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	Table S1. Marginal Effects of Fertiliser Use Across Levels of Organic Farming (Delta Method)

	lnORG (Quantile)
	lnORG Value
	Marginal Effect
	Std. Error
	t-statistic
	p-value
	Significance

	10th percentile
	3.194
	0.104
	0.047
	2.205
	0.027
	**

	25th percentile
	3.831
	0.074
	0.042
	1.760
	0.078
	*

	50th percentile
	4.392
	0.046
	0.037
	1.238
	0.216
	

	75th percentile
	4.882
	0.022
	0.034
	0.656
	0.512
	

	90th percentile
	5.208
	0.007
	0.032
	0.203
	0.839
	

	Notes: Marginal effects are derived from the lnFERT × lnORG interaction using the Delta Method. Standard errors are based on Driscoll–Kraay covariance estimates (maxlag = 2), robust to heteroskedasticity, autocorrelation, and cross-sectional dependence. Significance levels: *** p < 0.01, ** p < 0.05, * p < 0.10.



	Table S2. Panel Quantile Regression Results with Country Fixed Effects 

	Dependent variable: lnEM

	Independent variables
	Q25 Coef. (SE)
	Q50 Coef. (SE)
	Q75 Coef. (SE)
	Q90 Coef. (SE)

	lnFERT
	0.277*** (0.091)
	0.307*** (0.096)
	0.229** (0.110)
	0.092 (0.122)

	lnORG
	0.984*** (0.207)
	0.986*** (0.284)
	0.821** (0.400)
	0.557 (0.426)

	lnOUT
	0.150 (0.127)
	0.133 (0.117)
	0.140 (0.151)
	0.187 (0.148)

	lnLIVE
	0.027 (0.044)
	0.040 (0.050)
	0.020 (0.050)
	0.047 (0.066)

	lnGDP
	0.012 (0.078)
	-0.041 (0.072)
	-0.089 (0.090)
	-0.119 (0.105)

	lnEXP
	-0.002 (0.004)
	-0.001 (0.004)
	0.002 (0.004)
	-0.000 (0.004)

	lnRD
	0.018 (0.011)
	0.012 (0.008)
	0.010 (0.008)
	-0.006 (0.008)

	lnFERT × lnORG
	-0.052*** (0.017)
	-0.055*** (0.019)
	-0.041* (0.021)
	-0.016 (0.024)

	lnORG × lnOUT
	-0.043* (0.025)
	-0.038 (0.023)
	-0.038 (0.030)
	-0.040 (0.030)

	Notes: Bootstrapped standard errors (200 replications) in parentheses. Country dummies included but not reported. Significance levels: *** p < 0.01, ** p < 0.05, * p < 0.10.



	Table S3. Robustness Tests (Full Specification Comparison)

	Independent variables
	Dependent variable: lnEM

	
	FE + Trends
	Lagged R&D
	Non-linear (lnORG²)
	Fertiliser Only
	Output Only
	Organic Dummy
	High Emissions
	Low Emissions

	lnFERT
	0.314* (0.163)
	0.224*** (0.082)
	0.337*** (0.093)
	0.420*** (0.054)
	n.a
	0.040 (0.036)
	0.081 (0.187)
	-0.055 (0.061)

	lnORG
	0.682** (0.325)
	1.382*** (0.168)
	1.396*** (0.408)
	0.985*** (0.135)
	0.809*** (0.198)
	n.a
	0.592 (0.547)
	-0.379 (0.247)

	lnOUT
	0.046 (0.075)
	0.493*** (0.115)
	0.211 (0.160)
	n.a
	0.453*** (0.118)
	0.059 (0.039)
	0.476*** (0.118)
	-0.191 (0.127)

	lnRD
	0.001 (0.011)
	n.a
	0.020*** (0.007)
	0.021** (0.007)
	0.030*** (0.007)
	0.026*** (0.007)
	0.015* (0.007)
	0.016 (0.013)

	lnRD (t−1)
	n.a
	0.041*** (0.009)
	n.a
	n.a
	n.a
	n.a
	n.a
	n.a

	Organic Dummy
	n.a
	n.a
	n.a
	n.a
	n.a
	0.625*** (0.059)
	n.a
	n.a

	lnFERT × lnORG
	-0.056* (0.030)
	-0.037** (0.017)
	-0.068*** (0.019)
	-0.084*** (0.011)
	n.a
	-0.033*** (0.007)
	0.014 (0.044)
	0.017 (0.012)

	lnORG × lnOUT
	-0.005 (0.018)
	-0.105*** (0.022)
	-0.048 (0.029)
	n.a
	-0.094*** (0.021)
	-0.028*** (0.006)
	-0.097*** (0.022)
	0.022 (0.022)

	Notes: All variables are in natural logs unless stated otherwise. Robust standard errors are reported in parentheses. All models include country and year fixed effects. The “FE + Trends” model adds country-specific linear trends, and the “Lagged R&D” model uses lnRD(t−1). The “Non-linear” model includes lnORG². “Fertiliser Only” and “Output Only” specifications address multicollinearity, while the “Organic Dummy” replaces lnORG with a median-based indicator. Subsamples are split by the median of lnEM. Significance levels: *** p < 0.01, ** p < 0.05, * p < 0.10. n.a. = not applicable.



	Tabela S4. Leave-One-Country-Out Robustness Analysis

	Dependent variable: lnEM

	Reported coefficient: lnFERT × lnORG

	Excluded country
	Coefficient

	Austria
	-0.049

	Belgium
	-0.049

	Bulgaria
	-0.046

	Croatia
	-0.046

	Cyprus
	-0.056

	Czechia
	-0.050

	Denmark
	-0.048

	Estonia
	-0.049

	Finland
	-0.049

	France
	-0.060

	Germany
	-0.034

	Greece
	-0.049

	Hungary
	-0.048

	Ireland
	-0.070

	Italy
	-0.056

	Latvia
	-0.049

	Lithuania
	-0.048

	Luxembourg
	-0.049

	Malta
	-0.049

	Netherlands
	-0.038

	Poland
	-0.046

	Portugal
	-0.027

	Romania
	-0.051

	Slovakia
	-0.046

	Slovenia
	-0.049

	Spain
	-0.051

	Sweden
	-0.048

	Notes: Each coefficient corresponds to the lnFERT × lnORG interaction term estimated from a two-way fixed effects model, re-estimated by excluding one country at a time. All models include country and year fixed effects, with standard errors clustered at the country level.



	Tabela S5. Placebo Test (Reverse Causality Check)

	Dependent variable: lnEM

	Independent variables
	Coefficient
	Std. Error
	t-value
	p-value

	lnFERT (t+1)
	0.030
	0.081
	0.375
	0.726

	lnOUT (t+1)
	0.017
	0.093
	0.185
	0.862

	lnORG
	-0.106
	0.005
	-20.143
	0.000***

	lnLIVE
	-1.298
	0.147
	-8.852
	0.001***

	lnGDP
	0.427
	0.457
	0.933
	0.404

	lnEXP
	-0.086
	0.008
	-10.419
	0.000***

	lnRD
	-0.077
	0.022
	-3.460
	0.026*

	Notes: The placebo test replaces contemporaneous regressors with one-period leads (t+1) to assess reverse causality. All models include country and year fixed effects. Driscoll–Kraay standard errors correct for heteroskedasticity, autocorrelation, and cross-sectional dependence. Significance levels: *** p < 0.01, ** p < 0.05, * p < 0.10.



	Tabela S6. First-Difference Model (Within Variation)

	Dependent variable: lnEM

	Independent variables
	Coefficient
	Std. Error
	t-value
	p-value

	ΔlnFERT
	0.073
	0.030
	2.435
	0.016**

	ΔlnORG
	-0.047
	0.023
	-2.083
	0.038**

	ΔlnOUT
	-0.001
	0.023
	-0.051
	0.960

	ΔlnLIVE
	0.009
	0.029
	0.305
	0.761

	ΔlnGDP
	-0.086
	0.099
	-0.871
	0.385

	ΔlnEXP
	0.002
	0.002
	0.837
	0.404

	ΔlnRD
	-0.001
	0.008
	-0.130
	0.896

	ΔlnFERT × ΔlnORG
	-0.230
	0.183
	-1.252
	0.212

	ΔlnORG × ΔlnOUT
	0.080
	0.115
	0.695
	0.488

	Notes: The model is estimated in first differences to capture within-country variation over time. Robust (HC1) standard errors are reported. All variables are expressed as year-to-year log differences. Significance levels: *** p < 0.01, ** p < 0.05, * p < 0.10.



	Table S7. Regression Results (Centered Variables)

	Independent variable
	Dependent variable: lnEM

	
	Two-way FE

	lnFERT (centered)
	0.053* (0.032)

	lnORG (centered)
	0.000 (0.019)

	lnOUT (centered)
	-0.000 (0.052)

	lnLIVE
	0.030 (0.078)

	lnGDP
	-0.104 (0.085)

	lnEXP
	-0.000 (0.004)

	lnRD
	0.022** (0.009)

	lnFERT × lnORG
	-0.049*** (0.016)

	lnORG × lnOUT
	-0.062*** (0.019)

	Observations
	259

	R-squared
	0.326

	Adj. R-squared
	0.191

	F-statistic
	11.534

	Prob > F
	0.000

	Notes: All variables are in natural logs and mean-centred. Robust standard errors are reported in parentheses. All models include country and year fixed effects. Significance levels: *** p < 0.01, ** p < 0.05, * p < 0.10.



	Table S8. Decomposition of Agricultural Output (Crops vs Livestock)

	Independent variables
	Dependent variable: lnEM

	
	Decomposed Model

	lnFERT
	0.196** (0.095)

	lnORG
	1.052*** (0.279)

	lnOUT (crops)
	0.644*** (0.213)

	lnOUT (livestock)
	-0.283** (0.122)

	lnLIVE
	0.413* (0.214)

	lnGDP
	-0.174 (0.116)

	lnEXP
	0.002 (0.002)

	lnRD
	0.020*** (0.006)

	lnFERT × lnORG
	-0.029* (0.017)

	lnORG × lnOUT (crops)
	-0.113*** (0.032)

	lnORG × lnOUT (livestock)
	0.023** (0.012)

	Observations
	259

	Notes: Two-way fixed effects (country and year). Driscoll–Kraay standard errors (maxlag = 2). *** p < 0.01, ** p < 0.05, * p < 0.10.



	Table S9. Within–Between Decomposition Results

	Variables
	Coefficient
	Std. Error
	Significance

	lnFERT_dev
	0.059
	0.106
	

	lnORG_dev
	-0.066
	0.078
	

	lnFERT_mean
	0.273
	0.071
	***

	lnORG_mean
	-0.033
	0.066
	

	lnLIVE
	-0.050
	0.083
	

	lnGDP
	-0.082
	0.012
	***

	lnEXP
	0.002
	0.018
	

	lnRD
	-0.027
	0.045
	

	lnFERT_dev × lnORG_dev
	0.644
	0.310
	*

	Notes: Regressors are decomposed into within-country (deviations from the country mean) and between-country (country means) components. Year fixed effects are included. Standard errors are clustered at the country level. Significance levels: *** p < 0.01, ** p < 0.05, * p < 0.10.





