE, KA. B B o s KU 4 6 g X OGBS B —— 2 T AT R A [J/OL). P23 T

KEFEEAR, 2024: 1-9.
https://kns.cnki.net/kems/FileNotFound.htm?aspxerrorpath=/kcms/detail/61.1294.N.20231201.1616.002.html,
2024-03-18.

[10] #iIH, FWiEaE. AN G F GRS I E SENLRE A )], BHCEEBTA, 2021, 41(6): 185-192.

[11]  FREFK. ROABRAS 5 A3 EPC I BB (ERE B A S [T]. JARE T, 2021, 42(1): 106-111.

[12] VEIRX, SKFEAM, BT IR A R REHE MR G R e I [T, RERFFEF, 2020, 28(1): 49-54.

[13] XBHRth, XS, & [FRERE FRE R B R R AL )], DALB 5L, 2023, 40(2): 56-60.

[14] KEE, SRUEWR. ET X RBANE R RIS B ALRITE 7 [I]. RHEHH L, 2021, 41(17): 185-190.

[15] XI5, HEn. ZATRHBEIRR PR, AR, 2006(1): 69-78.

[16] MR, BT, ZEA0M. 2 J7 R0 T BEG BT e iU i EARAT N SRIE[T]. LK TR S #2430, 2019,
36(1): 156-162.

[17] Fe@gioa, 30T, 286, & BT =7 EAERNBEE EAT ROus Mg &R EILHIPT A []. BE5E, 2020,
36(4): 70-79.

DOI: 10.12677/mm.2024.1410312 2644 AR B


https://doi.org/10.12677/mm.2024.1410312
https://doi.org/10.1016/j.ese.2021.100130
https://doi.org/10.1016/j.enbuild.2023.113343
https://doi.org/10.1016/j.enpol.2017.03.040
https://doi.org/10.1016/j.scs.2018.09.022
https://doi.org/10.1016/j.enpol.2012.10.034
https://kns.cnki.net/kcms/FileNotFound.htm?aspxerrorpath=/kcms/detail/61.1294.N.20231201.1616.002.html

	公共建筑绿色改造项目关键阶段监管
	摘  要
	关键词
	Supervision of Key Stages in Green Renovation Projects for Public Buildings
	Abstract
	Keywords
	1. 引言
	2. 模型假设及建立
	2.1. 模型假设
	2.2. 模型建立
	2.2.1. 设计与施工阶段
	2.2.2. 运营与维护阶段
	2.2.3. 转让与评估阶段


	3. 模型分析与讨论
	3.1. 项目概况
	3.2. 设计与施工阶段仿真分析
	3.3. 运营与管理阶段仿真分析
	3.4. 转让与移交阶段仿真分析
	3.5. 政府目标节能效益仿真分析

	4. 结论
	参考文献

