
Appendix
Appendix Table 1
The impact of production risk (Death-t, past, m) on the early adoption of alternatives

	
	Substitute0

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Death-1, past, m
	0.492
	
	
	
	
	

	
	(0.417)
	
	
	
	
	

	Death-2, past, m
	
	0.617
	
	
	
	

	
	
	(0.390)
	
	
	
	

	Death-3, past, m
	
	
	0.630*
	
	
	

	
	
	
	(0.350)
	
	
	

	Death-4, past, m
	
	
	
	0.041
	
	

	
	
	
	
	(0.326)
	
	

	Death-5, past, m
	
	
	
	
	0.010
	

	
	
	
	
	
	(0.260)
	

	Death-6, past, m
	
	
	
	
	
	0.085

	
	
	
	
	
	
	(0.228)

	Control variables
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Constant
	0.005
	-0.000
	0.073
	0.093
	0.078
	0.184

	
	(0.222)
	(0.221)
	(0.231)
	(0.248)
	(0.255)
	(0.322)

	Observations
	340
	339
	317
	292
	271
	222

	R-squared
	0.193
	0.196
	0.209
	0.201
	0.241
	0.252


Note: ①Asterisks denote significance at the 10% (∗), 5% (∗∗), and 1% (∗∗∗) levels. ②Death-t, past, m represents the mean of mortality rate lagged at least t batches.
Appendix Table 2
The impact of production risk (Death-t, past, sd) on the early adoption of alternatives

	
	Substitute0

	　
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Death-1, past, sd
	0.263
	
	
	
	
	

	
	(0.231)
	
	
	
	
	

	Death-2, past, sd
	
	0.290
	
	
	
	

	
	
	(0.225)
	
	
	
	

	Death-3, past, sd
	
	
	0.260
	
	
	

	
	
	
	(0.221)
	
	
	

	Death-4, past, sd
	
	
	
	0.045
	
	

	
	
	
	
	(0.198)
	
	

	Death-5, past, sd
	
	
	
	
	0.041
	

	
	
	
	
	
	(0.196)
	

	Death-6, past, sd
	
	
	
	
	
	0.222

	
	
	
	
	
	
	(0.216)

	Control variables
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Constant
	0.031
	0.100
	0.092
	0.077
	0.180
	-0.178

	
	(0.220)
	(0.231)
	(0.246)
	(0.255)
	(0.322)
	(0.415)

	Observations
	339
	317
	292
	271
	222
	162

	R-squared
	0.192
	0.205
	0.205
	0.241
	0.251
	0.311


Note: ①Asterisks denote significance at the 10% (∗), 5% (∗∗), and 1% (∗∗∗) levels. ②Death-t, past, sd represents the standard deviation of mortality rate lagged at least t batches.
Appendix Table 3
The impact of production risk (Death-t~-(t+1), m and Death-t~-(t+1), sd) on the early adoption of alternatives

	
	Substitute0

	　
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Death-1~-2, m
	-0.201
	
	
	
	
	

	
	(0.333)
	
	
	
	
	

	Death-3~-4, m
	
	0.653**
	
	
	
	

	
	
	(0.323)
	
	
	
	

	Death-5~-6, m
	
	
	-0.005
	
	
	

	
	
	
	(0.246)
	
	
	

	Death-1~-2, sd
	
	
	
	-0.184
	
	

	
	
	
	
	(0.293)
	
	

	Death-3~-4, sd
	
	
	
	
	0.662**
	

	
	
	
	
	
	(0.271)
	

	Death-5~-6, sd
	
	
	
	
	
	-0.005

	
	
	
	
	
	
	(0.184)

	Control variables
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Constant
	0.071
	0.056
	0.132
	0.064
	0.068
	0.176

	
	(0.223)
	(0.242)
	(0.309)
	(0.221)
	(0.245)
	(0.322)

	Observations
	339
	295
	226
	339
	292
	222

	R-squared
	0.190
	0.214
	0.247
	0.190
	0.219
	0.251


Note: ①Asterisks denote significance at the 10% (∗), 5% (∗∗), and 1% (∗∗∗) levels. ②Death-t~ -(t+1), m represents the mean of mortality rate lagged t to (t+1) batches, and Death-t~ -(t+1), sd represents the standard deviation of mortality rate lagged t to (t+1) batches.
Appendix Table 4
The impact of production risk (Death-t) on the early adoption of alternatives
	
	Substitute0

	　
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Death-1
	-0.159
	
	
	
	
	

	
	(0.262)
	
	
	
	
	

	Death-2
	
	-0.067
	
	
	
	

	
	
	(0.226)
	
	
	
	

	Death-3
	
	
	0.672***
	
	
	


	
	
	
	(0.223)
	
	
	

	Death-4
	
	
	
	0.017
	
	

	
	
	
	
	(0.235)
	
	

	Death-5
	
	
	
	
	-0.045
	

	
	
	
	
	
	(0.190)
	

	Death-6
	
	
	
	
	
	0.021

	
	
	
	
	
	
	(0.146)

	Control variables
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Constant
	0.070
	0.054
	0.082
	0.093
	0.085
	0.179

	
	(0.222)
	(0.221)
	(0.228)
	(0.249)
	(0.256)
	(0.322)

	Observations
	340
	339
	317
	292
	271
	222

	R-squared
	0.190
	0.189
	0.225
	0.201
	0.241
	0.251


Note: ①Asterisks denote significance at the 10% (∗), 5% (∗∗), and 1% (∗∗∗) levels. ②Death-t represents the mortality rate lagged t batches.
Appendix Table 5
The impact of production risk (relative Death-3) on the early adoption of alternatives

	
	Substitute0

	
	(1)
	(2)
	(3)
	(4)
	(5)
	（6）

	Death-3－Death-4
	0.324*
	
	
	
	
	

	
	(0.166)
	
	
	
	
	

	Death-3－Death-4, past, m
	
	0.435**
	
	
	
	

	
	
	(0.193)
	
	
	
	

	Death-3＞Death-4
	
	
	0.018
	
	
	

	
	
	
	(0.041)
	
	
	

	Death-3＞Death-4, past, m
	
	
	
	0.028
	
	

	
	
	
	
	(0.041)
	
	

	Death-3＞Death-4, past, m＋S
	
	
	
	
	-0.001
	

	
	
	
	
	
	(0.048)
	

	Death-3＜Death-4, past, m－S
	
	
	
	
	
	0.011

	
	
	
	
	
	
	(0.056)

	Control variables
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Constant
	0.131
	0.107
	0.083
	0.070
	0.079
	0.079

	
	(0.246)
	(0.245)
	(0.249)
	(0.250)
	(0.257)
	(0.255)

	Observations
	292
	292
	292
	292
	271
	271

	R-squared
	0.212
	0.216
	0.201
	0.202
	0.241
	0.241


Note: ①Asterisks denote significance at the 10% (∗), 5% (∗∗), and 1% (∗∗∗) levels. ② Variable Death-3＞Death-4 equals 1 if (Death-3－Death-4)>0 and otherwise 0. ③Variable Death-3＞Death-4, past, m equals 1 if (Death-3－Death-4, past, m)>0 and otherwise 0. ④Variable Death-3＞Death-4, past, m＋S equals 1 if (Death-3－Death-4, past, m－Death-4, past, sd)>0 and otherwise 0. ⑤Variable Death-3＜Death-4, past, m－S equals 1 if (Death-3－Death-4, past, m＋Death-4, past, sd)＜0 and otherwise 0.[image: image1]
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