Table A.1 Decoupling state and explanation of the carbon footprint and economic growth
	Decoupling state
	δCF
	δGDP
	αn
	Explanation

	Decoupling
	Strong decoupling
	<0
	>0
	αn<0
	CF declines, and GDP still shows a growing trend.

	
	Weak decoupling
	>0
	<0
	0<αn<e1
	Both CF and GDP are growing, and the GDP growth rate is greater than the CF growth rate.

	
	Decay decoupling
	<0
	<0
	αn>e2
	Both CF and GDP are decreasing, and the rate of GDP decline is less than the rate of CF decline.

	Negative Decoupling
	Weak negative Decoupling
	<0
	<0
	0<αn<e1
	Both CF and GDP are decreasing, and the rate of GDP decline is greater than the rate of CF decline.

	
	Strong negative Decoupling
	>0
	<0
	αn<0
	CF is growing, and GDP is decreasing.

	
	Expansion negative Decoupling
	>0
	>0
	αn>e2
	Both CF and GDP are growing, and the GDP growth rate is less than CF growth rate.

	Connection
	Decay connection
	<0
	<0
	e1<αn<e2
	CF and GDP remain in a relatively synchronous decline.

	
	Expansion connection
	>0
	>0
	e1<αn<e2
	CF and GDP maintain a relatively simultaneous growth trend.


Note: There is no case of a constant carbon footprint and GDP, and thus, the case of δCF=0 and δGDP=0 is not considered.


Fig. A.1 Trends in carbon footprint and carbon carrying capacity of Xi’an from 2007 to 2016

Fig. A.2 Trends in the energy consumption account, industrial production process account, pollution emission account and livestock account of Xi’an’s carbon footprint from 2007 to 2016

Fig. A.3 Trends in the carbon deficit and carbon deficit index during the period 2007-2016
[bookmark: _GoBack]Table A.2 The carbon deficit index change during the period 2007-2016
	Year
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016

	CDI
	-
	-2.57%
	27.99%
	5.02%
	-8.35%
	3.51%
	22.82%
	-5.08%
	-12.33%
	17.09%



Table A.3 Decoupling effect of carbon footprint and economic growth in Xi’an from 2007 to 2016
	Year
	Total carbon footprint
	Energy consumption account
	Industrial production process account
	Pollution emission account
	Livestock account

	
	αn
	State
	αn
	State
	αn
	State
	αn
	State
	αn
	State

	2007-2008
	-0.1
	Strong decoupling
	-0.2
	Strong decoupling
	3.5
	Expansion negative Decoupling
	0.1
	Weak decoupling
	0.5
	Weak decoupling

	2008-2009
	1.6
	Expansion negative Decoupling
	1.7
	Expansion negative Decoupling
	1.7
	Expansion negative Decoupling
	0.8
	Expansion connection
	0.2
	Weak decoupling

	2009-2010
	0.3
	Weak decoupling
	-0.3
	Strong decoupling
	11.2
	Expansion negative Decoupling
	0.7
	Weak decoupling
	0.2
	Weak decoupling

	2010-2011
	-0.5
	Strong decoupling
	-0.3
	Strong decoupling
	-2.3
	Strong decoupling
	0.6
	Weak decoupling
	-0.1
	Strong decoupling

	2011-2012
	0.3
	Weak decoupling
	0.7
	Weak decoupling
	-4.4
	Strong decoupling
	0.6
	Weak decoupling
	0.0
	Weak decoupling

	2012-2013
	1.9
	Expansion negative Decoupling
	2.2
	Expansion negative Decoupling
	0.9
	Expansion connection
	0.2
	Weak decoupling
	-0.0
	Strong decoupling

	2013-2014
	-0.4
	Strong decoupling
	-0.7
	Strong decoupling
	-1.2
	Strong decoupling
	1.9
	Expansion negative Decoupling
	0.2
	Weak decoupling

	2014-2015
	-2.9
	Strong decoupling
	-3.6
	Strong decoupling
	0.3
	Weak decoupling
	1.6
	Expansion negative Decoupling
	-2.9
	Strong decoupling

	2015-2016
	2.0
	Expansion negative Decoupling
	2.4
	Expansion negative Decoupling
	0.0
	Strong decoupling
	1.0
	Expansion connection
	-2.1
	Strong decoupling
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Fig. A.4 Variable importance projection output graph of the PLS model

(c) Pollution emission account
Industrial solid waste	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	7.1249999999999973	5.9375	5.7593749999999986	4.2274999999999991	7.1249999999999973	10.9725	11.494999999999999	20.828749999999989	24.87812499999999	34.033749999999998	City solid waste	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	163.29075	168.95433333333341	198.22541666666669	231.9741666666666	258.82908333333341	278.44658333333342	283.35649999999993	341.45533333333327	368.34350000000001	384.38108333333332	COD removed volume of urban sewage	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	32.440519621296417	34.102020081059997	35.833067615089853	35.182418650071448	35.406275027844572	37.449052947214	39.196107445556429	44.459493010000003	49.268638239282012	59.907611383050558	Year

104 t



(d) Livestock account
Animal intestinal fermentation	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	33.181442699999998	37.370952989999999	38.483441639999981	40.175713620000003	39.669713160000001	39.651776849999997	39.476513370000013	40.589243099999997	35.737411290000011	29.670412379999998	Animal excretion	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	4.109823585	4.5953873489999966	4.8251167859999988	5.0046794069999976	5.0047649609999976	5.0873816909999983	5.0822074589999984	5.1093807869999974	2.42608464	1.986018048	Year

104 t



CD	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	15.56002807493357	15.143939672819331	21.632295238641209	23.16963618677401	20.307916641976401	21.39679581748911	28.000901994096999	26.187274173593721	20.97269289090956	25.79616195870851	CDI	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	-2.5724706664009299E-2	0.27988655833950499	5.0179788836107901E-2	-8.3489751353145902E-2	3.50716047906489E-2	0.22822608656446799	-5.0837826212273202E-2	-0.123332993791892	0.17092609521684601	Year

CD/million ton CO2-eq

CDI//%



CF	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	23.33602384212951	23.015694263735352	29.52103347299882	31.07748109910375	28.113115778869279	29.23971518182698	35.824497813364069	34.013144714292352	28.435729797001621	33.248527341298868	CC	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	7.7759957671959343	7.87175459091603	7.8887382343576071	7.9078449123297316	7.8051991368928784	7.8429193643378623	7.8235958192670907	7.8258705406986442	7.4630369060920643	7.4523653825903624	CF	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	23.33602384212951	23.015694263735352	29.52103347299882	31.07748109910375	28.113115778869279	29.23971518182698	35.824497813364069	34.013144714292352	28.435729797001621	33.248527341298868	CC	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	7.7759957671959343	7.87175459091603	7.8887382343576071	7.9078449123297316	7.8051991368928784	7.8429193643378623	7.8235958192670907	7.8258705406986442	7.4630369060920643	7.4523653825903624	Year

CF (million ton CO2-eq)

CC (million ton CO2-eq)



 industrial enterprise	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	1958.419353293333	1858.7677438000001	2321.477258136666	2132.1058434866659	2016.8283153699999	2202.2784616799991	2758.0089014866662	2408.6004307566659	1814.530725443333	2266.503515540001	 resident	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	31.855426948187691	38.791117725266247	150.0614940806073	190.20408567598389	131.12810132882359	129.40269268189451	187.994116133566	261.27588742121628	237.8071185154534	208.87824503339431	transportation	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	54.851528065133358	62.817011094875532	80.864337374851004	103.9483024039865	115.62950470592649	138.26146899925581	166.43423544161999	199.73241302102051	229.88137657209501	258.7920984121086	Year

104 t



(b) Industrial production process account
portland cement clinker	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	48.328540000000011	90.233360000000005	116.57384	364.92540000000002	201.69082	82.421599999999998	91.406200000000027	79.263540000000006	80.7	80.7	Year

104 t
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