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Abstract: The gross ecological product (GEP) is an important index to evaluate the contribution of ecosystem to human
welfare. As an important part of GEP value accounting, ecosystem cultural services mainly include three accounting
contents; leisure and entertainment, tourism health, and landscape value-added. However, because leisure and
entertainment services belong to public goods and lack market value, the current research rarely involves the assessment of
ecosystem leisure and entertainment value. With the wide use of parks, green spaces and other spaces, people can not only
get mental relaxation and enjoyment from these areas, but also use these areas for exercise and fitness. Therefore, the
ecosystem leisure and entertainment services gradually become an important part of the ecosystem cultural services that can
not be ignored. Willingness to pay ( WTP) is a method to evaluate products with no market value through tourists’
willingness survey, but it is not suitable for evaluating regional value due to its strong subjectivity and the influence of
sample quality on the evaluation results. The replacement cost (RC) method is a different approach to evaluate non-market
products, characterized by ease of use and reduced subjectivity, although it is rarely used to evaluate the value of ecological

leisure and recreation services. To sum up, in order to encourage the value accounting and utilization of local leisure and
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recreation services and further encourage the diversification of ecological product development, this paper took the
parkland, waterfront belt, and mountain fitness area in Miyun District of Beijing as the research objects, applied the fitness
cost of tourists with the same utility as the alternative expense, and used RC to evaluate the leisure and recreation value of
its ecosystem. At the same time, the willingness to pay survey was also conducted, and WTP was also used to assess the
recreational value of the ecosystem. The advantages and disadvantages of the two methods were further compared, and the
most appropriate value assessment method was selected. The results show that the evaluation results of RC are more
reasonable. The parkland, waterfront belt, and mountain fitness area leisure and recreation value are 293 million yuan, 454
million yuan, and 278 million yuan, respectively. The ecosystem leisure and recreation value of Miyun District is 1.025
billion yuan, including 669 million yuan in expenses and 356 million yuan in time. The use of RC is conducive to
developing new ideas of non-market value assessment, and the value results also show that even if there is no ecological area

with actual fees, it still has high recreational value and can bring spiritual and cultural benefits to human beings.

Key Words: leisure and recreation services ; replacement cost method ; willingness to pay; ecological value; Miyun District
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Fig.1 Overview map of the study area
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Table 1 The research object classification and activity replacement cost
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Table 2 Miyun District ecological leisure and recreation area visitors
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Table 3 Per capita cost and value of leisure and recreation activities
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Fig.2 The value result of the replacement cost method
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Fig.3 The union value of the replacement cost method
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Table 4 The payment amount and distribution frequency with zero payment sample excluded
F AT 4% Payment amount 0—10 7T 10—50 Jt 50—120 JG 120—300 7t 300—500 J© 500 JubA |k
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Table 5 Willingness to pay method uncorrected and corrected calculation of willingness to pay

1t i B IX

BTk UNTTES ST KA . =S
Mountain
Method Parkland Waterfront belt Total
fitness area
ST RIEIE ZAEE/ALT 1.83 3.18 0.56 5.57
Willingness to pay method — BIEJ&E AR/ A 2.34 4.06 0.72 7.12
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Fig.4 The value results of the willingness to pay method
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Fig.5 The union value of the willingness to pay method
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Table 6 Comparison of RC and WTP results

B N ok LR I

Method Parkland Waterfront belt fitness area Total

JAIK Total visitors/Ten thousand/ 7 320 480 105 905
S [E] B Total time cost/hundred million yuan/{Z7% 0.82 1.05 1.69 3.56
SEAT R KB IE LA EE/ACTT 1.83 3.18 0.56 5.57
Willingness to pay MAMA/ AT 2.65 4.23 2.25 9.13
method BIE)R IAFEIE/ACTT 2.34 4.06 0.72 7.12
MAMA/ AT 3.16 5.11 2.41 10.68

B A/ AT 2.11 3.49 1.09 6.69
Replacement cost method B EACTT 2.93 4.54 2.78 10.25
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TG, AR AERS = AT T AE S R G SIS IMEAZ B R Il 5 R A | B TR R 5 5o ARG (6 1R 55 7T LA
AT E AR SCAE B, PRIHOAR R (0] 45 8 A 25 R P LATHIR 28 = IXAE R R G0 SR IR 55 B9 B 20.65 A2TT (A%
JERT T AR ) | 1% 25 XA S R GEAR R AR 55 1) 2% AR Ry 6.69 A27T, o SCARIT B Y 32.44% , J& AN W] Z W%
AR B RGH A, [FIRT ARYE GBI , 2 2 X 2020 4F XS IFYCA R 5.35 42701 | ok R I B A B 24 R
XA 2 A5, IS4 (B H BT GE BRI AR AT A RO ST, 3 1F 2 R A1 A A 855 T 26 1 = TR 1 A2
vl

= RGNS G A I B e, RS RGR RN A 1Y) 44.29% iFR NIRIEE & B BRI, %=
DK PR X 5 A X AR 374, 3 AR 2 2 DX B R AR 37285 2 7K 3 T i) YT e 3K 50 75 X AR A A 5%
T LA BRI K IR LR A ok T 78 /K SR8, BB 4R T T A S A I i, (2 0 1 /Ky 78 A AR PR i
R A AR T EEAER . TG SR S bT , % 2 XK IR T B AR 2SR (L R O =X R 2N IR IR fE A 5 a4
b A RGN EANE Y 83.12% , 31X = Fh i s RE BE A Ui 27 MG # B AR O R B ET 2%, TR s S RE S L 3
BRI AR, R T Az SR IR T REUIR 55 1 Z A AR AL,

WTP 1A 25 R W], A i PR 5 AN B S — 1 2% TR T A5 AR 8O SR A 38 ) HARB R
KA 2 el gttt 5 1L b i B DX P 2 S AN T BRI R o L B DX U0 2% S AN R S /N T B AR 5
BB A . STk, %5 25 XX F /K IR R AP b 1) B A% ) B K i S A A R KBS RGN
PRI AN (R T 5 T e B e i ) (LR AR A, 2 el gt AR L e B8 X A9 A 5 PR DR I 8L (1 ) 4%
JE i AR, AT TR A S PR S T RRE A A SR, 6T R, BURF AR SCHS T AT DAt — 2Pl ik
B INE AL 20R TR S AT BB OR Y AE I P A AS BER AS I OGIE B R e R A
K51 2% s XISk e B IR A 5 R R AR 3E B & A S L U E I SE 8,

ARAFATIIRAEAEA L - B 5, AP ER A 28 R AR PRI FEUIR 5 1 IX Sl o3 7 =28 WGk — 2P afiE 1L
PG sl B RRE JE bk oo T A TR (R AZ B AR U BR ), — 255/ N XS AR B B8 A2 1 5 53 40, T AR
XU (B A 52 M A58 e, AN TR 301 S5 0 9068 G2 0 5 AR S M5 T 2 P A5 R I B AR A SR i PR M2 % N
WHEATIGUE , A T fa] AR S5 SR R AR 58 AT SR A7 90 0E , i LA, ASWF 58 I A 5 A A0 (B 5 LS5 0 mT B 2%
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FAEMZE o AN, AWFFEAE— 2 R LR s B ) 132 T RC % A2 25 2R SR R I AR 55 69 (LA 5
i, oA 5 AR W T A WTP S5 LU, IR 1 ARG 7 i i 22 5 50045, Rk A E RIS
B REHERR AN AN HERA PR AR 18 TR = XA 28 R GUIR IR RN (B A A7 A2 5 B2 AT 9k kh T GEP %
BRI EBR K

5 #ig

(1)2020 £EJL Rt % = XA S R GUR R (BN 10.25 127T, o5 SCTHIR 55 (B 10 —2F | Rl it 2 % =
MR R XA 2 Ao W] DA S RGUIR IR AN (DS GEP A2 AN Z AR BB N2

(2)ARWIFEIZH T WTP 5 RC MRR 7 20 WA AR 8 R G IRIR i BN, 78 XU BT AS o, WTP 32
FEASRAE D FWRE I K, 25 St = e it2 S8 1 RCIPAG 19 25 A8 DX 0 B 52 S PR I 52 i 8/ s | ARG T
WTP B BE R, P RCJRATA, DA 25 R U R R i R AN (BB B 5 A 88 D575

(3) NBFSER R, B 2 XK I R DR T LA (B s, o5 22 S R GUAR IR Ui LA (ELA) 44.29% 5 7235 8l 7
T WA LRI DR PRI RN E RO, A S R GR R RN (ALY 83.12% , B X2 H
FERK IR X K B R, B e i S et Ll R D RE A Ui 2 vl T R

(4) VA5 U 2 A~ ) B 2 AN JE SO — B ST T A AR SR IR i IR 5 S R AR S R 4, X
LR AATAEZS AR5 PTHSA TR L& 1 e, o] LA — 2D i 208 5 B A% [l I OIG P A 25 PR PR i e B i
DI AR S R G Tl R e S AR S S 9

22 3L Hf ( References) :

[ 1] HERERMUCEZRRS, BRGER. A M AMEREME. dbat. ARBRE, 2022 3.

[ 2] Daniel T C, Muhar A, Amberger A, Aznar O, Boyd J W, Chan K M A, Costanza R, Elmqvist T, Flint C G, Gobster P H, Grét-Regamey A,
Lave R, Muhar S, Penker M, Ribe R G, Schauppenlehner T, Sikor T, Soloviy I, Spierenburg M, Taczanowska K, Tam J, von der Dunk A.
Contributions of cultural services to the ecosystem services agenda. Proceedings of the National Academy of Sciences of the United States of
America, 2012, 109(23) ; 8812-8819.

[ 3] Crossman N D, Burkhard B, Nedkov S, Louise W, Katalin P, Ignacio P, Evangelia G D, Berta M, Timon M, Kremena B, Rob A, Benis E,

Martha B D, Joachim M. A blueprint for mapping and modelling ecosystem services. Ecosystem Services, 2013, 4; 4-14.

1 WA, BREEDE, SRED. ARG LM S PIITGR. WALARRBIZE, 2016, 31(2) : 210-216.

1 ERE. WESR A S RGNS IR NME AN, Z3THEE, 2004, 24(3) : 391-394, 432.

] EER. RELXGORIFFEMEITA D], & 5. FHIT R, 2018.

[ 7] 2=k, B/, KRIETIT 4k i A 25 R GRS IR0 AT 4. Mol i 4], 2019, 44(6) : 182-187.

] AR, TR, MR REA. JEETHT AR A A R G SRS TR EIPAN. T R X B S PR, 2019, 33(6) : 33-39.
] EAREE. VR A e Sk b RE S LA AT T RIS A T (TR , 2014, (31) : 2106-2106.

[10]  EREMG, Ef, TREEE S A R st REAE 7205 AR @ FECRBIT. stk K254 . AR, 2021, 45(5) ¢ 223-231.

[11] Dickinson D C, Hobbs R J. Cultural ecosystem services: characteristics, challenges and lessons for urban green space research. Ecosystem
Services, 2017, 25; 179-194.

[12] BigHe. WA RS AT M ERIRTT. RESIE, 2019(21) . 182, 249.

[13] ZdE T CVM 5 HPM (kT 24 el (B8 B A —— DL BBV AP A6 D). PR, SRR, 2011.

[14]  BESTF. ST m RALA AT b St 2 5 O EIPA ——DUBT B = IR A B[ D], B8RS B2 k%, 2021.

[15] Brown W G, Nawas F. Impact of aggregation on the estimation of outdoor recreation demand functions. American Journal of Agricultural Economics,
1973, 55(2) ; 246-249.

[16] Cesario F. Value of time in recreation benefit studies. Land Economics, 1976, 52(1) ; 32-41.

[17] Bergstrom John C, Stoll John R. Application of experimental economics concepts and precepts to CVM field survey procedures. Western Journal of
Agricultural Economics, 1989, 14(1) ; 98-109.

[18] Garrod G D, Willis K G. The non-use benefits of enhancing forest biodiversity; a contingent ranking study. Ecological Economics, 1997, 21(1) ;
45-61.

http ; //www.ecologica.cn



954 JAE = 44 %

[19]
[20]
[21]
[22]
[23]

[24]
[25]
[26]
[27]

[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]

[42]
[43]

[44]
[45]
[46]

[47]

[48]

[49]

[50]

[51]
[52]

Welge, XIHARD, FF K, VERKE. BT CVM A1 HPM A 5t X I A e M B8 BEFSE. WivT Al B2, 2018, 59(7) : 1232-1239.

B, W, B SN EILEE TS, iRiIE: T, 2013, 28(4) : 25-34.

WG, wRE, SRR BT CVM BRI EIIK A = B R AR A RN E 5. Mol 548 FHE, 2020, 35(1) ¢ 119-126.

R, B/INET, A . S0 (R S A DX b v o7 A T A M43, LB bR, 2010, 26(3) = 90-92.

B A, LW, EI, T, LA RTITAHLS R R AR AL A DG MR S R —— I TR S R GRS L VOB A IR,
2021, 41(12) : 5045-5053.

ATt PRSI BR T A S AT B0 B B AR R EE T B R T E R R k. P E TR ), 2008(7) ¢ 59-62.

W, TR, X, kY. S RGBS IR 5E i JE——3 T Web of Science 04T, AEZ2%4H, 2019, 39(5) : 1863-1875.
B &1 TR RS RN I PE RS, 2004, 30(13) . 18-19.
TR, MORC, TRA, BRIE. FE UK PRI 24 B WU AR B ST (e B R PR 2 ()i RS e B 3R 0T, AR Uv K220l A SRBL2£RR, 2016,

32(1): 102-111.

SRAETE, BE A, B, BT, 2016 F5 —Jm EERIRTT A B RS SUATR. ABSMR, 2017, 37(6) : 2134-2139.
A, R TR IR PR R AR e Ml Sk (0 R R IR ST. SRR, 2013(1) ¢ 241-243.

W R, 7, 228, P, WA B 0 S 28 A 2 S TR Y. 4385 44E, 2005, 24(8) ; 883-886.
FEIWG, AR 2%, BERKAE. T A R R o R 12 i A 5. AP ER SR, 2022(2) : 30-35.

TRHE. FUAMAKIR B AT 42 3h & JREUFSE[ D). R, HRKA#, 2013.

MppkitE, ERBEAR. RIS AR BER M E. 257 J10F5E, 2012(2) : 18-19, 104.

AR, eIy, XA B, Zefd. T ek oot i R B ARk i 5. A: 25 2F 4, 2020, 40(10) . 3338-3350.

TORAR . AR B R A N IR —— R TR I R LA [ D], Ri% . RIEF TR, 2019.

AR, DR, kA, skakSh. P EIARE SRR L RS Z . JE R E KR, 2002, 25(6) ¢ 744-745, 750.
MBIt OR IR Al i 2 A ShHLF 5 —— A N T R4S EDR B[ D], dbat. sl ke, 2008.

RKRE. AU A BRI D], Jbat: P EMBTRY () , 2021.

FRPG, LD, BEE. BT TCM AHE 2R R E A —— B R & A RG], TR S AR B4R, 2015(4) ¢ 64-72.

Brookshire D, Hoehn J, Randall A. Contingent valuation surveys for valuing environmental assets. Natural Resources Journal, 1983, 23(3) . 635.

Chen F, Zhang J. Analysis on capialization accounting of travel value-a case study of Jiuzhaigou scenic spot. Journal of Nanjing University ; Natural
Science Version, 2001, 37(3) ;: 296-303.

JEBEMR, BRI, XUGEEY, TKRVE, RME. JUETH R S R G SO BT, MBS Y S BG, 2021, 43(12) : 1532-1536, 1549.
Dou Y H, Zhen L, De Groot R, Du B Z, Yu X B. Assessing the importance of cultural ecosystem services in urban areas of Beijing municipality.

Ecosystem Services, 2017, 24, 79-90.

R gEiHR. JER S H4E%-2021. (2021-11-10) [2023-1-30]. hitps://nj.tjj.beijing. gov.cn/nj/main/2021-tjnj/zk/indexch. htm.
JEEHE = X G e, L% = X 404 %- 2021, (2021-11-22) [2023-1-30]. hitp://www. bjmy. gov. en/art/2021/11/22/art_76 _
380004. html.

TR, Bk, WA A SRR DX A 25 Vi 0 VR 1 S A5k R e R R e TR A Y —— DA DTS ) A SR AR X 8], Journal of Resources and
Ecology, 2018, 9(2) : 174-180.

BRALFIAL G . B X E & TR KA TR AR A S, (2020-04-24) . http://www. bjmy. gov. cn/art/2020/4/24/ art_4082_
315754.himl.

AR, BRI, YEENRA. BT RS H RS R GRS RN T i WS E . R AR AR, 2021, 32(4) : 1518-1530.

B, SREURE. JERUTT A AR IR XA (0 R K LEBT ST, T2 1), 2021, 42(6) : 18-26.

E, B, RES, Z0%. TARP IR T BRI A A S R GRS M AL, SRR, 2022, 41(3) @ 196-202.

TR, RAM, Y. WA S RGO S5 DTk 5 B BN R 2 . ORI, 2022, 21(4) : 364-371.

http ; //www.ecologica.cn



