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Abstract Over the past years some studies have tried to combine ecological footprint EF accounting and input-output
analysis IOA for the calculation of total land appropriation of production and consumption activities. The results derived
from EF are able to visualize hidden ecological cost of an activity or population. Although this EF model has its own
peculiarities and insights it has roots in the work of Wackernagel and Rees. The EF model based on I0A has been firstly
advanced by Bicknell et al adjusted and modified by Ferng and practiced by Hubacek et al  McDonald et al and Lai L et
al. These researches express EF in Local Hectare. To compare EF results obtained from various analyses based on original
EF model this paper expresses EF in Global Hectare. Therefore a modification has been made to the existing IOA based
on EF model framework by introducing diversity conversion factors which is defined as the multiplier of a land use’s yield
factor and its equivalent factor. This modification can make useful additive calculations along both the column and row in
the input-output table. This calculation employs China monetary input-output table in 1997 as the base table. The results

indicate the followings 1 the Chinese EF embodied in domestic production sectors is 1. 485 hectares per capital —hm’
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cap”'  of which 1.435 hm® cap ™' was appropriated by domestic final consumption and 0. 050 hm’ cap ™' by net export

thanks to the fact that China was situated in net EF trade deficit in international market in 1997 2 two thirds of the
1.435 hm® cap ™' appropriated by Chinese final use is attributed to household consumption and one thirds to capital
formation 3 the EF of the primary secondary and tertiary sector varies from 0.499 0.721 and 0. 183 hm’per capital

respectively and these sectors’ indirect land footprint is 1. 24 143.11 and 16. 11 times of their direct ones respectively

indicating the primary sector s ecological pressure is mainly from direct land use and the other two sectors’ from hidden
appropriation. Among the three production sectors the per capital EF embodied in the production of the tertiary sector
ranks the lowest with a value of 0. 183 hm® but the per hectare footprint output is the highest with a figure of 8980 RMB.
Therefore further enhancing its position in and contribution to Chinese economic sectors will weaken ecological impacts
imposed by social metabolism. The analysis shows that IOA based EF model has a good structure can identify where the EF
actually takes place and how EF component flows among production and consumption sectors and avoid from double
accounting. It should be noted that the new EF model is still facing incomplete accounting of pollutants emissions and

inevitably has methodological shortcomings observed in general input-output analysis.

Key Words footprint component ecological footprint trade deficit ecological impact input output analysis
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0.207 hm’
1997 1997
0.031 hm’ 0.046 hm’
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Table 1 Structure of Chinese ecological footprint by sectors and by final utilities
Production Sectors Final use sectors TU =
EF types S1 2 S3 FU, * FU, FU, FU, w M NEZ TP - NE
L, S, 0.196 0.122 0.028 0.239 0.012 0.093 0.048 0.346 0.034 0.014 0.332
L, S, 0.044 0.027 0.006 0.053 0.003 0.021 0.011 0.077 0.014 -0.003 0.080
Ly S, 0.042 0.026 0.006 0.051 0.003 0.020 0.010 0.074 0.016 -0.006 0.079
L, S, 0.172 0.107 0.024 0.210 0.010 0.082 0.042 0.304 0.018 0.024 0.280
Ls S, 0.000 0.005 0.001 0.003 0.000 0.003 0.002 0.007 0.002 0.000 0.006
L¢ S3 0.000 0.003 0.006 0.004 0.003 0.002 0.002 0.010 0.000 0.002 0.007
Subtotal 0.455 0.291 0.072 0.559 0.031 0.221 0.115 0.818 0.084 0.031 0.787
L, 0.034 0.357 0.077 0.272 0.033 0.221 0.120 0.541 0.106 0.014 0.526
L, 0.010 0.065 0.033 0.055 0.014 0.042 0.025 0.115 0.019 0.006 0.111
L, 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0. 000 0.000 0.001
L, 0.000 0.006 0.001 0.004 0.001 0.004 0.002 0.009 0.000 0.002 0. 005
Lg 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.001 0.002 -0.002 0.003
Subtotal 0.044 0.430 0.111 0.332 0.048 0.267 0.147 0.667 0.128 0.019 0.648
Total 0.499 0.721 0.183 0.892 0.079 0.488 0.262 1.485 0.212 0.050 1.435
TP/TU / Total in production/consumption sectors IM Import NE Net EF trade deficit S; i=1~3
S; i=1~3 isprimary secondary tertiary industry FU, i=1~4 FU;, i=

1 ~4 is household consumption government consumption capital formation and export respectively L; j=1~8

L; j=1~8 s arable land forest land grazing & pasture land built

up land for secondary industry built up land for tertiary industry energy land forest energy land built up respectively In bracket
Crude coal Crude oil Nuclear power Natural gas Hydropower s FU, 0.0081 hm?
cap~!  Domestic houschoulds energy footprint of 0. 0081 hm?* cap ! is included in FU, % # NE EF EF
EF EF IF NE >0 China is a net EF exporter situated in EF trade deficit and if NE < 0 situated in EF trade surplus
1 FU, FU,
6 8
0.023 hm’ EF  1.6% EF
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1997 EF 2/3 0.971 hm’ 1/3 0.488 hm’
91.9% 0.892 hm’ 8.1% 0.079 hm’ 1997
15254.2 3303.2 2.28 0.45
hm’ EF 0.184 hm®> 0.037 hm’ 5
3.08 hm’ 1.12 hm’
- 1.49 hm’ - 1.38 hm’ - 1
2.3
2 EF 2 1997
1.24 143.11 16.11
1997 2 2.6~3.6
1997 0.898 hm 2
0.182 hm™> 5 0. 495 hm™> 2
2 1997
Table 2 Total land or energy footprint requirement for Chinese production sectors
Total actual land requirement Total energy land requirement
EF EF types S, S, Sy EF EF types S S, S,
L, S 2.154 0.342 0.169 L, 0.376 1.000 0.467
L, S, 0.480 0.076 0.038 L; 0.105 0.183 0.201
Ly S, 0.460 0.073 0.036 L, 0.001 0.001 0.001
Ly S, 1.891 0.300 0.149 L, 0.004 0.018 0.007
Ls S, 0.004 0.015 0. 005 Lg 0.001 0.002 0.001
Lg S, 0.004 0.009 0.039
1 Total 1 4.993 0.816 0.436 2 Total 2 0.488 1.204 0.677
Land multiplier 1.24 143.11 16.11 Energy land multiplier 3.34 2.63 3.52
hm*> 10000 RMB Multiplier is no dimension
3.1
1997
1 EF  1.697 hm’ 1.485 hm’ 0.212 hm’ EF
1. 435 hm’ 0.262 hm’ 1997 EF EF
0.050 hm’ EF  3.4%
2 45.7% EF 0.667 hm’ “80%"”
80% 80% 80%
3 0.499 0.721  0.183 hm’
60% 16% 15%
9% 40% 35%

http //www.

ecologica. cn



4 1505
4 EF 2/3 1/3
1
5 1.24 143.11 16. 11
6 EF 0. 183 hm’ 0. 898
hm -2
3.2
EF 1997 1§20 '8
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1997 EF  1.465 hm’ 1.435 hm’
2.0% " 1.960 hm’ 2 1.708 hm’ 36.
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3 EF 1997 2 2 EF
1995 1993 1995 1997
FAO 1993 1995 1997 +5%
1993 1997 11% 15%
EF 3 EF EF
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Table 3 Comparing footprint components among different researches
Hem Xie G D ! Liu YH % This paper
A P A P A P
* Arable land * 0.164 24.5 0.159 23.8 0.179 27.7
Grazing & pasture land 0.169 5.5 0.157 5.1 0.159 5.3
Forest land 0.030 2.8 0.057 5.3 0.078 7.5
** Water area ™ * 0. 689 16.6 0. 869 20.9 0.323 8.1
Energy land 0.545 50.7 0.494 45.9 0.535 51.4
Adjusted total 1.452 100 1.404 100 1.435 100
A hm? cap ™' Unweihgted EF hm?* cap™! P %  Percentage of adjusted total %  x A
1997 2 A is the adjusted area based on global yield in
1997 and arable land in Xie G D ! is adjusted to EF needed by primary production #* 1997 Per capital aquatic
production consumption is adjusted to the level in 1997
3.3
IAO-EF EF EF =
+ - EF
EF [AO-EF
EF
EF 40 I0A-EF EF
1 EF
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