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• Russia & Ukraine crucial for global food & energy security
• Abrupt supply chains disruptions due to invasion

 Substantial uncertainty around the globe
• To what extent did this major shock induce global commodity 

prices to move more synchronously? 
• Time-varying co-movement 

• Concordance index (Harding & Pagan 2002, 2006)
• 15 key global commodity price indices (Jan 2010 to July 2022) 

• Global covariate shock to food and energy security due to 
contagion across numerous food and non-food markets

• Food and energy affordability severely challenged at global level
• Ability of consumers to mitigate the adverse effects of food and 

energy price inflation severely restricted
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• Major suppliers in global food and non-food commodity markets

1. Global supply chains disrupted by the invasion

Source: World Bank (2022a) 5

• Russia largest exporter of natural gas (25%), palladium (23%), nickel 
(22%), and fertilizers (14%) 

• 18% of global exports of coal, 14% of platinum
• 11% of crude oil, 10% of refined aluminum

• Ukraine largest exporter of seed oils 
• Mainly sunflower, two-fifths of global production
• Fourth largest corn & barley exporter (13% of global exports)
• Largest producer of neon gas (50% of global output - chipmaking) 



1. Global supply chains disrupted by the invasion
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• Caused within or outside supply system (Kochan & Nowicki, 2018)
• Internal: uncertainties regarding demand, yields, supply 

capacity, supply cost or policy decisions about trade flows
• External: natural disasters or human-made factors 

Comprehensive socio-economic effects:
• Internal SCDs in Black Sea food trade (Svanidze et al., 2021, and 

Götz et al., 2016)
• Large-scale natural disasters: food markets (Davis et al., 2021) and 

stock markets (Bourdeau-Brien & Kryzanowski, 2017)
• Rich evidence on effects of SCDs caused by COVID-19 (Akter, 2020, 

Béné, 2020; Savary et al., 2020)
• SCDs caused by (civil) war negatively affect food markets (Ali & 

Lin, 2010; Bar-Nahum et al., 2020)
• Rise of external SCDs due to human-induced climate change 

(IPCC, 2021), the recent pandemic and wars (Ukraine, Sudan etc.)

2. Economic effects of supply chain disruptions (SCDs)
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3. Conceptual Framework 
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• Why does synchronization of price (indice)s matter?
• Excess co-movement hypothesis (Pindyck and Rotemberg, 1990)

• Prices of unrelated raw commodities move together
• Co-movement between prices of agricultural and energy 

commodities in the aftermath of the 2007–2008 global food 
price crisis (De Nicola et al., 2016; Lucotte, 2016)

• Contribution: empirical assessment of effects of a major recent 
external SCD on synchronization of global commodity prices

• Pricej = weighted sum of covariate and idiosyncratic components
• Weights (often) depend on time
• Synchronization of prices of various commodities occurs if 

• One or few covariate components 
• (Temporarily) dominating effect on various prices

Source: Fliessbach and Ihle  (2022)



4. Data and methods
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• 15 series 151 observations each (12.5 years)
• 6 global grain price indices (International grains council)
• 9 global commodity price indices (World Bank)

• Smoothing of series by moving average of four months
• 𝑦𝑦𝑡𝑡 = 𝜇𝜇𝑡𝑡 + 𝑐𝑐𝑡𝑡 + 𝑠𝑠𝑡𝑡 + 𝜀𝜀𝑡𝑡
• Eliminating short run idiosyncratic noise 𝜀𝜀𝑡𝑡
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4. Data and methods
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• Core index set: 
• Wheat
• Maize 
• Barley
• Complete SCDs

• Global price indices
• Aggregation across global 

markets
 Showing the globally   
dominating price 
developments of a 
commodity



• 3 phases of uncertainty  last: unprecedented price rises
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4. Data and methods



• ...

4. Data and methods
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Source: World Bank (2022b)



4. Data and methods
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• Synchronization: identical behavior of all series in past 6 months
• Transformation of indices into indicators:

• 𝑆𝑆𝑗𝑗𝑗𝑗 = � 1 if 𝑦𝑦𝑗𝑗𝑗𝑗 − 𝑦𝑦𝑗𝑗𝑗𝑗−1 > 0
0 otherwise

• 𝑍𝑍𝑗𝑗𝑗𝑗 = � 1 if |𝑦𝑦𝑗𝑗𝑗𝑗 − 𝑦𝑦𝑗𝑗𝑗𝑗−1| > 𝑧𝑧
0 otherwise

• Regression of indices:

Hypotheses:
• Indices of wheat, maize and barley most strongly synchronized 
• Global energy and fertilizer prices exhibit identical pattern
• Spill-overs to globally traded commodities without SCDs

Direction indicator:

Magnitude indicator:

Average invasion 
effect

Set-specific 
invasion effect

Synchronization 
strength



• ...

5. Results
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• Various global supply chains disrupted by the invasion
• Price hike unprecedented since the oil crises in 1970s
• Asynchronous effects depending on trade profile

• Focus: effects of external SCDs on global commodity prices  
• Method: Time-varying synchronization (direction and magnitude)
• Pattern before invasion:

• Rare & short-lived co-movement upwards/downwards
• Joint month-to-month changes of large magnitude very rare

• Pattern change during (& due to) invasion:
• Trajectories of most sets of global commodity prices 

substantially stronger or even perfectly synchronized
• Massive spillovers to commodities not affected by SCDs

 All three hypotheses confirmed
 Global challenge to food and energy affordability

6. Conclusions
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