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Table A1. Diagnostic tests for the least-squares price equations.

	Fertilizer
	Breusch-Pagan Test
(Chi2 Stat, p-value)
	Breusch-Godfrey Test
(Chi2 Stat, p-value)
	Ramsey RESET Test
(F Stat, p-value)

	Urea
	0.07 (p=0.788)
	68.68 (p<0.001)
	20.31 (p<0.001)

	MOP
	3.71 (p=0.054)
	19.78 (p<0.001)
	9.90 (p<0.001)

	DAP
	0.90 (p=0.341)
	32.63 (p<0.001)
	11.15 (p<0.001)

	MAP
	0.27 (p=0.602)
	49.16 (p<0.001)
	6.00 (p<0.001)

	NPK
	0.05 (p=0.815)
	45.93 (p<0.001)
	2.86 (p=0.041)



Note: This table presents standard diagnostic tests for the least-squares models specified in Equation (1) and reported in Table 1. The Breusch-Pagan test checks for heteroscedasticity (H0: constant variance). The Breusch-Godfrey test checks for first-order serial correlation (H0: no serial correlation). The Ramsey RESET test checks model specification errors like omitted variables or incorrect functional form (H0: model has no omitted variables). Significant p-values (e.g., <0.05) suggest rejection of the null hypothesis. The results indicate significant serial correlation (Breusch-Godfrey test) and potential specification issues (Ramsey RESET test) across all models, which is not uncommon when modeling aggregate price series with complex dynamics. Heteroscedasticity is not indicated at the 5% level for any fertilizer; the MOP model is marginally significant (Breusch-Pagan p=0.054), and the other four models show no evidence of non-constant variance. While these diagnostic results highlight potential statistical issues and are consistent with the dynamic features of monthly commodity price series, the least-squares specification in Equation (1) was initially chosen for its parsimony and the direct interpretability of the war-period coefficient (λ). This coefficient provides a straightforward estimate of the average percentage price difference associated with the conflict period, controlling for primary input costs. As reported in Table 1 (ADF rows), residual-based cointegration tests indicate stable long-run relationships. The use of robust standard errors in the main analysis was employed specifically to ensure more reliable statistical inference in the presence of the heteroscedasticity and autocorrelation suggested by these diagnostic tests.


Table A2. Bilateral HS6 panel: fertilizer unit values with policy-shock controls.
	Variable
	Pooled
	Urea
	MOP
	DAP
	MAP
	NPK

	US phosphate duties (Mar 2021)
	0.135***
	0.184***
	0.065
	0.155***
	0.135***
	0.119***

	China phosphate ban (Jul 2021)
	0.065***
	0.063***
	0.045
	0.159***
	0.075**
	0.034*

	Belarus sanctions (Aug 2021)
	0.144***
	0.258***
	0.195***
	0.080**
	0.104***
	0.057***

	War (Feb 2022)
	0.232***
	0.295***
	0.149***
	0.158***
	0.262***
	0.173***

	Grain initiative (Jul 2022)
	0.059***
	0.009
	0.118***
	0.060**
	0.038*
	0.064***

	Russia export quotas (Jan 2023)
	-0.245***
	-0.365***
	-0.267***
	-0.200***
	-0.231***
	-0.120***

	Within R-squared
	0.083
	0.139
	0.057
	0.126
	0.146
	0.058

	N
	300,464
	87,659
	52,503
	25,883
	30,649
	103,690


Data: UN Comtrade, monthly bilateral import flows, 2015–2024. Dependent variable: log of bilateral import unit value (USD/kg); unit values outside $0.01-$10 per kilogram are dropped as misreported. The pooled specification includes reporter, partner, and commodity fixed effects (FE); the war indicator turns on in February 2022, the invasion month. Per-fertilizer samples do not sum to the pooled N because singleton fixed-effect groups are dropped from each estimation sample. Standard errors are clustered at the reporter level and are robust to heteroscedasticity. Per-HS6 columns include partner fixed effects.
Note: *** p<0.01, ** p<0.05, * p<0.10. Per-fertilizer columns include partner FE; the pooled column includes reporter, partner, and commodity FE.

Table A3. Placebo tests with shifted war indicator (pooled bilateral specification).
	
	Feb 2018 placebo
	Feb 2019 placebo
	Actual Feb 2022

	War coefficient
	0.025
	0.007
	0.232***

	Cluster-robust SE
	(0.016)
	(0.013)
	(0.019)

	t-statistic
	1.60
	0.56
	12.08

	Within R-squared
	0.017
	0.017
	0.083

	Adjusted R-squared
	0.331
	0.331
	0.349

	Observations (N)
	211,928
	211,928
	300,464

	Sample window
	2015m1-2022m1
	2015m1-2022m1
	2015m1-2024m12


Note: The actual February 2022 specification uses the full sample, January 2015 to December 2024 (N = 300,464). The Feb 2018 and Feb 2019 placebos restrict the sample to observations strictly prior to the war onset (January 2015 to January 2022, N = 211,928), so the placebo indicators cannot capture the actual war. All specifications condition on the U.S. phosphate duties (March 2021), the China phosphate ban (July 2021), and Belarus potash sanctions (August 2021); Grain Initiative (July 2022) and Russian export-quota (January 2023) controls are in-sample only for the actual-war specification. The actual war coefficient (0.232) is approximately nine times the larger placebo coefficient (0.025). t-statistics are computed from unrounded coefficient estimates and standard errors.
Table A4. Domestic food-price war coefficients by importer income tier.
	
	Rice
	Wheat
	Maize

	High-income
	0.550*** (0.048)
	0.120** (0.047)
	0.150*** (0.053)

	Upper-middle-income
	0.192*** (0.023)
	0.300*** (0.042)
	0.157*** (0.034)

	Lower-middle-income
	0.297*** (0.070)
	0.130*** (0.047)
	0.199*** (0.032)

	Low-income
	0.089 (0.087)
	0.583*** (0.051)
	0.413*** (0.042)


Note: Least-squares regression of log domestic price on log crude oil, monthly fixed effects, and a war-period indicator (March 2022 onward). Tier-specific estimates from monthly FAO GIEWS domestic prices for rice, wheat, and maize converted to USD via IMF International Financial Statistics exchange rates. Heteroskedasticity-robust standard errors in parentheses. Sample: 2015m1-2024m12 (N = 120; N = 119 for low-income wheat, where one month is missing). *** p < 0.01, ** p < 0.05, * p < 0.10.
Table A5. War-period premium for Black Sea grain and oilseed commodity markets, 2015-2024.
	Commodity
	War coef
	Robust SE
	% premium
	N
	R-squared

	Wheat
	0.255***
	(0.062)
	29.0%
	120
	0.582

	Maize
	0.138**
	(0.058)
	14.9%
	120
	0.526

	Sunflower oil
	0.108*
	(0.064)
	11.4%
	120
	0.326

	Soybean
	0.159***
	(0.049)
	17.2%
	120
	0.521


Note: War coefficient from a least-squares regression of log monthly commodity price on log crude oil, calendar-month fixed effects (base: January), and a war-period indicator (March 2022 onward); the coefficient is net of energy and seasonality. Huber-White heteroscedasticity-robust standard errors in parentheses. Percent premium is exp(beta) - 1. Gross premia omitting the energy control are +59% (wheat), +39% (maize), +32% (sunflower oil), and +36% (soybean). Sample: 120 monthly observations, 2015m1-2024m12. *** p<0.01, ** p<0.05, * p<0.10.
Table A6. Summary statistics for the monthly price series, 2015m1-2024m12.
	Variable
	Unit
	N
	Mean
	SD
	Min
	Max

	Urea
	USD/mt
	120
	432.0
	145.4
	287.1
	840.7

	MOP
	USD/mt
	120
	501.8
	118.4
	345.0
	863.6

	DAP
	USD/mt
	120
	640.9
	166.4
	411.9
	1,085.3

	MAP
	USD/mt
	120
	748.6
	181.0
	498.0
	1,227.9

	NPK
	USD/mt
	120
	615.5
	121.0
	443.4
	902.9

	Natural gas index
	2010 = 100
	120
	98.9
	72.7
	34.0
	454.0

	Potassium chloride
	USD/mt
	120
	357.1
	218.6
	206.5
	1,202.0

	Phosphate rock
	USD/mt
	119
	142.1
	82.6
	70.8
	347.5

	Liquid sulfur
	USD/mt
	120
	120.7
	85.4
	36.0
	481.0

	Crude oil
	USD/bbl
	120
	64.3
	18.6
	21.0
	116.8

	Wheat
	USD/mt
	120
	254.3
	84.8
	141.8
	522.3

	Maize
	USD/mt
	120
	200.5
	56.3
	143.9
	348.2

	Sunflower oil
	USD/mt
	120
	1,008.3
	316.5
	688.1
	2,361.1

	Soybean
	USD/mt
	120
	468.0
	109.0
	339.8
	737.1


Note: Monthly series, 2015m1-2024m12. World Bank Pink Sheet, nominal U.S. dollars per metric ton, except the natural gas index (2010 = 100) and crude oil (USD per barrel). N = 119 for phosphate rock, where one early-sample month is missing. The bilateral panel and domestic food-price samples are described in Sections 4.4 and 4.3 of the main text.


Figure A1. War-period domestic food price coefficient by World Bank income tier. Each marker is the war-period premium, exp(beta) − 1, implied by the war coefficient from a separate least-squares regression of the log monthly domestic price on log crude oil, calendar-month fixed effects, and a war-period indicator, estimated on the rice, wheat, or maize importer subsample defined by income tier. Bars are 95% confidence intervals from exp-transforming Huber-White robust standard errors. Sample: monthly 2015m1-2024m12. Coefficient point estimates and standard errors are reported in Table A4.
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