%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

Agricultural Commodity Market Response to Russia’s Withdrawal from the Grain Deal

Sandro Steinbach and Yasin Yildirim

Selected presentation for the International Agricultural Trade Research Consortium’s (IATRC’s) 2023 Annual Meeting: The Future of (Ag-) Trade
and Trade Governance in Times of Economic Sanctions and Declining Multilateralism, December 10-12, 2023, Clearwater Beach, FL.

Copyright 2023 by Sandro Steinbach and Yasin Yildirim. All rights reserved. Readers may make verbatim copies of this document for non-
commercial purposes by any means, provided that this copyright notice appears on all such copies.



Agricultural Commodity Market Response to Russia’s
Withdrawal from the Grain Deal

Sandro Steinbach & Yasin Yildirim

North Dakota State University

IATRC Annual Meeting

Dec 11, 2023

Steinbach/Yildirim (NDSU) The Grain Deal Termination Dec 11, 2023



[
Background

Russian Invasion of Ukraine (24 Feb, 2022 - Ongoing)

@ Leading global financial markets were sharply down yesterday
(Financial Times, Feb 25, 2022).

@ Immediate price impact on energy & commodity markets.

@ Russia blockaded Ukraine's Black Sea ports through which 90% of
Ukrainan grain shipped

e Ukraine is major player in export of rapeseed (20%), barley (17%),
corn (12%), wheat (9%) ..., (USDA, 2023).

@ Russia is the world's largest exporter of wheat (20%).
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Background

Black Sea Grain Initiative (22 July 2022 — 17 July 2023)

@ The first shipment of Ukrainian grain departed from Odesa port on
Aug 15, 2022.

@ Renewed three times till the termination.

@ Around 33 million metric tons of agricultural products exported
through Black Sea under the Grain Deal

@ After one-year in operation, the deal was unilaterally terminated by
Russia.
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Navigating through the talk

@ What have researchers done so far?

The war offers a natural experiment for testing the market

We ask the following questions:

e Did the grain futures market anticipate the shock?
e What role the Grain Deal play in stabilizing the prices?
e Did traders behave rationally around the termination week?

We find traders anticipapted the termination and took their place in a
timely manner.

A limited effect of the deal on the futures prices

There is no evidence of increased speculative pressure around the
termination

Traders did not perceive the termination as a major risk.
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Objective

Our goal is to evaluate the response of agricultural commodity markets to
the termination. We use high-frequency commodity data and event study
methods to analyze the impacts on key agricultural commodity market
metrics, including futures prices, historical and implied volatility, and
speculative pressure.

We offer two significant contributions to the existing literature;

First,
a detailed analysis of commodity markets' immediate responses to the
expiration, a newly occurred topic lacking empirical exploration.

Second,
additional measures on the market providing a more nuanced assessment
of the war and the BSGI implementation.
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Data

Our main analysis focuses on four different metrics of 11
agro-commodities from 2006 to 2023, sourced from Bloomberg(2023);

Daily closing commodity futures prices!

Historical volatility computed as the deviation from the average futures
price within a 30-day timeframe.

Implied volatility calculated as the average of the daily call and put
implied volatilities for 6 agro-commodities 2

Speculative Pressure measured by constructing Working's T index using
the weekly Commitment of Traders reports from the Commodity Futures
Trading Commission (2023)3

1 . . . . .

A continuous price series was created by rolling over contracts on the last trading day.
2 -

Based on the data availability

T =1 + (n-c. shorts) / (c. longs + c. shorts) or 1 + (n-c. longs) / (c. longs + c. shorts) if
c. longs greater than c. short
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Figure 1: Futures Price, Historical and Implied Volatility, and Speculative Pressure Indexes. 4

4normalized by subtracting the mean of the measure and dividing it by the standard deviation between 2021 and 2023.
This way, each measure has a mean of 0 and a standard deviation of 1. The presented indexes represent the global
weighted average of all series. We used average global production at the commodity level averaged for 2017 to 2021
as analytical weights (USDA 2023).
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Data

Table A.2: Descriptive Comparison of Futures Prices.

Before the Event After the Event

2022w8 2022w29 2023w29 2022w8 2022w29 2023w29
Barley 2,245.14 3,166.68 1,953.14 2,515.24 3,059.84 1,926.57
(208.00) (22.78) (67.11) (547.90) (50.30) (68.69)

— Canola 1,019.43 1,086.34 718.42 1,132.10 822.57 795.74
(24.78) (108.65) (44.14) (43.29) (24.98) (29.74)

Corn 615.54 763.69 595.62 754.56 647.77 489.72
(20.43) (21.31) (29.30) (35.48) (40.07) (29.07)
—> Rapeseed Meal 3,139.91 3,664.14 3,430.58 4,000.90 3,534.81 3,912.89
(198.53) (149.78) (353.50) (226.81) (258.57) (204.99)

— Rapeseed 739.70 776.32 430.08 926.78 622.25 459.02
(38.91) (59.12) (25.52) (93.53) (26.69) (17.66)

Rice 14.58 16.74 17.86 15.90 17.20 15.92

(0.48) (0.52) (0.77) (0.39) (0.30) (0.38)
Soybeans 1,426.02 1,683.09 1,413.23 1,675.59 1,523.11 1,403.86
(101.85) (50.17) (81.94) (38.73) (70.16) (70.51)

— Soybean Oil 60.46 76.44 55.68 76.52 67.72 66.10
(4.18) (7.39) (8.09) (5.01) (3.46) (2.65)
Sunflower 10739.67 10706.68 8,489.53 11058.38 10591.05 9,141.47
(735.67) (229.95) (290.09) (685.50) (388.51) (157.77)

— Vegetable Oil 28.25 28.68 25.57 28.61 28.97 24.10
(0.51) (0.48) (0.32) (0.63) (1.01) (1.11)

Wheat 780.58 1,050.91 641.18 1,081.96 810.76 627.48
(19.24) (134.97) (36.27) (111.01) (41.24) (57.69)

 standard deviation (reported in brackets) of the futures price nine weeks before and after
n invasion of Ukraine, 2022w29 the BSGI enforcement, and 2023w29 the BSGI termination.
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Data

Table A.3: Descriptive Comparison of Historical Volatility.

Before the Event After the Event

2022w8 2022w29 2023w29 2022w8 2022w29 2023w29

—> Barley 958.35 322.39 750.44 2,692.98 458.52 371.97
(1,052.03) (104.59) (163.03) (2,406.62) (125.83) (235.80)

Canola 259.43 532.22 421.65 418.16 474.18 376.78
(59.71) (398.25) (111.13) (163.28) (294.69) (128.47)

— Corn 146.82 242.83 374.42 431.02 588.84 408.04
(35.97) (52.98) (54.36) (148.77) (248.43) (149.73)

Rapeseed Meal 1,675.70 2,225.66 1,969.23 2,785.80 1,684.12 2,246.81
(343.11) (562.59) (1,009.93) (717.15) (1,004.20) (935.78)

Rapeseed 427.07 846.41 267.02 786.45 308.62 218.64
(92.84) (310.59) (32.08) (295.01) (90.05) (28.37)

—> Rice 4.40 5.14 7.41 4.22 3.98 10.67

(0.54) (0.80) (1.17) (0.87) (0.96) (5.05)

Soybeans 651.39 435.24 782.32 718.80 943.87 620.71
(236.49) (83.25) (159.71) (284.98) (74.66) (158.43)

Soybean Oil 32.23 55.23 46.75 55.46 48.49 37.85
(6.18) (13.88) (22.51) (12.99) (22.32) (22.06)

Sunflower 4,205.99 2,740.64 2,382.76 9,559.91 3,397.15 2,841.75
(1,825.89) (485.87) (561.89) (2,554.94) (1,305.69) (1,201.27)

—» Vegetable Oil 5.07 7.13 3.89 6.49 8.75 7.59

(1.13) (1.07) (0.26) (1.13) (2.02) (4.13)

— Wheat 255.75 878.61 369.05 1,519.95 533.31 514.84
(33.82) (219.61) (119.74) (813.59) (378.84) (94.72)

Note. The table compares the mean and standard deviation (reported in brackets) of the historical volatility nine weeks before
and after the event. 2022w8 indicates the Russian invasion of Ukraine, 2022w29 the BSGI enforcement, and 2023w29 the BSGI
termination.
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Data

Table A.4: Descriptive Comparison of Implied Volatility.

Before the Event

After the Event

2022w8 2022w29 2023w29 2022w8 2022w29 2023w29
—>  Canola 20.18 30.88 24.13 28.05 33.63 29.34
(1.80) (1.76) (1.46) (3.11) (2.52) (6.16)
Corn 25.11 34.35 31.70 36.07 33.18 29.40
(347) (6.15) (5.58) (7.67) (5.44) (5.81)
Rice 13.71 19.90 23.73 15.51 17.88 17.42
(2.72) (2.62) (8.81) (2.75) (1.68) (2.34)
Soybeans 22.61 24.59 23.19 24.06 28.34 2243
(3.57) (5.12) (6.73) (2.96) (4.29) (3.63)
Soybean Oil 30.74 36.60 41.05 35.28 39.16 36.15
(2.29) (7.05) (6.86) (3.96) (7.49) (5.94)
—>  Wheat 30.75 42.27 36.91 52.91 42.56 39.36
(6.60) (4.96) (5.46) (15.09) (4.37) (7.19)

Note. The table compares the mean and standard deviation (reported in brackets) of the implied volatility nine weeks before
and after the event. 2022w8 indicates the Russian invasion of Ukraine, 2022w29 the BSGI enforcement, and 2023w29 the BSGI

termination.
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Table A.5: Descriptive Comparison of Speculative Pressure.

Before the Event

After the Event,

2022w8 2022w29 2023w29 2022w8 2022w29 2023w29
Canola 1.04 1.07 1.09 1.04 1.03 111
(0.01) (0.01) (0.02) (0.01) (0.01) (0.01)
Corn 1.05 1.08 1.21 1.04 1.09 1.22
(0.00) (0.01) (0.03) (0.00) (0.01) (0.02)
Rice 111 1.14 1.07 112 113 1.05
(0.03) (0.02) (0.03) (0.01) (0.02) (0.01)
Soybeans 1.05 1.06 113 1.05 1.09 1.09
(0.01) (0.01) (0.02) (0.00) (0.01) (0.01)
Soybean Oil 1.09 1.07 111 1.04 1.07 1.09
(0.01) (0.01) (0.03) (0.01) (0.01) (0.01)
Wheat 1.35 1.34 147 1.34 1.39 1.48
(0.01) (0.02) (0.05) (0.01) (0.01) (0.04)

Note. The table compares the mean and standard deviation (reported in brackets) of the speculative pressure nine weeks before
and after the event. 2022w8 indicates the Russian invasion of Ukraine, 2022w29 the BSGI enforcement, and 2023w29 the BSGI

termination.
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Method

@ We use the following log-linear panel regression model:

Ye,t = Veydy + ¢c,wk + ¢c,yr + Z 1 {Rc,t = I’} Br + €c,t (1)
r#0

where y. ; is the price, implied/historical volatility, or spec pressure.

Fixed effects: day of week (¢ qy), week (¢c,wk), controls for
seasonality & event year ()¢, ), controls for unobserved market shifts.

central identifying assumption is that treatment timing is independent
of the error €. ¢, conditional on the fixed effects.

Zr;ﬁo 1{R.,+ = r} 5, measures the dynamic response to the invasion.

time relative to treatment is R. + & event window is +/- 9 weeks.
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Results
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Results

Table 1: Average Post-Event Treatment Effects for Futures Price and Historical Volatility.

Futures Price Historical Volatility
2022w8 2022w29 2023w29 2022w8 2022w29  2023w29
Panel (a): Aggregated Level
Post-average 0.141%%* 0.023** S0.044%FFQATTRRE Q154%FFF 0.172%
(0.008) (0.009) (0.007) (0.032) (0.033) (0.033)
Adjusted R-squared 0999 0.999 0.999 0.688 0.592 0.610
Observations 8,432 7,923 8,503 9,193 8,806 8,572
Panel (b): Commodity Level .
Barley 0.241%%%  L0.063%FF  0.027F%%  0.605%** 0.045 -0.110%%*
(0.008) (0.008) (0.005) (0.106) (0.028) (0.016)
Canola 0.106*%* -0.003 0.034** 0.101%%%  L0.688%*%  -0.146***
(0.007) (0.015) (0.016) (0.014) (0.032) (0.023)
Corn 0.122%%* -0.011 S.0TTERE0.2229F%  (488%F* -0.044
(0.007) (0.042) (0.021) (0.025) (0.072) (0.051)
Rapeseed meal 0.124%5%  0,047%%* -0.021 Q0.067FFFL0.081FFF  _0.671FF
(0.006) (0.018) (0.026) (0.025) (0.029) (0.062)
Rapeseed 0.204%%%  L0.043%FF  -0.027FF  0.169%F  -0.358%FF 01275
(0.007) (0.010) (0.009) (0.019) (0.014) (0.028)
Rice 0.042%%%  Q08TFF* L0.205%*FF  -0.061%*FF  0.104%*F  (.136%%*
(0.006) (0.015) (0.015) (0.018) (0.026) (0.039)
Soybeans 0.039%%* 0.019 S0.026%FF  0.283FF%F  QIT8FFF0.285%%
(0.007) (0.019) (0.008) (0.031) (0.039) (0.027)
Soybean oil 01075 015305 _0.040%FF  0.114%FF L0.525%FF 0,957k
(0.008) (0.018) (0.012) (0.020) (0.045) (0.035)
Sunflowers 0.176*%* 0.023** -0.026%+* 0.038 0.003%%F L0.154%%%
(0.010) (0.010) (0.009) (0.030) (0.023) (0.024)
Vegetable oil 0.017 0.039%%%  -0.055%** -0.010 -0.015 0.110%**
(0.012) (0.006) (0.006) (0.035) (0.068) (0.036)
Wheat 0.309%%* 0.015 -0.019 LOB3¥¥*  L0.469%%*  0.271%%%
(0.011) (0.017) (0.012) (0.034) (0.034) (0.040)
Adjusted R-squared 0999 0.999 0.999 0.688 0.590 0.610
Observations 8432 7,923 8,503 9,193 8,727 8,572
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Results

Table 2: Average Post-Event Treatment Effects for Implied Volatility and Speculative Pressure.

Implied Volatility Speculative Pressure
20228 2022w20  2023w29 2022w8 2022w20  2023w29
Panel (a): Aggregate Level
Post-average 0.060* -0.002 0.015 L0109 -0.008%* -0.001
(0.033) (0.024) (0.024) (0.003) (0.003) (0.003)
Adjusted R-squared  0.652 0.752 0.831 0.892 0.852 0.850
Observations 1,908 4,797 5,354 957 836 950
Panel (b): Commodity Level
Canola 0.3L1F%F  0,069%%* 0.045* -0.009 0.014 0.002
(0.041) (0.023) (0.027) (0.012) (0.021) (0.021)
Corn 0.153%%  -0.115% 0.040 -0.015 -0.030* -0.032%*
(0.065) (0.026) (0.026) (0.013) (0.018) (0.015)
Rice 0.134%5F  0.201%FF  (.264%%F 0.010 -0.045%%* 0.003
(0.041) (0.049) (0.028) (0.010) (0.014) (0.009)
Soybeans -0.201%* 0.041 0.168%* 0.009 0.004 -0.019
(0.056) (0.031) (0.041) (0.013) (0.009) (0.012)
Soybean oil 0.096%%  -0.208%F%  L0.202¢0% 00535 0.002 0.007
(0.037) (0.038) (0.028) (0.017) (0.012) (0.015)
Wheat 0.173%* 0.001 0.115%% -0.005 0.036** 0.037%*
(0.088) (0.028) (0.020) (0.009) (0.017) (0.018)
Adjusted R-squared ~ 0.652 0.752 0.831 0.892 0.852 0.850
Observations 4,908 4,797 5,354 957 836 950

Note. The table shows average post-event treatment effects for implied volatility and speculative pressure. 2022w8 indicates
the Russian invasion of Ukraine, 202229 the BSGI enforcement, and 2023w29 the BSGI termination. Al egressions include
commodity-event-day, commodity-event-week, and commodity-eve r fixed effects. standard errors
clustered at the commodity level are reported in parenthesis. ***, **, and * indicate statistical algmﬁz,dnu. at the 1 percent, 5
percent, and 10 percent confidence levels, respectively.
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Conclusion

@ a 6.2% increase in the f.prices before the announcement of
termination, and a subsequent decline returning to pre-termination
levels.

@ No heightened speculation around the termination, although
responses differ across agri-commodities.

@ Market participants did not see the threat to stop Black Sea grain
shipments as credible, likely (mainly) because of the EU Solidarity
Lanes.

o Limited impact of the deal in changing the perceptions of agricultural
trade regarding market uncertainty caused by the Russia-Ukraine
conflict.
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