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From cities to agglomeration: characteristics and driving factors of material
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Abstract: With continuous urbanization and the integration strategy, the managers urgently need to meet the ecological-
resource-environmental challenges, so as to provide strong material support for eco-social development. This study took the
Beijing-Tianjin-Hebei region and its cities as example, calculated and analyzed the material consumption status and change
trends of the two scales from 2000 to 2017, futhermore identified and compared the main material types, sectors and
important drivers. The results showed that during the study period, the material consumption of the Beijing-Tianjin-Hebei
region increased overall, mainly came from non-metallic minerals (over 34.2% ) from perspective of material types and
manufacturing sector ( more than 58% ) from the perspective of sectors, and economy size effect was the primary driver
(over 50% ). The cities, overall, showed similar trends as the region. The material consumptions increased in general,
nearly all cities’ material consumptions were pulled up by non-metallic materials and manufacturing sector, while economy
size presented positive effects. Differently, the consumption intensity effect had more significant inhibitory effect on the

consumption growth of the region than each city, and the industrial structure effects on the urban scale were more prominent
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than the others. The results clarify the metabolism status of the Beijing-Tianjin-Hebei region and its cities to a cer tain
extent, which can lay a foundation for optimizing resource efficiency utilization and reallocation, and can provide a practical

and feasible impact for the ecological management and regulation in the region.
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Table 1 Division and content of material metabolism sectors
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Fig.1 The material consumption of the Beijing-Tianjin-Hebei region and that of each city
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Fig.2 Material consumption structure of the Beijing-Tianjin-Hebei region and that of each city
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Fig.4 DMC and contribution values of each driving factor of the Beijing-Tianjin-Hebei region
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S1 The contribution value and contribution rate of each city
W FASE S I T
2000—2005  2005—2010  2010—2015  2000—2005  2005—2010 2010—2015
dent LT AN 93.7 89.7 27.1 60.6% 155.8% 14.5%
N SO 24.0 76.8 43.8 15.5% 133.3% 23.5%
Wy T RE DR BE AL 35.0 -131.5 74.1 22.6% -228.4% 39.8%
VB TE ARG R0 3.1 0.6 -15 2.0% 1.0% -0.8%
Pb S5 RO -1.3 22.1 42.9 -0.8% 38.3% 23.0%
K GO 186.5 308.8 238.3 100.3% 103.7% 80.5%
PNEFY 9.0 100.2 132.9 4.8% 33.6% 44.9%
Wy 5T FE DR RN 1.2 -85.9 -75.1 0.7% -28.9% -25.4%
VB IH RS R0 1.2 0.4 0.5 0.6% 0.1% 0.2%
P EE R R -12.0 -25.7 -0.6 -6.5% -8.6% -0.2%
ARIE 230 SNy A 90.7 216.0 133.3 67.0% 119.1% 161.5%
UNEF:W YA 6.3 28.9 22.4 4.6% 15.9% 27.2%
Wy B T AR N 35.2 -36.9 -119.0 26.0% -20.3% -144.2%
Y IE AR 0T 0.5 0.5 0.4 0.4% 0.3% 0.5%
T S5O 2.8 -27.1 45.4 2.0% -15.0% 55.0%
e 25T BN, 17.1 57.7 30.7 67.8% 120.2% 64.5%
PNEFSY A 1.6 2.3 9.2 6.5% 4.7% 19.4%
W I T AR AT 0.9 -16.0 18.1 3.4% -33.3% 38.1%
Yy IS IH FELS RN 0.5 0.1 0.1 2.1% 0.3% 0.2%
Tk SRR, 5.1 3.9 -10.5 20.2% 8.0% -22.1%
M 8T IO, -23.6 81.8 145.5 -82.5% 208.5% 335.1%
UNEFNE YA 4.5 6.3 7.2 15.8% 16.2% 16.7%
W J5 T AR AT 50.5 -68.4 -88.0 176.3% -174.2% -202.7%
Y H RS R RN 1.5 0.0 0.3 5.3% 0.1% 0.7%
P2 a5 A -4.3 19.4 -21.6 -14.9% 49.4% -49.7%
AR 2T LR 51.5 115.7 108.8 120.3% 112.2% 81.3%
UNEF: WS4 1.3 4.1 6.2 3.0% 4.0% 4.6%
W I T AR B AN -18.9 -20.1 58.8 -44.3% -19.5% 44.0%
Y IE RS R RN 0.0 0.0 0.1 0.1% 0.0% 0.0%
PR EE AR 8.9 3.3 -40.1 20.9% 3.2% -30.0%
His R 2T BN 168.1 388.9 171.8 79.0% 83.3% 245.2%
UNEE: W% oA 9.4 57.1 74.5 4.4% 12.2% 106.4%
W I T AR AN 12.6 -3.6 -67.9 5.9% -0.8% -96.9%
L/ RIER st O A 0.7 0.9 0.0 0.3% 0.2% 0.0%
Tl SRR 22.0 23.6 -108.4 10.3% 5.1% -154.7%
ik LTSN 2.7 22.3 20.5 -64.5% 81.9% 383.3%
PNEFSY Y -0.1 -0.3 5.4 1.3% -1.2% 101.1%
Wy I T AR B AR -9.7 2.6 -14.5 234.7% 9.6% -271.1%
Y TH AR LS RN 0.0 1.2 0.0 1.1% 4.3% 0.2%
P ZE AR R 3.0 1.5 -6.1 -72.6% 5.4% -113.5%
JER LT AN 14.8 49.9 56.9 41.5% 67.7% 63.6%
N FHAR AL 1.1 5.9 14.6 3.0% 8.0% 16.3%
W I T AR B AN 11.1 18.4 11.1 31.2% 25.0% 12.4%
Yy RELS R RN 6.5 0.2 0.0 18.2% 0.3% 0.0%

http ; //www.ecologica.cn



4 1 XIEESE 55 I BT« e ) o R R AiE S5 i R 3R 1337
) FAGSE S P T
2000—2005  2005—2010  2010—2015  2000—2005  2005—2010 2010—2015
7 SRR 2.2 -0.7 6.9 6.1% -1.0% 7.8%
ZHEE 5T IO, 38.8 71.4 67.1 137.6% 99.0% 202.2%
N AN, 1.4 5.5 3.7 5.0% 7.7% 11.0%
W B T AR L AN 4.5 0.6 11.7 15.8% 0.9% 35.3%
Wy ST FEES RN 0.5 0.4 0.0 1.8% 0.6% 0.0%
7 S5O -17.0 -5.8 -49.3 -60.2% -8.1% -148.6%
FELL 23 SNy A 269.4 823.1 349.5 54.0% 87.2% 1673.9%
UNEF:W YA 7.2 46.8 70.4 1.4% 5.0% 337.0%
W B T AR 0 204.2 295.9 -579.9 41.0% 31.3% -2777.2%
L/ RER st O A 15.4 8.6 0.2 3.1% 0.9% 0.8%
P SRR 2.4 -230.0 180.8 0.5% -24.4% 865.6%
wa 2T BN 88.1 65.1 42.2 192.8% 213.1% -371.6%
PUNEFSY A 2.6 6.9 4.1 5.7% 22.7% -35.8%
W Jo T AR AN -106.3 -58.3 -39.5 -232.5% -190.9% 347.2%
WYy BIH FEL R RN 0.7 0.0 0.0 1.6% 0.1% 0.2%
Pk S5 RN, 60.5 16.8 -18.2 132.4% 55.1% 160.1%
k& 2T LN, 60.3 64.7 43.6 85.5% 88.3% 964.3%
UNEFW YA 1.8 6.9 4.8 2.5% 9.5% 107.0%
W I3 T AR AT -14.1 6.4 -32.0 -20.0% 8.7% -706.8%
Y IH AR LS R RN 1.0 0.2 0.0 1.4% 0.2% 0.2%
7l S5O 21.5 -4.8 -12.0 30.5% -6.6% -264.7%
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