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Research on residents’ willingness to pay for low-carbon neighborhood renewal

and its influencing factors in different types of neighborhoods
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Abstract: Extensive research has been conducted on low-carbon neighborhood construction; however, most studies
primarily focus on the application of low-carbon technologies in newly built neighborhoods. Relatively few studies have
examined variations in residents’ willingness to pay for low-carbon renewal in existing neighborhoods or the underlying
driving mechanisms across different neighborhood types. This study addresses this gap by investigating the willingness to pay
for low-carbon renewal and identifying key factors influencing residents’ preferences across different neighborhood types. The
analysis is based on 765 valid questionnaires collected from 35 neighborhoods in the central area of Nanjing, China,
utilizing a discrete choice model in combination with the XGBoost algorithm. The findings indicate that neighborhood type
plays a significant role in shaping residents’ willingness to pay for low-carbon renewal. Specifically, residents of traditional
neighborhoods and urban villages exhibit a lower willingness to pay, primarily focusing on upgrading building maintenance

structures. In contrast, residents of conventional commodity housing demonstrate a higher willingness to pay, prioritizing
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improvements to windows and doors, as well as air conditioning systems. Notably, residents of green commodity
neighborhoods display the highest willingness to pay, emphasizing investments in wall insulation, clean energy facilities,
and neighborhood-level renewals. Socio-economic characteristics play a crucial role in influencing residents’ willingness to
pay for low-carbon renewal. Family annual income is positively correlated with willingness to pay, exhibiting a significant
increase when income surpasses 300,000 yuan. Satisfaction with the living environment demonstrates a polarization effect,
residents who express either high or low levels of satisfaction tend to exhibit stronger willingness to pay. Sufficient social
environmental responsibility and knowledge of carbon metabolism and knowledge of low-carbon technologies consistently
enhances the willingness to pay. In terms of rental status, owner-occupiers display significantly higher willingness to pay
compared to renters. Additionally, an increasing number of family members and elevated energy consumption further
contribute positively to willingness to pay. Residents who have resided in their neighborhood for less than 20 years or more
than 40 years show markedly higher willingness to pay. Furthermore, there exists a positive correlation between age and
willingness to pay. Education level also reveals a nonlinear relationship with willingness to pay, individuals possessing a
college degree demonstrate substantially greater willingness to pay compared to those holding only a senior high school
diploma or lower educational qualifications. This study offers valuable insights for developing adaptive and refined strategies
for neighborhood low-carbon renewal, ultimately contributing to a more effective, bottom-up approach for low-carbon

neighborhood construction.

Key Words: residential segregation; neighborhood low-carbon renewal; willingness to pay; discrete choice model;
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Fig.1 Spatial distribution of the study neighborhoods
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Table 1 The variable settings and values in the experimental card of the Discrete Choice Model
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Table 2 Socio-economic characteristics of the respondents in six types of neighborhoods
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Fig.4 Low-carbon technology illustrated diagram
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Fig.7 The non-linear relationships between various feature variables and residents’ willingness to pay

ZESEHAUL R T 2 FFRE I B 2257, EIRIZ MR /R T Ja R T2 IR BOR BRI K, piln, 12 58
Ak DRI PR 1 Jo B Pl T R SR A PR i e 2 5 SO R e A P e i S 4 3R T
PRt P RE S5 T 1T, T X LU R S e 1 AT A S B o A PR SR AN st A 0 B S8 U0k . AR ECZ T, R A 55 /N X
(¥ 55 BRI T SR AT R GE S AR L 45 55 A VR BT MEAR DG IR BB AR ) 53— T, S R Sl
REAS S e B AL R MR AR BB IS . AR RS A il B ECR SR, AR i E A (AR 3T 7
AU REAF B R AT ol S R A3 AT, BORE R 2 R T AR 1 i B B A DX o ey S
SRR ITHES BOIRARB A e B B RARDE | 2 1M i i BB I H A RCR NI 2 . AR R i /N X R 1]
s BRBAT B R AR BN AR T AR B A IX | SO 3: TA DCRAAR J22 To A AEtk S50 , A T % 9% T

http ; //www.ecologica.cn



10 3 SRl A RSB X S R ST S A B SR S R i TR 2 4679

B HE TR AN A DX IR T (AR AR B AR 2 3 S AT 728 42 5 W) MRt 5 AR 11 S8 0 0 ST, 1 ek A DX B
AN J A 25 ] 7 R B X A S ], g i sh AR R A AE

| JeHE4) 5 |
24

|
oamm || mess || mesn || eessoie || waswne

o

B | T |
|

MG BT

B

S mmkms | | assswm | | mEEomE -

8 EHREHFIMBEEANHNTE

Fig.8 Schematic diagram of the mechanism of action of low—carbon willingness to pay

4.2 T E RSO R A XA AR R A

Jiis RS A R B A AR B S e rp 4 A B A, S SR B SR BOR e A X S i 2 45 AR Il
BRI RESF T, SRR RS B T Fs R SEPR R 5 SO RE 7, A4t DX ST 10 S i A v, 7 AR 52
R 2 S B A AL XA R SR 7 58 . SRR B A vey (0 DX Y BE B8 8 6 307 X4 B 1 i A 19 S 7 7
%, PN aR R TSR A AT RERGE ™ o 1 S R AR A ek DU S i S A L, 3 00 T el
B T R AR IR A AR S T REAR . A ARBRERN Ja R SO R B SRR IR X T
SR B AR AR I, 0] LU i 5 22 R 5 | S AR B AL SR s RS S AR AR T A St R B K de
SRR AT 2R, A BT DN T T AT 1 114 38 S 4o b o) e I AL 1) R S SR, DA W 5 | R T R ARtk
B,

Li LT e LA RO R AR L AR DR AR SR S B rf, SO R O T I8 R R R S5 BUR I
MIERA RS E RSO R, BURN AT 3% 3 R BE A% SRS v b U0 AR BR B AR ) 75 5K A5, I
P 5 2G| T RSO R, 4 AN TR A DA AR A R 52 358 168 7 P9 AR e ST 7 52, i o AR e B IO Y 1 e
SREERNHE Sl T RS PR R A ST AR T 1 R 192 5 R AR A I, oy 52 BRI A AR e
A BBEE T REER

22 3L Hf ( References) :

[ 1] Zhang X L, Luo L Z, Skitmore M. Household carbon emission research; an analytical review of measurement, influencing factors and mitigation
prospects. Journal of Cleaner Production, 2015, 103 873-883.
ZEH, XM SE. T E ZRE T SRR IR A ANAY. PELAE - BRIRS ISR, 2017, 27(12) : 31-39.
3 Atutxa E, Zubero I, Calvo-Sotomayor I. Scalability of low carbon energy communities in Spain: an empiric approach from the renewed commons
paradigm. Energies, 2020, 13(19) . 5045.
[ 4] ChengJ B, Mao C, Huang Z, Hong J K, Liu G W. Implementation strategies for sustainable renewal at the neighborhood level with the goal of
reducing carbon emission. Sustainable Cities and Society, 2022, 85. 104047.
1 RS, B ST A DX A TR Ut B oy ST SR ——— LA A T B 7 sk SR B X R 91, ST jER L 2025,49(02) :94- 109.
[ 6] ®ELEE, 2. BRI AT I I (e AL KPR nl F5 2 A JEVEAG s A AT [ PRl ikl , 2023, 38(5) : 74-82.
1 AR, < ph eI T R Y 2 AR R £ S B AR —— R TR T AN T AL I SEE. AT, 2024, 48(4) : 51-58.
[ 8] M, BN, REM, BIUR. 5 WEA 5 4 (s USSR R —— LIPS 2 o . TR XS PR, 2018, 32(5) : 71-77.
[9] LuX,LuZQ, MaoJ Y, Sun Z H, Cui Z H, Huang Y T, Cao K Z. Place attachment as an indicator of public participation in low-carbon

community development: a case study of Beijing, China. Ecological Indicators, 2023, 154 110658.
[10]  #R7KOR, ZALTR, BRIERE. AN EN e R 2538 10/ X i M A S M ——E T M Tl 2 TE /N DX B A I A 8. s e 57 %,

http ; //www.ecologica.cn



4680 JAE = 45 %

[11]
[12]

[13]
[14]

[15]

[16]
[17]

[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]

[29]

[30]
[31]

[32]

[33]

[34]
[35]

[37]

[38]
[39]

[40]

[41]

[42]
[43]

2023, 42(2): 80-85, 92.

k. L FS S5 A XA BOE N IRE SRR D], KB FBHIRAE, 2021

Santos C N, Cetin K S, Salehi H. Energy-efficient technology retrofit investment behaviors of Midwest households in lower and higher income
regions. Sustainable Cities and Society, 2022, 86: 104141.

BARIA, A, SR, BT R B AR R O i RS BERTIE. A, 2020, 41(9) : 131-136.

Han Q, Nieuwenhijsen I, de Vries B, Blokhuis E, Schaefer W. Intervention strategy to stimulate energy-saving behavior of local residents. Energy
Policy, 2013, 52. 706-715.

Hu H, Geertman S, Hooimeijer P. The willingness to pay for green apartments: The case of Nanjing, China. Urban Studies, 2014, 51(16) : 3459-
3478.

GYEERR, EANG, AR JbnUm (D e R PO B I 2 O e SRR R BT i A RIS, 2022, 29(8) : 31-36.

EBL, AREE, BRITE, WIENZL, W1, AR, JURIA X G EE T 2R Bk HEOCRAE 5 R R R — U dE s O . AR, 2019, 39
(21) . 7840-7853.

Iveroth S P, Johansson S, Brandt N. The potential of the infrastructural system of hammarby sjostad in Stockholm, Sweden. Energy Policy, 2013,
59: 716-726.

BB, BHICH, KR WKRIFREGE A LR, 5153 b & R U B —— L (RIS PR (IR R 2585 83h SR L&)
(2019—2025) Y 4wl A, BLRIIE, 2021, 37(11) ; 55-62.

Downey G, Mumford L. The city in history: its origins, its transformations, and its prospects. The Classical World, 1961, 55(1) : 12.

SRR, SRR, B, A " DA WU T I H AL X R T R AT B . IR ], 2023, (9) : 95-103.

REFERT, W2, ORI, HT 1% 375 (8] B3I AN R S AL DX R W 2 2 ] DR 22 ST 5. A SCHBE, 2023, 38(1) : 44-55.

Zwerina K. Discrete Choice Experiments in Marketing. Heidelberg: Physica-Verlag HD, 1997

PSR, WRENZE. FET MNL 5 800k 25 A 9 4L DR R0 4 O 57 1) BTk B8 JE—— LR BRI e S A1l | R B A 4, 2021, 36(2):
449-458.

Chen T Q, Guestrin C, Chen T Q, Guestrin C. XGBoost. Proceedings of the 22nd ACM SIGKDD International Conference on Knowledge Discovery
and Data Mining. August 13-17, 2016, San Francisco, California, USA. ACM, 2016. 785-794.

Bushenkova A, Soares P M M, Johannsen F, Lima D C A. Towards an improved representation of the urban heat island effect; a multi-scale
application of XGBoost for Madrid. Urban Climate, 2024, 55. 101982.

TR, FOSGE, R, SRR, BERE, XNTFE, AokAE, TKRIERT, MR R, XBESE. AUERE S R ORGSR AR e s —
HF XGBoost HLAF2E 2T Fk. AEAREH, 2023, 43(11) : 4674-4688.

XIEHRE, BBk, VLV, SRR, AR, BERERE 5 AR LA T A A M O R —— i TR R BE R TR A 5. B ok
J&, 2022, 41(2): 251-263.

Wu CJ, Pan HZ, Luo Z H, Liu C, Huang H. Multi-objective optimization of residential building energy consumption, daylighting, and thermal
comfort based on BO-XGBoost-NSGA-II. Building and Environment, 2024, 254. 111386.

SRIETT , AREFR. IR SR PLAR AR A =S [R5 G R . MRl 2024, 79(8) : 2141-2156.

Zhang J Y, Ma X L, Zhang J L, Sun D L, Zhou X Z, Mi C L, Wen H J. Insights into geospatial heterogeneity of landslide susceptibility based on
the SHAP-XGBoost model. Journal of Environmental Management, 2023, 332, 117357.

LiuZH,FuLZ, WuCF, Zhang ZZ, Zhang Z Y, Lin X W, Li X, Hu Y H, Ge H X. Spatialized importance of key factors affecting park cooling
intensity based on the park scale. Sustainable Cities and Society, 2023, 99 104952.

Soon J J, Ahmad S A. Willingly or grudgingly? A meta-analysis on the willingness-to-pay for renewable energy use. Renewable and Sustainable
Energy Reviews, 2015, 44. 877-887.

FLAR. WRA (BRI T AT DX S ke it F AR AR RS, ST A RS, 2017, 24(4) : 138-143.

B AR, RTPSE. BIHNXUGE TR RS 5IR A B E N HSE WA RO —Limg st i ). SRR 9T, 2020, 35(2) :
19-25, 41.

Dean A J, Lindsay J, Fielding K S, Smith L. D G. Fostering water sensitive citizenship-Community profiles of engagement in water-related issues.
Environmental Science & Policy, 2016, 55. 238-247.

MRS, BUIT T, O DA e AR R SR e R R I TR RO E PELA R 40T, TR IR SR, 2024, 38
(5):20-29.

T FEARUR B DX AE 25 M RAR AL AT B TR [ D], 9% LR E, 2020.

WSO, AR, 229k B, ShBU. ST O FRSEOLA T IR R BOERT & B S —— LA BRI S . T A R, 2023, 30(12) : 25-
28,34.

He Y, Chu Y N, Zang H Y, Zhao J Y, Song Y H. Experimental and CFD study of ventilation performance enhanced by roof window and

mechanical ventilation system with different design strategies. Building and Environment, 2022, 224. 109566.

Woo J H, Menassa C. Virtual Retrofit Model for aging commercial buildings in a smart grid environment. Energy and Buildings, 2014, 80:
424-435.

X, BT RS Bk o B 2 B NSO BEFSE [ D). K REE, 2023,

Jim C 'Y, Hui L C. Offering green roofs in a compact city: Benefits and landscape preferences of socio-demographic cohorts. Applied Geography,

2022, 145: 102733.

http ; //www.ecologica.cn



