[bookmark: _GoBack]Appendix
Appendix Table A1. Specification test for the strength of IV
	First-stage regress summary statistic

	Variable
	R-squared
	Adjusted 
R-sq
	Partial 
R-sq
	Robust 
F(1, 31)
	Prob > F

	Grafting_adoption
	0.461
	0.453
	0.231
	171.572
	0.0000

	Instrument strength by minimum eigenvalue statistic

	2SLS relative bias
	Critical values

	
	5%
	10%
	20%
	30%

	
	(not available)

	2SLS size of nominal 5% Wald test
	10%
	15%
	20%
	25%

	
	16.38
	8.96
	6.66
	5.53

	LIML size of nominal 5% Wald test
	16.38
	8.96
	6.66
	5.53

	Minimum eigenvalue statistic = 311.725; H0: Instrument is weak

	Test of endogeneity

	Durbin (score) chi2(1)
	4.523**

	Wu-Hausman F(1, 1036)
	4.465**

	Robust score chi2(1)
	4.83**

	Robust regression F(1, 31)
	1.657


Note: *** p < 0.01, ** p < 0.05, * p < 0.1.


Appendix Table A2. The association between grafting adoption and plot-level coffee yield in the wet and dry seasons
	Variables
	OLS

	
	Wet season
	Dry season

	
	(1)
	(2)
	(3)
	(4)

	Grafting_adoption
	0.364***
	0.371***
	0.289***
	0.294***

	
	(0.040)
	(0.041)
	(0.036)
	(0.037)

	Ihs (pesticides)
	-0.019
	-0.017
	-0.026*
	-0.023

	
	(0.013)
	(0.013)
	(0.015)
	(0.014)

	Log (fertilizer)
	0.034*
	0.035*
	0.030
	0.029

	
	(0.019)
	(0.019)
	(0.018)
	(0.018)

	Log (labour)
	0.171***
	0.162***
	0.181***
	0.173***

	
	(0.048)
	(0.048)
	(0.047)
	(0.049)

	Age_coffee_tree
	0.028***
	0.028***
	0.025***
	0.025***

	
	(0.006)
	(0.006)
	(0.006)
	(0.006)

	Age_coffee_tree_squared
	-0.001***
	-0.001***
	-0.001***
	-0.001***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Soil_fertility
	0.061***
	0.064***
	0.057**
	0.062**

	
	(0.022)
	(0.022)
	(0.023)
	(0.023)

	Log (Rainfall_mean)
	0.261
	0.255
	0.327***
	0.328***

	
	(0.158)
	(0.151)
	(0.116)
	(0.117)

	Log (Temper_max_mean)
	-7.465***
	-7.605***
	-1.923***
	-1.931***

	
	(1.130)
	(1.092)
	(0.644)
	(0.675)

	Log (Temper_min_mean)
	-2.524***
	-2.636***
	1.241***
	1.150***

	
	(0.469)
	(0.473)
	(0.328)
	(0.328)

	Log (Rainfall_sd)
	-0.018
	-0.016
	0.254**
	0.252**

	
	(0.184)
	(0.178)
	(0.103)
	(0.102)

	Log (Temperature_max_sd)
	0.849*
	0.898*
	0.944***
	0.943***

	
	(0.496)
	(0.492)
	(0.208)
	(0.206)

	Log (Temperature_min_sd)
	1.308***
	1.264***
	-0.729**
	-0.737**

	
	(0.409)
	(0.411)
	(0.296)
	(0.298)

	i.Location_Province
	
	
	
	

	Lam Dong
	0.127***
	0.125**
	0.140**
	0.138**

	
	(0.046)
	(0.046)
	(0.052)
	(0.052)

	Dak Lak
	-0.224***
	-0.198***
	-0.242***
	-0.215***

	
	(0.058)
	(0.061)
	(0.067)
	(0.073)

	Dak Nong
	-0.089
	-0.059
	-0.109*
	-0.081

	
	(0.061)
	(0.057)
	(0.061)
	(0.056)

	ii.Intercropping
	
	
	
	

	Coffee - Pepper
	
	-0.020
	
	-0.052

	
	
	(0.051)
	
	(0.049)

	Coffee - Durian
	
	-0.034
	
	-0.053

	
	
	(0.064)
	
	(0.067)

	Coffee - Avocado
	
	-0.035
	
	-0.071

	
	
	(0.052)
	
	(0.055)

	Coffee – Pepper - Durian
	
	-0.047
	
	-0.049

	
	
	(0.046)
	
	(0.055)

	Coffee – Pepper - Avocado
	
	-0.211
	
	-0.188*

	
	
	(0.127)
	
	(0.106)

	Coffee – Durian - Avocado
	
	-0.055
	
	-0.080

	
	
	(0.060)
	
	(0.065)

	Coffee – Pepper – Durian - Avocado
	
	-0.177***
	
	-0.143**

	
	
	(0.058)
	
	(0.057)

	Constant 
	31.106***
	31.969***
	-0.212
	0.151

	
	(3.384)
	(3.260)
	(2.806)
	(2.964)

	Number of observations
	1054
	1054
	1054
	1054

	R-squared
	0.319
	0.327
	0.312
	0.318


Note: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard error in parentheses. (1) and (3) – base model;  (2) and (4) - include intercropping





Appendix Table A3. Climate change scenarios
	Climate variable
	Maximum mean temperature (°C)
	Minimum mean temperature (°C)
	Mean Precipitation (%)
	Precipitation and temperature variability (%)

	Scenarios
	A
	B
	C
	A
	B
	C
	A
	B
	C
	A
	B
	C

	2040-2059
	+1.2
	+1.3
	+1.7
	+1.1
	+1.3
	+1.7
	-1.2
	-0.4
	+0.5
	5
	10
	15

	2060-2079
	+1.3
	+1.7
	+2.7
	+1.3
	+1.7
	+2.7
	+3.5
	+0.1
	+1.8
	5
	10
	15

	2080-2099
	+1.3
	+2.0
	+3.9
	+1.2
	+2.0
	+3.8
	+2.8
	+1.2
	-0.6
	5
	10
	15


Notes: scenario A (SSP1-2.6 - low warming), scenario B (SSP2-4.5 - intermediate warming), and scenario C (SSP5-8.5 - high warming)

Appendix Table A4. The association between grafting adoption and plot-level coffee yield based on future climate change scenarios
	Climatology Period
	Variables
	(OLS)
	(IV)

	
	
	A
	B
	C
	A
	B
	C

	2040 - 2059
	Grafting_adoption
	0.349***
	0.349***
	0.349***
	0.490***
	0.490***
	0.490***

	
	
	(0.039)
	(0.039)
	(0.039)
	(0.110)
	(0.110)
	(0.110)

	
	Log (rainfall_mean)
	0.642*
	0.642*
	0.642*
	0.692**
	0.692**
	0.692**

	
	
	(0.322)
	(0.322)
	(0.322)
	(0.328)
	(0.328)
	(0.328)

	
	Log (temper_max_mean)
	-6.012***
	-6.032***
	-6.114***
	-6.440***
	-6.462***
	-6.549***

	
	
	(0.654)
	(0.656)
	(0.665)
	(0.714)
	(0.716)
	(0.726)

	
	Log (temper_min_mean)
	-0.931**
	-0.939**
	-0.954**
	-0.926**
	-0.934**
	-0.950**

	
	
	(0.396)
	(0.400)
	(0.407)
	(0.380)
	(0.383)
	(0.390)

	
	Log (Rainfall_sd)
	-0.164
	-0.164
	-0.165
	-0.172
	-0.172
	-0.172

	
	
	(0.248)
	(0.248)
	(0.248)
	(0.247)
	(0.247)
	(0.247)

	
	Log (Temperature_max_sd)
	1.062***
	1.062***
	1.062***
	1.158***
	1.158***
	1.158***

	
	
	(0.188)
	(0.188)
	(0.188)
	(0.212)
	(0.212)
	(0.212)

	
	Log (Temperature_min_sd)
	-1.032***
	-1.032***
	-1.032***
	-1.040***
	-1.040***
	-1.040***

	
	
	(0.229)
	(0.229)
	(0.229)
	(0.211)
	(0.211)
	(0.211)

	
	Constant 
	20.408***
	20.531***
	20.956***
	21.563***
	21.689***
	22.134***

	
	
	(2.639)
	(2.655)
	(2.704)
	(2.680)
	(2.696)
	(2.746)

	
	Number of observations
	1054
	1054
	1054
	1054
	1054
	1054

	
	R-squared
	0.368
	0.368
	0.368
	0.358
	0.358
	0.358

	2060 - 2079
	Grafting_adoption
	0.349***
	0.349***
	0.349***
	0.490***
	0.490***
	0.490***

	
	
	(0.039)
	(0.039)
	(0.039)
	(0.110)
	(0.110)
	(0.110)

	
	Log (rainfall_mean)
	0.642*
	0.642*
	0.642*
	0.692**
	0.692**
	0.693**

	
	
	(0.322)
	(0.322)
	(0.322)
	(0.328)
	(0.328)
	(0.328)

	
	Log (temper_max_mean)
	-6.032***
	-6.114***
	-6.317***
	-6.462***
	-6.549***
	-6.767***

	
	
	(0.656)
	(0.665)
	(0.687)
	(0.716)
	(0.726)
	(0.750)

	
	Log (temper_min_mean)
	-0.939**
	-0.954**
	-0.994**
	-0.934**
	-0.950**
	-0.989**

	
	
	(0.400)
	(0.407)
	(0.424)
	(0.383)
	(0.390)
	(0.406)

	
	Log (Rainfall_sd)
	-0.164
	-0.165
	-0.165
	-0.172
	-0.172
	-0.172

	
	
	(0.248)
	(0.248)
	(0.248)
	(0.247)
	(0.247)
	(0.247)

	
	Log (Temperature_max_sd)
	1.062***
	1.062***
	1.062***
	1.158***
	1.158***
	1.158***

	
	
	(0.188)
	(0.188)
	(0.188)
	(0.212)
	(0.212)
	(0.212)

	
	Log (Temperature_min_sd)
	-1.032***
	-1.032***
	-1.033***
	-1.040***
	-1.040***
	-1.040***

	
	
	(0.229)
	(0.229)
	(0.229)
	(0.211)
	(0.211)
	(0.211)

	
	Constant 
	20.500***
	20.952***
	22.013***
	21.659***
	22.134***
	23.254***

	
	
	(2.656)
	(2.702)
	(2.822)
	(2.696)
	(2.744)
	(2.867)

	
	Number of observations
	1054
	1054
	1054
	1054
	1054
	1054

	
	R-squared
	0.368
	0.368
	0.368
	0.358
	0.358
	0.358

	2080 - 2099
	Grafting_adoption
	0.349***
	0.349***
	0.349***
	0.490***
	0.490***
	0.490***

	
	
	(0.039)
	(0.039)
	(0.039)
	(0.110)
	(0.110)
	(0.110)

	
	Log (rainfall_mean)
	0.642*
	0.642*
	0.643*
	0.692**
	0.692**
	0.693**

	
	
	(0.322)
	(0.322)
	(0.322)
	(0.328)
	(0.328)
	(0.328)

	
	Log (temper_max_mean)
	-6.032***
	-6.175***
	-6.562***
	-6.462***
	-6.614***
	-7.029***

	
	
	(0.656)
	(0.672)
	(0.714)
	(0.716)
	(0.733)
	(0.779)

	
	Log (temper_min_mean)
	-0.935**
	-0.966**
	-1.037**
	-0.930**
	-0.962**
	-1.032**

	
	
	(0.398)
	(0.412)
	(0.444)
	(0.381)
	(0.395)
	(0.425)

	
	Log (Rainfall_sd)
	-0.164
	-0.165
	-0.165
	-0.172
	-0.172
	-0.173

	
	
	(0.248)
	(0.248)
	(0.248)
	(0.247)
	(0.247)
	(0.247)

	
	Log (Temperature_max_sd)
	1.062***
	1.062***
	1.062***
	1.158***
	1.158***
	1.159***

	
	
	(0.188)
	(0.188)
	(0.188)
	(0.212)
	(0.212)
	(0.212)

	
	Log (Temperature_min_sd)
	-1.032***
	-1.032***
	-1.033***
	-1.040***
	-1.040***
	-1.040***

	
	
	(0.229)
	(0.229)
	(0.229)
	(0.211)
	(0.211)
	(0.211)

	
	Constant 
	20.488***
	21.264***
	23.576***
	21.647***
	22.465***
	24.896***

	
	
	(2.653)
	(2.738)
	(2.965)
	(2.693)
	(2.781)
	(3.018)

	
	Number of observations
	1054
	1054
	1054
	1054
	1054
	1054

	
	R-squared
	0.368
	0.368
	0.368
	0.358
	0.358
	0.358

	
	Including: log(pesticides), log(fertilizer), log(labour), age of coffee tree, square of age of coffee tree, soil fertility, location, intercropping)
	yes
	yes
	yes
	yes
	yes
	yes


Note: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard error in parentheses. Scenario A (SSP1-2.6 - low warming), scenario B (SSP2-4.5 - intermediate warming), and scenario C (SSP5-8.5 - high warming)

Appendix Table A5. The association between grafting adoption and plot-level coffee yield, including socio-economic characteristics
	Variable
	OLS
	1st stage
	2nd stage

	Grafting_adoption
	0.326***
	
	0.123***

	
	(0.037)
	
	(0.028)

	Age
	-0.000
	-0.007
	0.000

	
	(0.002)
	(0.007)
	(0.002)

	Gender
	0.025
	0.188
	0.015

	
	(0.050)
	(0.181)
	(0.050)

	Education
	0.019***
	0.025
	0.017**

	
	(0.007)
	(0.020)
	(0.007)

	Experience
	-0.001
	0.015**
	-0.002

	
	(0.002)
	(0.008)
	(0.002)

	Marital_status
	0.030
	0.047
	0.025

	
	(0.076)
	(0.256)
	(0.065)

	Coffee_specialization
	0.005***
	0.005**
	0.004***

	
	(0.001)
	(0.002)
	(0.001)

	Ihs (pesticides)
	-0.017
	-0.012
	-0.016

	
	(0.013)
	(0.041)
	(0.013)

	Log (fertilizer)
	0.024
	-0.017
	0.024

	
	(0.017)
	(0.075)
	(0.019)

	Log (labour)
	0.150***
	0.215**
	0.139***

	
	(0.046)
	(0.107)
	(0.049)

	Age_coffee_tree
	0.021***
	-0.064*
	0.022***

	
	(0.006)
	(0.033)
	(0.007)

	Age_coffee_tree_squared
	-0.001***
	0.001
	-0.000**

	
	(0.000)
	(0.001)
	(0.000)

	Soil_fertility
	0.050**
	0.025
	0.047**

	
	(0.021)
	(0.063)
	(0.020)

	Log (rainfall_mean)
	0.687**
	-1.926*
	0.748**

	
	(0.299)
	(1.135)
	(0.305)

	Log (temper_max_mean)
	-5.490***
	10.003***
	-6.001***

	
	(0.592)
	(1.845)
	(0.600)

	Log (temper_min_mean)
	-0.796**
	1.328
	-0.858**

	
	(0.349)
	(1.569)
	(0.395)

	Log (Rainfall_sd)
	-0.202
	0.573
	-0.201

	
	(0.240)
	(0.833)
	(0.235)

	Log (Temperature_max_sd)
	1.072***
	-2.810***
	1.206***

	
	(0.185)
	(0.654)
	(0.215)

	Log (Temperature_min_sd)
	-1.039***
	0.102
	-1.045***

	
	(0.222)
	(0.548)
	(0.246)

	i.Location_Provinces
	
	
	

	Lam Dong
	0.161***
	0.099
	0.082

	
	(0.044)
	(0.148)
	(0.071)

	Dak Lak
	-0.099
	0.182
	-0.165**

	
	(0.065)
	(0.161)
	(0.075)

	Dak Nong
	-0.017
	0.379***
	-0.073

	
	(0.049)
	(0.134)
	(0.060)

	Constant 
	17.395***
	-32.118***
	19.202***

	
	(2.303)
	(7.964)
	(2.327)

	Number of observations
	1054
	1054
	1054

	R-squared
	0.399
	
	0.370

	Instrumental variable
	
	
	

	Shared_grafted_commune
	
	3.333***
	

	
	
	(0.340)
	


Note: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard error in parentheses



Appendix Table A6. The association between grafting adoption and plot-level coffee yield, including mix group to grafted group when the share of grafting in the mix group is > = 50%
	Variables
	OLS
	IV

	
	(1)
	(2)
	(3)
	(4)

	Grafting_adoption
	0.194***
	0.196***
	0.340***
	0.354***

	
	(0.033)
	(0.033)
	(0.095)
	(0.097)

	Ihs (pesticides)
	-0.021
	-0.020
	-0.020
	-0.018

	
	(0.015)
	(0.015)
	(0.014)
	(0.014)

	Log (fertilizer)
	0.022
	0.022
	0.022
	0.022

	
	(0.015)
	(0.015)
	(0.014)
	(0.014)

	Log (labour)
	0.170***
	0.167***
	0.169***
	0.164***

	
	(0.041)
	(0.042)
	(0.040)
	(0.042)

	Age_coffee_tree
	0.016***
	0.016***
	0.018***
	0.019***

	
	(0.005)
	(0.005)
	(0.004)
	(0.004)

	Age_coffee_tree_squared
	-0.000**
	-0.000***
	-0.000***
	-0.000***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Soil_fertility
	0.042**
	0.045**
	0.040**
	0.043**

	
	(0.017)
	(0.018)
	(0.018)
	(0.019)

	Log (Rainfall_mean)
	0.579**
	0.598**
	0.599**
	0.626***

	
	(0.244)
	(0.239)
	(0.244)
	(0.239)

	Log (Temper_max_mean)
	-2.207***
	-2.226***
	-2.458***
	-2.490***

	
	(0.412)
	(0.407)
	(0.464)
	(0.460)

	Log (Temper_min_mean)
	-1.505***
	-1.556***
	-1.483***
	-1.549***

	
	(0.336)
	(0.339)
	(0.338)
	(0.339)

	Log (Rainfall_sd)
	-0.243
	-0.260
	-0.239
	-0.259

	
	(0.187)
	(0.182)
	(0.187)
	(0.181)

	Log (Temperature_max_sd)
	0.489***
	0.487***
	0.559***
	0.562***

	
	(0.119)
	(0.119)
	(0.121)
	(0.119)

	Log (Temperature_min_sd)
	-0.960***
	-0.963***
	-0.953***
	-0.956***

	
	(0.161)
	(0.163)
	(0.144)
	(0.145)

	i.Location_Province
	
	
	
	

	Lam Dong
	0.180***
	0.181***
	0.119**
	0.112**

	
	(0.045)
	(0.046)
	(0.048)
	(0.053)

	Dak Lak
	-0.198***
	-0.179***
	-0.240***
	-0.215***

	
	(0.049)
	(0.055)
	(0.050)
	(0.053)

	Dak Nong
	-0.090*
	-0.066
	-0.100*
	-0.072

	
	(0.050)
	(0.046)
	(0.054)
	(0.050)

	ii.Intercropping
	
	
	
	

	Coffee - Pepper
	
	-0.038
	
	-0.051

	
	
	(0.036)
	
	(0.038)

	Coffee - Durian
	
	-0.043
	
	-0.057

	
	
	(0.055)
	
	(0.057)

	Coffee - Avocado
	
	-0.064
	
	-0.064

	
	
	(0.047)
	
	(0.054)

	Coffee – Pepper - Durian
	
	-0.029
	
	-0.056

	
	
	(0.035)
	
	(0.042)

	Coffee – Pepper - Avocado
	
	-0.114
	
	-0.107

	
	
	(0.084)
	
	(0.085)

	Coffee – Durian - Avocado
	
	-0.056
	
	-0.060

	
	
	(0.046)
	
	(0.049)

	Coffee – Pepper – Durian - Avocado
	
	-0.105***
	
	-0.118***

	
	
	(0.035)
	
	(0.034)

	Constant 
	10.933***
	11.167***
	11.493***
	11.798***

	
	(1.838)
	(1.842)
	(1.893)
	(1.902)

	Number of observations
	1321
	1321
	1321
	1321

	R-squared
	0.343
	0.347
	0.325
	0.327

	Instrumental variable
	
	
	
	

	Shared_grafted_commune
	
	
	0.824***
(0.055)
	0.811***
(0.055)


Note: Location_province: Gia Lai is base group. Intercropping: monocrop (coffee) is base group. (1) and (3) – base model; (2) and (4) – including intercropping 

Appendix Table A7. The association between grafting adoption and plot-level coffee yield, including mix group to grafted group when the share of grafting in the mix group is > = 65% 
	Variables
	OLS
	IV

	
	(1)
	(2)
	(3)
	(4)

	Grafting_adoption
	0.218***
	0.219***
	0.350***
	0.361***

	
	(0.030)
	(0.030)
	(0.089)
	(0.089)

	Ihs (pesticides)
	-0.025*
	-0.023
	-0.026**
	-0.024*

	
	(0.014)
	(0.014)
	(0.013)
	(0.013)

	Log (fertilizer)
	0.023
	0.024
	0.024*
	0.024*

	
	(0.014)
	(0.015)
	(0.014)
	(0.014)

	Log (labour)
	0.167***
	0.163***
	0.164***
	0.159***

	
	(0.042)
	(0.043)
	(0.041)
	(0.042)

	Age_coffee_tree
	0.018***
	0.018***
	0.022***
	0.022***

	
	(0.005)
	(0.005)
	(0.004)
	(0.004)

	Age_coffee_tree_squared
	-0.000***
	-0.000***
	-0.001***
	-0.001***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Soil_fertility
	0.043**
	0.045**
	0.041**
	0.044**

	
	(0.017)
	(0.017)
	(0.017)
	(0.018)

	Log (Rainfall_mean)
	0.570**
	0.585**
	0.581**
	0.600***

	
	(0.238)
	(0.234)
	(0.233)
	(0.228)

	Log (Temper_max_mean)
	-2.271***
	-2.295***
	-2.513***
	-2.552***

	
	(0.415)
	(0.408)
	(0.472)
	(0.461)

	Log (Temper_min_mean)
	-1.526***
	-1.575***
	-1.521***
	-1.581***

	
	(0.311)
	(0.313)
	(0.297)
	(0.296)

	Log (Rainfall_sd)
	-0.235
	-0.249
	-0.225
	-0.241

	
	(0.182)
	(0.178)
	(0.178)
	(0.173)

	Log (Temperature_max_sd)
	0.441***
	0.438***
	0.470***
	0.467***

	
	(0.125)
	(0.124)
	(0.125)
	(0.124)

	Log (Temperature_min_sd)
	-0.996***
	-0.997***
	-1.011***
	-1.013***

	
	(0.158)
	(0.160)
	(0.146)
	(0.148)

	i.Location_Province
	
	
	
	

	Lam Dong
	0.175***
	0.176***
	0.123***
	0.118***

	
	(0.041)
	(0.042)
	(0.042)
	(0.045)

	Dak Lak
	-0.195***
	-0.178***
	-0.227***
	-0.206***

	
	(0.046)
	(0.052)
	(0.045)
	(0.047)

	Dak Nong
	-0.091*
	-0.069
	-0.100**
	-0.075*

	
	(0.047)
	(0.044)
	(0.048)
	(0.045)

	ii.Intercropping
	
	
	
	

	Coffee - Pepper
	
	-0.030
	
	-0.035

	
	
	(0.036)
	
	(0.036)

	Coffee - Durian
	
	-0.043
	
	-0.054

	
	
	(0.055)
	
	(0.054)

	Coffee - Avocado
	
	-0.059
	
	-0.057

	
	
	(0.050)
	
	(0.058)

	Coffee – Pepper - Durian
	
	-0.025
	
	-0.045

	
	
	(0.035)
	
	(0.037)

	Coffee – Pepper - Avocado
	
	-0.113
	
	-0.106

	
	
	(0.086)
	
	(0.087)

	Coffee – Durian - Avocado
	
	-0.048
	
	-0.046

	
	
	(0.048)
	
	(0.051)

	Coffee – Pepper – Durian - Avocado
	
	-0.103***
	
	-0.113***

	
	
	(0.034)
	
	(0.034)

	Constant 
	11.252***
	11.500***
	11.899***
	12.224***

	
	(1.759)
	(1.755)
	(1.801)
	(1.790)

	Number of observations
	1321
	1321
	1321
	1321

	R-squared
	0.349
	0.353
	0.335
	0.338

	Instrumental variable
	
	
	
	

	Shared_grafted_commune
	
	
	0.883***
(0.051)
	0.876***
(0.052)


Note: Location_province: Gia Lai is base group. Intercropping: monocrop (coffee) is base group. (1) and (3) – base model; (2) and (4) – including intercropping 

Appendix Table A8. The association between grafting adoption and plot-level coffee yield, including the mix group to the grafted group 
	Variables
	OLS
	IV

	
	(1)
	(2)
	(3)
	(4)

	Grafting_adoption
	0.155***
	0.163***
	0.355***
	0.386***

	
	(0.041)
	(0.040)
	(0.106)
	(0.112)

	Ihs (pesticides)
	-0.023
	-0.021
	-0.023
	-0.020

	
	(0.015)
	(0.015)
	(0.014)
	(0.014)

	Log (fertilizer)
	0.021
	0.022
	0.019
	0.020

	
	(0.015)
	(0.015)
	(0.014)
	(0.014)

	Log (labour)
	0.168***
	0.165***
	0.164***
	0.158***

	
	(0.041)
	(0.042)
	(0.040)
	(0.041)

	Age_coffee_tree
	0.012**
	0.012**
	0.012**
	0.012***

	
	(0.005)
	(0.005)
	(0.005)
	(0.004)

	Age_coffee_tree_squared
	-0.000**
	-0.000**
	-0.000
	-0.000

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Soil_fertility
	0.046**
	0.050***
	0.048**
	0.052***

	
	(0.017)
	(0.018)
	(0.019)
	(0.020)

	Log (Rainfall_mean)
	0.593**
	0.616**
	0.645**
	0.689***

	
	(0.247)
	(0.239)
	(0.254)
	(0.244)

	Log (Temper_max_mean)
	-2.039***
	-2.069***
	-2.255***
	-2.302***

	
	(0.420)
	(0.414)
	(0.485)
	(0.478)

	Log (Temper_min_mean)
	-1.582***
	-1.648***
	-1.646***
	-1.760***

	
	(0.333)
	(0.332)
	(0.324)
	(0.323)

	Log (Rainfall_sd)
	-0.251
	-0.270
	-0.252
	-0.282

	
	(0.192)
	(0.185)
	(0.200)
	(0.190)

	Log (Temperature_max_sd)
	0.520***
	0.525***
	0.684***
	0.704***

	
	(0.130)
	(0.128)
	(0.140)
	(0.139)

	Log (Temperature_min_sd)
	-0.958***
	-0.960***
	-0.942***
	-0.946***

	
	(0.165)
	(0.166)
	(0.142)
	(0.142)

	i.Location_Province
	
	
	
	

	Lam Dong
	0.192***
	0.189***
	0.101*
	0.083

	
	(0.049)
	(0.050)
	(0.053)
	(0.061)

	Dak Lak
	-0.197***
	-0.176***
	-0.266***
	-0.231***

	
	(0.051)
	(0.056)
	(0.053)
	(0.053)

	Dak Nong
	-0.109**
	-0.083*
	-0.153***
	-0.116**

	
	(0.050)
	(0.047)
	(0.058)
	(0.054)

	ii.Intercropping
	
	
	
	

	Coffee - Pepper
	
	-0.045
	
	-0.075*

	
	
	(0.036)
	
	(0.040)

	Coffee - Durian
	
	-0.040
	
	-0.059

	
	
	(0.055)
	
	(0.058)

	Coffee - Avocado
	
	-0.072
	
	-0.083

	
	
	(0.049)
	
	(0.061)

	Coffee – Pepper - Durian
	
	-0.030
	
	-0.078*

	
	
	(0.036)
	
	(0.047)

	Coffee – Pepper - Avocado
	
	-0.133
	
	-0.147*

	
	
	(0.084)
	
	(0.087)

	Coffee – Durian - Avocado
	
	-0.058
	
	-0.070

	
	
	(0.045)
	
	(0.050)

	Coffee – Pepper – Durian - Avocado
	
	-0.125***
	
	-0.176***

	
	
	(0.036)
	
	(0.047)

	Constant 
	10.595***
	10.888***
	11.127***
	11.577***

	
	(1.820)
	(1.824)
	(1.940)
	(1.947)

	Number of observations
	1321
	1321
	1321
	1321

	R-squared
	0.331
	0.337
	0.298
	0.297

	Instrumental variable
	
	
	
	

	Shared_grafted_commune
	
	
	0.753***
(0.060)
	0.723***
(0.060)


Note: Location_province: Gia Lai is base group. Intercropping: monocrop (coffee) is base group. (1) and (3) – base model; (2) and (4) – including intercropping 

Appendix Table A9. The association between grafting adoption and plot-level coffee yield, including three adoption categories
	Variables
	OLS

	
	(1)
	(2)

	Grafting_adoption
	
	

	Grafted
	0.237***
	0.242***

	
	(0.038)
	(0.038)

	Mixed
	0.024
	0.037

	
	(0.046)
	(0.046)

	Ihs (pesticides)
	-0.024*
	-0.023

	
	(0.014)
	(0.014)

	Log (fertilizer)
	0.023
	0.023

	
	(0.014)
	(0.014)

	Log (labour)
	0.168***
	0.164***

	
	(0.040)
	(0.041)

	Age_coffee_tree
	0.019***
	0.019***

	
	(0.005)
	(0.005)

	Age_coffee_tree_squared
	-0.000***
	-0.000***

	
	(0.000)
	(0.000)

	Soil_fertility
	0.044**
	0.047**

	
	(0.017)
	(0.017)

	Log (Rainfall_mean)
	0.582**
	0.603**

	
	(0.241)
	(0.237)

	Log (Temper_max_mean)
	-2.255***
	-2.273***

	
	(0.407)
	(0.402)

	Log (Temper_min_mean)
	-1.508***
	-1.565***

	
	(0.297)
	(0.299)

	Log (Rainfall_sd)
	-0.240
	-0.257

	
	(0.184)
	(0.180)

	Log (Temperature_max_sd)
	0.433***
	0.440***

	
	(0.144)
	(0.142)

	Log (Temperature_min_sd)
	-1.009***
	-1.009***

	
	(0.161)
	(0.163)

	i.Location_Province
	
	

	Lam Dong
	0.174***
	0.173***

	
	(0.042)
	(0.043)

	Dak Lak
	-0.197***
	-0.179***

	
	(0.046)
	(0.052)

	Dak Nong
	-0.091*
	-0.069

	
	(0.048)
	(0.044)

	ii.Intercropping
	
	

	Coffee - Pepper
	
	-0.037

	
	
	(0.035)

	Coffee - Durian
	
	-0.038

	
	
	(0.055)

	Coffee - Avocado
	
	-0.065

	
	
	(0.052)

	Coffee – Pepper - Durian
	
	-0.030

	
	
	(0.036)

	Coffee – Pepper - Avocado
	
	-0.124

	
	
	(0.084)

	Coffee – Durian - Avocado
	
	-0.053

	
	
	(0.048)

	Coffee – Pepper – Durian - Avocado
	
	-0.108***

	
	
	(0.035)

	Constant 
	11.109***
	11.346***

	
	(1.756)
	(1.751)

	Number of observations
	1321
	1321

	R-squared
	0.351
	0.355


Note: Location_province: Gia Lai is base group. Grafting adoption: non_grafted is base group. Intercropping: monocrop (coffee) is base group. (1) – base model; (2) – including intercropping 


Appendix Table A10. The association between grafting adoption and farm-level coffee yield
	Variable
	Drop mix group
	Including mix group

	
	OLS
	IV
	OLS
	IV

	
	Without socio characteristics
	With socio characteristics
	Without socio characteristics
	With socio characteristics
	Without socio characteristics
	With socio characteristics
	Without socio characteristics

	With socio characteristics

	Grafting_adoption
	0.319***
	0.308***
	0.481***
	0.476***
	0.175***
	0.175***
	0.369***
	0.389***

	
	(0.044)
	(0.043)
	(0.078)
	(0.078)
	(0.049)
	(0.046)
	(0.094)
	(0.086)

	Age
	
	0.002
	
	0.002
	
	0.002
	
	0.002

	
	
	(0.002)
	
	(0.002)
	
	(0.002)
	
	(0.002)

	Gender
	
	0.051
	
	0.036
	
	0.031
	
	0.015

	
	
	(0.051)
	
	(0.055)
	
	(0.047)
	
	(0.046)

	Education
	
	0.017***
	
	0.016***
	
	0.018***
	
	0.017***

	
	
	(0.006)
	
	(0.006)
	
	(0.006)
	
	(0.006)

	Experience
	
	-0.003
	
	-0.004*
	
	-0.002
	
	-0.003

	
	
	(0.002)
	
	(0.002)
	
	(0.002)
	
	(0.002)

	Marital_status
	
	-0.048
	
	-0.053
	
	-0.030
	
	-0.045

	
	
	(0.068)
	
	(0.074)
	
	(0.060)
	
	(0.067)

	Coffee_specialization
	
	0.004***
	
	0.004***
	
	0.004***
	
	0.004***

	
	
	(0.001)
	
	(0.001)
	
	(0.001)
	
	(0.001)

	Ihs (pesticides)
	-0.009
	-0.004
	-0.010
	-0.005
	-0.001
	0.002
	-0.001
	0.003

	
	(0.017)
	(0.016)
	(0.016)
	(0.016)
	(0.015)
	(0.015)
	(0.015)
	(0.014)

	Log (fertilizer)
	0.043*
	0.037*
	0.044**
	0.039*
	0.035
	0.029
	0.036*
	0.031

	
	(0.023)
	(0.022)
	(0.021)
	(0.020)
	(0.022)
	(0.020)
	(0.020)
	(0.019)

	Log (labour)
	0.141***
	0.131**
	0.138***
	0.129***
	0.150***
	0.137***
	0.148***
	0.134***

	
	(0.047)
	(0.048)
	(0.047)
	(0.048)
	(0.045)
	(0.044)
	(0.044)
	(0.043)

	Age_coffee_tree
	0.019***
	0.018***
	0.021***
	0.020***
	0.010*
	0.009*
	0.009*
	0.008*

	
	(0.006)
	(0.006)
	(0.006)
	(0.006)
	(0.005)
	(0.005)
	(0.005)
	(0.005)

	Age_coffee_tree_squared
	-0.000**
	-0.000**
	-0.000***
	-0.000***
	-0.000
	-0.000
	-0.000
	-0.000

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Soil_fertility
	0.051**
	0.047**
	0.048**
	0.045**
	0.055***
	0.054***
	0.056***
	0.056***

	
	(0.020)
	(0.021)
	(0.021)
	(0.021)
	(0.017)
	(0.018)
	(0.018)
	(0.019)

	Log (rainfall_mean)
	0.365
	0.432
	0.419
	0.477
	0.353
	0.409
	0.384
	0.430

	
	(0.336)
	(0.326)
	(0.338)
	(0.326)
	(0.282)
	(0.262)
	(0.287)
	(0.269)

	Log (temper_max_mean)
	-4.716***
	-4.531***
	-5.192***
	-5.024***
	-2.072***
	-2.120***
	-2.228***
	-2.286***

	
	(0.738)
	(0.718)
	(0.790)
	(0.757)
	(0.529)
	(0.534)
	(0.587)
	(0.582)

	Log (temper_min_mean)
	-0.850**
	-0.801**
	-0.862***
	-0.803***
	-1.459***
	-1.302***
	-1.515***
	-1.349***

	
	(0.343)
	(0.331)
	(0.301)
	(0.278)
	(0.329)
	(0.324)
	(0.328)
	(0.315)

	Log (Rainfall_sd)
	0.036
	-0.015
	0.024
	-0.020
	-0.047
	-0.085
	-0.048
	-0.078

	
	(0.267)
	(0.265)
	(0.268)
	(0.264)
	(0.223)
	(0.214)
	(0.232)
	(0.225)

	Log (Temperature_max_sd)
	0.862***
	0.894***
	0.982***
	1.019***
	0.556***
	0.611***
	0.717***
	0.786***

	
	(0.212)
	(0.211)
	(0.220)
	(0.215)
	(0.182)
	(0.177)
	(0.175)
	(0.160)

	Log (Temperature_min_sd)
	-0.960***
	-0.946***
	-0.958***
	-0.945***
	-1.068***
	-1.040***
	-1.042***
	-1.016***

	
	(0.193)
	(0.190)
	(0.171)
	(0.167)
	(0.172)
	(0.168)
	(0.145)
	(0.139)

	i.Location_Provinces
	
	
	
	
	
	
	
	

	Lam Dong
	0.134***
	0.169***
	0.052
	0.083
	0.208***
	0.235***
	0.115**
	0.133***

	
	(0.045)
	(0.040)
	(0.050)
	(0.051)
	(0.050)
	(0.043)
	(0.046)
	(0.044)

	Dak Lak
	-0.152***
	-0.050
	-0.197***
	-0.101*
	-0.158***
	-0.037
	-0.221***
	-0.104*

	
	(0.053)
	(0.060)
	(0.051)
	(0.056)
	(0.055)
	(0.063)
	(0.053)
	(0.056)

	Dak Nong
	-0.014
	0.049
	-0.030
	0.024
	-0.050
	0.022
	-0.092*
	-0.031

	
	(0.037)
	(0.034)
	(0.038)
	(0.036)
	(0.045)
	(0.043)
	(0.050)
	(0.049)

	Constant 
	16.621***
	15.349***
	17.938***
	16.746***
	10.428***
	9.506***
	10.815***
	9.942***

	
	(2.669)
	(2.660)
	(2.746)
	(2.708)
	(2.024)
	(2.108)
	(2.178)
	(2.192)

	Number of observations
	659
	659
	659
	659
	802
	802
	802
	802

	R-squared
	0.352
	0.387
	0.335
	0.369
	0.320
	0.363
	0.291
	0.329

	Instrumental variable
	
	
	
	
	
	
	
	

	Shared_grafted_commune
	
	
	0.809***
	0.794***
	
	
	0.798***
	0.782***

	
	
	
	(0.068)
	(0.068)
	
	
	(0.071)
	(0.071)


Note: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard error in parentheses


Appendix Table A11. The association between grafting adoption and plot-level coffee yield, using translog production function
	Variables
	OLS
	IV

	
	(1)
	(3)

	Grafting_adoption
	0.342***
	0.470***

	
	(0.038)
	(0.108)

	Ihs (pesticides)
	0.096
	0.096

	
	(0.157)
	(0.149)

	Log (fertilizer)
	0.428
	0.445

	
	(0.281)
	(0.271)

	Log (labour)
	1.490**
	1.538***

	
	(0.566)
	(0.552)

	Ihs (pesticides)^2
	0.010
	0.012

	
	(0.008)
	(0.008)

	Log (fertilizer)^2
	-0.025
	-0.022

	
	(0.015)
	(0.014)

	Log (labour)^2
	-0.143**
	-0.139**

	
	(0.058)
	(0.056)

	Ihs (pesticides)*Log (fertilizer)
	-0.018
	-0.019*

	
	(0.011)
	(0.011)

	Ihs (pesticides)*Log (labour
	0.000
	0.000

	
	(0.024)
	(0.025)

	Log (fertilizer)* Log (labour
	0.010
	-0.002

	
	(0.034)
	(0.034)

	Age_coffee_tree
	0.023***
	0.025***

	
	(0.006)
	(0.005)

	Age_coffee_tree_squared
	-0.001***
	-0.001***

	
	(0.000)
	(0.000)

	Soil_fertility
	0.051**
	0.050**

	
	(0.021)
	(0.022)

	Log (Rainfall_mean)
	0.581*
	0.615*

	
	(0.319)
	(0.322)

	Log (Temper_max_mean)
	-5.708***
	-6.094***

	
	(0.628)
	(0.697)

	Log (Temper_min_mean)
	-0.666
	-0.643*

	
	(0.400)
	(0.383)

	Log (Rainfall_sd)
	-0.120
	-0.120

	
	(0.246)
	(0.243)

	Log (Temperature_max_sd)
	1.067***
	1.155***

	
	(0.191)
	(0.217)

	Log (Temperature_min_sd)
	-1.048***
	-1.058***

	
	(0.228)
	(0.210)

	i.Location_Province
	
	

	Lam Dong
	0.105**
	0.046

	
	(0.049)
	(0.069)

	Dak Lak
	-0.227***
	-0.261***

	
	(0.058)
	(0.061)

	Dak Nong
	-0.101*
	-0.111*

	
	(0.054)
	(0.058)

	Constant 
	13.292***
	14.074***

	
	(2.933)
	(2.859)

	Number of observations
	1054
	1054

	R-squared
	0.374
	0.365

	Instrumental variable
	
	

	Shared_grafted_commune
	
	0.870***
(0.055)


Note: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard error in parentheses. Location_province: Gia Lai is base group. Intercropping: monocrop (coffee) is base group. (1) and (3) – base model; (2) and (4) – including intercropping
Appendix Table A12. The association between grafting adoption and plot-level coffee yield, controlling share extension at the commune level
	Variables
	OLS
	IV

	
	(1)
	(2)
	(3)
	(4)

	Grafting_adoption
	0.337***
	0.342***
	0.470***
	0.489***

	
	(0.039)
	(0.040)
	(0.114)
	(0.117)

	Ihs (pesticides)
	-0.025*
	-0.022*
	-0.025**
	-0.022*

	
	(0.013)
	(0.013)
	(0.012)
	(0.012)

	Log (fertilizer)
	0.028
	0.029
	0.027
	0.028*

	
	(0.018)
	(0.018)
	(0.017)
	(0.016)

	Log (labour)
	0.163***
	0.154***
	0.157***
	0.147***

	
	(0.045)
	(0.047)
	(0.045)
	(0.046)

	Age_coffee_tree
	0.024***
	0.024***
	0.026***
	0.027***

	
	(0.006)
	(0.006)
	(0.006)
	(0.006)

	Age_coffee_tree_squared
	-0.001***
	-0.001***
	-0.001***
	-0.001***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Soil_fertility
	0.050**
	0.055**
	0.050**
	0.054**

	
	(0.022)
	(0.022)
	(0.023)
	(0.023)

	Log (Rainfall_mean)
	0.633*
	0.637*
	0.675**
	0.691**

	
	(0.323)
	(0.323)
	(0.331)
	(0.331)

	Log (Temper_max_mean)
	-5.709***
	-5.726***
	-6.126***
	-6.174***

	
	(0.640)
	(0.633)
	(0.714)
	(0.700)

	Log (Temper_min_mean)
	-0.798**
	-0.882**
	-0.782**
	-0.883**

	
	(0.385)
	(0.385)
	(0.368)
	(0.363)

	Log (Rainfall_sd)
	-0.155
	-0.161
	-0.159
	-0.171

	
	(0.249)
	(0.249)
	(0.249)
	(0.248)

	Log (Temperature_max_sd)
	1.052***
	1.052***
	1.146***
	1.157***

	
	(0.196)
	(0.189)
	(0.225)
	(0.218)

	Log (Temperature_min_sd)
	-1.032***
	-1.027***
	-1.044***
	-1.039***

	
	(0.225)
	(0.228)
	(0.207)
	(0.209)

	Share_extension_commune
	-0.056
	-0.055
	-0.008
	-0.003

	
	(0.073)
	(0.068)
	(0.066)
	(0.060)

	i.Location_Province
	
	
	
	

	Lam Dong
	0.124**
	0.121**
	0.065
	0.054

	
	(0.046)
	(0.047)
	(0.070)
	(0.075)

	Dak Lak
	-0.227***
	-0.199***
	-0.259***
	-0.224***

	
	(0.058)
	(0.062)
	(0.062)
	(0.061)

	Dak Nong
	-0.096*
	-0.067
	-0.109*
	-0.074

	
	(0.052)
	(0.045)
	(0.056)
	(0.049)

	ii.Intercropping
	
	
	
	

	Coffee - Pepper
	
	-0.049
	
	-0.058

	
	
	(0.042)
	
	(0.042)

	Coffee - Durian
	
	-0.043
	
	-0.049

	
	
	(0.065)
	
	(0.063)

	Coffee - Avocado
	
	-0.061
	
	-0.062

	
	
	(0.055)
	
	(0.061)

	Coffee – Pepper - Durian
	
	-0.048
	
	-0.077

	
	
	(0.047)
	
	(0.054)

	Coffee – Pepper - Avocado
	
	-0.186
	
	-0.188

	
	
	(0.122)
	
	(0.121)

	Coffee – Durian - Avocado
	
	-0.081
	
	-0.086

	
	
	(0.063)
	
	(0.065)

	Coffee – Pepper – Durian - Avocado
	
	-0.150**
	
	-0.168***

	
	
	(0.055)
	
	(0.060)

	Constant 
	18.705***
	19.074***
	19.735***
	20.221***

	
	(2.488)
	(2.522)
	(2.543)
	(2.577)

	Number of observations
	1054
	1054
	1054
	1054.000

	R-squared
	0.363
	0.369
	0.354
	0.358

	Instrumental variable
	
	
	
	

	Shared_grafted_commune
	
	
	0.844***
(0.057)
	0.825***
(0.058)
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