Optimization design method for biofuel resilient supply chain considering node disruption impacts in a two-stage stochastic programming framework
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Appendix
Appendix A Supply and Demand Information
The ratio of rice straw to rice grain was set at 0.9, the ratio of corn stover to corn mass at 1.2, and the idle rate of straw at 1/3. The calculation of the upper limit of the total amount of idle straw involves the data of each part, as shown in Table A1.

	Table A1 Data required for the calculation of the upper limit of the total amount of idle straw

	
	Production /×104 t

	Total rice production
	1104.41

	Total corn production
	60.8

	Annual rice straw production
	993.97

	Annual corn stover production
	72.96

	Total annual straw production
	1066.93

	Maximum total amount of idle straw
	355.64


The upper limit of straw feedstock supply for each prefecture-level city is allocated proportionally based on grain production, as shown in Table A2.

	Table A2 Upper limit of straw feedstock supply by prefecture-level city

	Prefecture-level city
	Upper limit of biomass supply /×104 t
	Prefecture-level city
	Upper limit of biomass supply /×104 t

	Zhanjiang
	49.828
	Heyuan
	11.995

	Maoming
	47.295
	Shantou
	10.518

	Zhaoqing
	28.931
	Yunfu
	10.426

	Guangzhou
	26.695
	Chaozhou
	10.268

	Huizhou
	23.003
	Yangjiang
	9.962

	Meizhou
	22.640
	Shanwei
	9.701

	Qingyuan
	22.422
	Zhongshan
	4.199

	Shaoguan
	17.357
	Dongguan
	3.542

	Jieyang
	17.007
	Zhuhai
	1.407

	Jiangmen
	14.841
	Shenzhen
	1.371

	Foshan
	12.235
	
	


The design demand is 300,000 tons of bioethanol (82.5 million gallons of bioethanol), and the bioethanol demand for each prefecture-level city is allocated proportionally based on GDP, as shown in Table A3.





	Table A3 Biofuel demand by prefecture-level city

	Prefecture-level city
	Biofuel demand /×104 gallon
	Prefecture-level city
	Biofuel demand /×104 gallon

	Zhanjiang
	236.146
	Heyuan
	84.509

	Maoming
	245.312
	Shantou
	194.351

	Zhaoqing
	175.786
	Yunfu
	75.553

	Guangzhou
	1872.754
	Chaozhou
	82.577

	Huizhou
	330.171
	Yangjiang
	100.554

	Meizhou
	86.766
	Shanwei
	85.442

	Qingyuan
	133.163
	Zhongshan
	236.560

	Shaoguan
	103.079
	Dongguan
	720.084

	Jieyang
	150.276
	Zhuhai
	257.494

	Jiangmen
	238.889
	Shenzhen
	2034.138

	Foshan
	806.398
	
	




Appendix B Scale and Cost of Building
The cost of building pre-processing centers and biorefineries in the supply chain is positively related to scale, as shown in Tables B1 and B2.
	Table B1 Pre-processing center construction costs

	l
	1
	2
	3
	4
	5

	MTY
	15
	25
	35
	45
	55

	CNY
	55125
	91875
	128625
	165375
	202125



	[bookmark: _Hlk181165545]Table B2 Biorefinery Construction Costs

	l
	1
	2
	3
	4
	5

	MGY
	1400
	2000
	2600
	3200
	3800

	CNY
	1734.6
	2478
	3221.4
	3964.8
	4708.2



Appendix C Other Parameters
	Table C1 Logistics-related parameters

	Parameters
	
	V
	
	
	v

	Solid (straw)
	35 CNY/ton
	25 tons/vehicle
	8.4 CNY/(vehicle × km)
	203 CNY/(vehicle × hour)
	40 km/hour

	Liquid (bioethanol)
	0.15 CNY/gallon
	8000 gallons/vehicle
	9.1 CNY/(vehicle × km)
	224 CNY/(vehicle × hour)
	



	Table C2 Other parameters

	Parameters
	
	
	
	
	
	
	

	value
	275 gal/t
	30%
	30%
	400 CNY/t
	533460 t
	4.9 CNY/gal
	35 CNY/gal
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