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A comprehensive evaluation of the sustainable development
level of Beijing from 2016 to 2022 based
on emergy analysis

FU Tingting, ZHANG Tianzhu"
(College of Water Conservancy and Civil Engineering, China Agricultural University, Beijing 100193, China)

Abstract To analyze the status quo of sustainable development in Beijing and interpret the utilization status
of resources and environment in Beijing, based on the data of Beijing Statistical Yearbook 2016 and China
Statistical Yearbook 2016 and 2022, this study takes Beijing’s sustainable development level in 2016 and
2022 as research object. By applying the four comprehensive indicators of social, economic, ecological
and sustainability energy value, this paper adopts emergy analysis method to calculate the metabolizable
energy value of urban system in Beijing in 2016 and 2022, and evaluates the sustainable development level
of this region. The results show that : 1) Beijing is rich in renewable resources and has great potential. Its
energy utilization is mainly non-renewable resources, and there is the medium value density of social benefit
index in Beijing. Except for the year 2020, the per capita energy value in Beijing increased year by year,
indicating that the economic development intensity increased, the population carrying capacity remained
unchanged, and the population decreased. Therefore, the environmental pressure in Beijing increased. 2)

KRB 2024-12-26

EE¢TH.: ERAZZHEITHIE(2011BAD12B03)

F—1EE . HEEC(ORCID:0009-0009-4178-4845) , fil £ & 32 4 , E-mail : futtsupreme @ qq. com

BIAEE : 3k KXKHEC(ORCID:0009-0008-1198-710X) . ##% , EZ N EHH £ MK & HEK I TR %K, E-mail: zhangtianzhu@263. net



18 IS [ N SR S

2025 4F 45 30 %

In the economic benefit index of Beijing, the net emergy output rate is stable, the monetary emergy ratio

has decreased since 2019, and the emergy exchange rate has kept rising except in 2020 and 2021,

indicating there was a good economic development in Beijing. 3) Except for the years 2020 and 2021, in

Beijing’s ecological benefit indicators, the environmental load rate increased year by year, the level of

emergy self-sufficiency rate is relatively low and decreased year by year and relied heavily on external

resources. The emergy waste rate decreased and the level of waste utilization increased; 4) The fluctuation

of Beijing’s sustainable development index, the urban health energy index and environmental sustainability

index decreased, and the sustainable development level decreased. This study provides a scientific basis

for formulating urban development policies.

Keywords emergy analysis; Beijing; sustainable development; comprehensive evaluation
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Table 1 Evaluation index selection in this study
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s i 4 Standard coal
i JJ Electricity
JK Water
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The flow of imported

148 Import currency

1.66<10" sej/ 7t
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Service resource energy value
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Output energy
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% 7K Waste water
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6.66 X 10° sej/g
6.66X 10° sej/g
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Note: According to Beijing Statistical Yearbook(2016-2023) 1'%/, The total energy consumption of coal, oil and natural gas is uniformly

converted into the standard coal consumption, the emergy is calculated using the conversion rate of standard coal.
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Table 3 Calculation results of input and output emergy in Beijing from 2016 to 2022 sej
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Table 4 Benefit index calculation results
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Fig. 2 Beijing economic benefit index calculation results

R, RGARE R KT (H R %R R R
BT R G IR B R 32 ) f i LR G R
B, LL Rown 8871 ) 4y b o 4 L R BE £ 3
=10 Ky A A6 mt i BE M A 48 KRS, B
ATHFE Uk 2 i /0, 58 B A 5T T X AR e IR R R A
ZAREFE SN R R UR 5 2022 4F REUR Y S R AR TR R
1.78 %, fig U5 W & & h A ) B AR BEOUR N ik
81.4% , A 2016 4%k , fE VR4 A& rf AT P48 U o b
AT RGN, AR 32 2 AR R T FE AT LAAS 1T AR B
T BEMH KR 35 R AE 2016—2019 4F i 2, i W X B %

WLs G R R AESG NN A OCH AR & A 1Ak
2.2.5 THEMWHIERERBZ I

AU 3 T AT R Sk A A SR A R LI 4, W] 0 b
50T PR B AT R AL B PR LL R R AR AR AR Bk T
TR RB(E e 2 U o T R, B3 —3, HrhalHpsk
K g Bam <1, vl B b 5T T B R I FE AL 3R
T30 T R & e B (EF8 br ol 2D | U6 B A 50T B
W) R AL S G TR AR D, AT RSk R IR R
A 5 A 5t T 38 i gt R A (B AR/ L Ui T b T
AR 25 R G BRAT 17 ok



24

0 LN ES I Y NS S 4

2025 4F 45 30 %

160
140
L = =}
g E 120 g
I 100 ., £
w2 EE S 80 ® e
MRz B =3
ooy > E 60 2
oo Mingy © (=
qm g 5 §
S 5 0 E
120 =
0.00 1 1 1 1 1 0
2016 2017 2018 2019 2020 2021 2022
Ffpy Year
=@ fEfl 1 45 Emergy self-support ratio
=@ f{t( % 7% Emergy of wastes to total emergy ratio
=@ I} 14K Environmental loading ratio
B3 LtEWmESHHRERZEER
Fig. 3 Calculation results of ecological benefit index in Beijing
0.09 1.6e-06
_q;§ 0.08 1.4e-06
£ 2 o0 =
i} X <
:@EE g 1.2e-06 = é
=g 3
rEmgg " 10006 2
HEEg £ 005 e
LEEZ 8 8.0e-07 o
Eg RS2 0.04 B 3
MEHKES 6.0e-07 = E
KLy 003 = B
fE S J 40e07 T 5
E 5 0.02 LYEJ
=
& 00l - 1 2.0e-07
0.00 1 1 1 1 1 0.0e+00
2016 2017 2018 2019 2020 2021 2022
Ffpy Year

=@ IREZ N[ L4580 Environmental sustainability index
=@ N[ }}4L & EAE(EHTEAR Emergy index of sustainable development
=@ i i f FEAE(L 1550 Emergy index of urban health

B4 LEHAHEERERZELER
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