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Quantitative analysis of environmental constraints in China’ s animal husbandry industry based on land
environmental carrying capacity and ecological footprint

XIONG Xuezhen, YANG Chun’, YU Lin

(Institute of Agricultural Economics and Development, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: The purpose of this study is to determine the environmental constraints of animal husbandry in the context of high—quality
development and to quantitatively analyze these constraints based on two aspects: land environmental carrying capacity and ecological
environmental carrying capacity, and further clarify the environmental constraints in China’s animal husbandry industry over time and
space using differentiation characteristics and the matching degree of scale of breeding and demand with the land and ecological
environment. This study used the nuirient balance method and the three—dimensional ecological footprint model to calculate the land
environmental carrying capacity and the ecological environmental carrying capacity of the animal husbandry industry, and analyzed the
temporal and spatial characteristics, respectively. The results showed that from 2001 to 2018, the land environmental carrying capacity of
pigs increased by 45.21%, the land environmental carrying capacity index decreased by 36.07%, and the land environmental carrying

capacity for the animal husbandry industry improved significantly. The per capita ecological footprint of animal husbandry industry and the
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ecological carrying capacity increased by 22.81% and 42.96% respectively, and the ecological carrying capacity showed a trend of

relaxation. However, as of 2018, the ecological footprint was still as high as 2.46 times the carrying capacity, and the ecological deficit was

2.08x10° hm’. From a comprehensive two—dimensional perspective, China’s animal husbandry industry was still exerting severe pressure

on the ecological environment, and the imbalance of environmental constraints between regions was highly significant. Land environmental

constraints were low for southern and northern areas, ecological environment constraints were low for eastern and western areas, and the

ecological environment exerted the highest pressure in the southeast coastal areas. The results show that the environmental constraints

associated with the animal husbandry industry in China are severe but easing, the land environmental constraints are notably improved, but

the ecological environmental constraints are still poor and these are generally more important than the land environmental constraints and

have been neglected for a long time.

Keywords : animal husbandry; environmental constraints; land carrying capacity; ecological footprint; quantitative analysis
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Table 1 National and sub—provincial land environmental carrying capacity index

+ IR R F PR AL + 3 IREE AR A TR AL
M X Land environmental carrying capacity index Holx Land environmental carrying capacity index
fegion 2001 4 20104F 20184 fegion 2001 4F- 20104 2018 4F
£ 1.22 0.92 0.78 k] 1.51 1.03 0.72
e 2.05 1.68 1.04 e[ 1.68 1.54 1.38
F 1.12 1.40 1.35 1] 2.37 2.03 1.92
L 1.67 0.91 0.87 JH& 4.66 3.83 3.21
i) 1.29 0.64 0.72 STV 5.51 3.01 2.56
e 0.99 1.15 0.67 jiz3s] 6.25 4.26 3.67
Ty 1.92 232 1.89 N 1.47 1.11 0.88
bk 1.91 1.50 1.06 | 1.63 1.18 0.96
IR 1.24 1.05 0.70 B 1.66 1.06 0.96
(52 2.83 2.01 1.40 = 1.66 1.33 1.16
DN 1.39 1.17 0.91 [ 0.28 0.51 0.46
WL 1.43 1.64 0.93 S 0.97 0.72 0.63
LR 1.17 0.62 0.51 BN 0.94 1.00 0.86
Ficyz: 3.06 2.67 3.30 Hig 0.85 0.85 0.87
baNL 1.95 1.50 1.33 TH 0.79 0.74 0.78
7R 1.29 0.89 0.93 e 0.68 0.36 0.38
2 20012018 FEEBEHUESEDZERBRETLER
Table 2 National animal husbandry ecological footprint accounting projects and changes in 2001—2018
AR W% I8 L 35 Biological resource footprint B 538 Carbon footprint He 5 L Ecological footprint
Year efi/(hm** A7) EF,/(10° hm?) efs/(hm*+ A7) EF,/(10” hm?) ef/(hm?- A7) EF/(10° hm®)
2001 4 0.191 9 2.45 0.012 4 1.58 0.204 3 2.61
2002 4 0.199 9 2.57 0.013 8 1.77 0.213 6 2.74
2003 4 0.205 4 2.65 0.0159 2.05 02213 2.86
2004 4 0.202 6 2.63 0.014 4 1.87 02171 2.82
2005 4 0.211 4 2.76 0.014 4 1.88 0.2258 2.95
2006 4 0.216 4 2.84 0.0159 2.10 0.232 4 3.05
2007 4 02123 2.81 0.016 8 2.22 02291 3.03
2008 4 02165 2.88 0.016 4 2.18 0.2330 3.09
2009 4 02216 2.96 0.019 1 2.55 0.240 7 3.21
20104 02253 3.02 0.0200 2.69 0.2453 3.29
20114 0.2225 3.00 0.019 3 2.61 0.2418 3.26
20124F 0.234 6 3.18 0.020 2 2.74 0.254 8 3.45
2013 4F 0.228 4 3.11 0.020 7 2.81 0.2490 3.39
20144F 0.2287 3.13 0.022 6 3.08 0.2513 3.44
20154F 0.226 5 3.11 0.022 1 3.04 0.248 6 3.42
20164 0.2237 3.09 0.022 4 3.10 0.246 1 3.40
20174 0.2250 3.13 0.0222 3.09 0.247 3 3.44
2018 4F 0.228 3 3.19 0.0227 3.16 0.2509 3.50
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Figure 3 Changes in the depth of the ecological footprint of animal husbandry in across the country and various regions
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