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The oil-food market nexus
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Figure 1: Transmission flow from oil shocks to food prices
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Research gaps & questions

What we do know...

I Oil markets drive food markets in
HIC and globally (e.g. Serra and

Zilberman, 2013)

I Even more so after biofuel emergence

I Aggregated-demand shocks (before
biofuels) and oil-specific demand
shocks drive food (Wang et al., 2014)

I Oil-supply shocks negligible
(competitive market) (Kilian, 2009; Wang

et al., 2014)

What we do not know...

I Is this also true for non-HIC
countries?

I How do global oil shocks affect local
food prices in SSA?
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Econometric model

I Extended oil market model (Kilian, 2009; Wang et al., 2014)

yt = νt + A1yt−1 + . . .+ Apyt−p + ut , (1)

= νt + A1yt−1 + . . .+ Apyt−p + Bεt ,

⇔ A(L)yt = νt + Bεt , t = 1, ...,T ,

yt = (∆qt = log change in average global crude oil production,
xt = global economic activity index,
pt = log of the real price of crude oil (USD),
ct = detrended log of real price of corn (domestic currency))

I Identification of structural shocks by independent components (Matteson and

Tsay, 2017)
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Data

I Corn prices from FAO-GIEWS

I Most representative markets

I Selected based on availability

I Monthly, Jan 2006 - Jun 2019
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Figure 2: Cumulative percentage growth of real global
corn prices vs real SSA corn prices
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Results
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Figure 3: Impulse response functions
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Examples of supply-shock response in time

Oil supply shocks:

I Libyan Revolution
Jan-May 2011
↓ 3.6%

I Sanctions against Iran
Mar-Jun 2012
↓ 0.8%
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Figure 4: Cumulative per cent changes of food prices
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Contributors to food price surges in Kenya

Figure 5: Relative contribution to cumulative change in domestic corn prices in Kenya, based
on HD
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Why do some SSA corn markets respond to oil-supply shocks?

I Transport costs

I Food distribution systems (Infrastructure, government intervention)

I Oil (Fuel) distribution systems (Tender systems)

I Natural and/or strategic reserves
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Conclusions & policy implications

I SSA corn markets more responsive to oil-supply shocks than global markets.

I SSA corn markets are very heterogeneous

I Transport costs are the main transmission channel for oil-supply shocks to food
prices in SSA

I Food markets in developing countries are likely to respond more heterogeneously
to oil shocks

I Ensuring stable energy supplies & distribution is key to stabilize food prices

I Renewables?
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Thank you for your attention!
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Cúrdia, V., Del Negro, M., and Greenwald, D. L. (2014). Rare shocks, great
recessions. Journal of Applied Econometrics, 29(7):1031–1052.

De Gorter, H., Drabik, D., and Just, D. R. (2013). How biofuels policies affect the
level of grains and oilseed prices: Theory, models and evidence. Global Food
Security, 2(2):82–88.

Meeting name The Threat of Oil Shocks to food security in SSA Conclusion July 13, 2020 15 / 11



References V

De Gorter, H. and Just, D. R. (2009). The economics of a blend mandate for biofuels.
American Journal of Agricultural Economics, 91(3):738–750.

De Hoyos, R. E. and Medvedev, D. (2009). Poverty effects of higher food prices: a
global perspective. The World Bank.

Dickey, D. A. and Fuller, W. A. (1979). Distribution of the estimators for
autoregressive time series with a unit root. Journal of the American Statistical
Association, 74(366):427–431.

Dillon, B. M. and Barrett, C. B. (2015). Global oil prices and local food prices:
Evidence from East Africa. American Journal of Agricultural Economics,
98(1):154–171.

Dorosh, P., Wang, H. G., You, L., and Schmidt, E. (2012). Road connectivity,
population, and crop production in Sub-Saharan Africa. Agricultural Economics,
43(1):89–103.

Meeting name The Threat of Oil Shocks to food security in SSA Conclusion July 13, 2020 16 / 11



References VI

Du, X., Yu, C. L., and Hayes, D. J. (2011). Speculation and volatility spillover in the
crude oil and agricultural commodity markets: A Bayesian analysis. Energy
Economics, 33(3):497 – 503.

D’Alessandro, S. P., Caballero, J., Lichte, J., and Simpkin, S. (2015). Agricultural
sector risk assessment. Technical report, Agriculture global practice technical
assistance paper, World Bank Group, Washington D.C.

EIA (2020). International energy statistics. data retrieved online,
https://www.eia.gov/international/data/world.

Energy Commission (2006). Strategic national energy plan 2006 – 2020. Technical
report, Ghana.

FAO (2020). Faostat statistical database. data retrieved online,
http://www.fao.org/faostat/en/.

Meeting name The Threat of Oil Shocks to food security in SSA Conclusion July 13, 2020 17 / 11

https://www.eia.gov/international/data/world
http://www.fao.org/faostat/en/


References VII

FAO, I., WFP, W., UNICEF, et al. (2019). The state of food security and nutrition in
the world 2019: safeguarding against economic slowdowns and downturns.

Fattouh, B. (2010). The dynamics of crude oil price differentials. Energy Economics,
32(2):334 – 342.

Fowowe, B. (2016). Do oil prices drive agricultural commodity prices? evidence from
South Africa. Energy, 104:149–157.

Gavrilov, I. and Pusev, R. (2014). normtest: Tests for normality. R package version
1.1.

Gospodinov, N., Herrera, A. M., and Pesavento, E. (2013). Unit Roots, Cointegration
and Pre-Testing in VAR Models. In Fomby, T. B., Murphy, A., and Kilian, L.,
editors, VAR Models in Macroeconomics – New Developments and Applications:
Essays in Honor of Christopher A. Sims, volume 32 of Advances in Econometrics,
pages 81–115. Emerald Group Publishing Ltd.

Meeting name The Threat of Oil Shocks to food security in SSA Conclusion July 13, 2020 18 / 11



References VIII

Granger, C. W. J. (1969). Investigating causal relations by econometric models and
cross-spectral methods. Econometrica, 37(3):424–438.

Hafner, C. M. and Herwartz, H. (2009). Testing for linear vector autoregressive
dynamics under multivariate generalized autoregressive heteroskedasticity. Statistica
Neerlandica, 63(3):294–323.

Hall, P. (1992). The Bootstrap and Edgeworth Expansion. Springer-Verlag.

Hamilton, J. D. (2009). Understanding crude oil prices. The Energy Journal,
30(2):179–206.

Hamilton, J. D. (2013). Oil prices, exhaustible resources and economic growth. In
Fouquet, R., editor, Handbook on Energy and Climate Change, Chapters, chapter 1,
pages 29–63. Edward Elgar Publishing.

Hatzenbuehler, P. L., Abbott, P. C., and Abdoulaye, T. (2017). Price transmission in
Nigerian food security crop markets. Journal of Agricultural Economics,
68(1):143–163.

Meeting name The Threat of Oil Shocks to food security in SSA Conclusion July 13, 2020 19 / 11



References IX

Hausman, C., Auffhammer, M., and Berck, P. (2012). Farm acreage shocks and crop
prices: An SVAR approach to understanding the impacts of biofuels. Environmental
and Resource Economics, 53(1):117–136.

Headey, D. et al. (2011). Was the global food crisis really a crisis? simulations versus
self-reporting. IFPRI-Research Brief, (17).

Herwartz, H., Lange, A., and Maxand, S. (2019). Statistical identification in SVARs -
Monte Carlo experiments and a comparative assessment of the role of economic
uncertainties for the US business cycle. CEGE Discussion Paper, (375).
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Székely, G. J., Rizzo, M. L., and Bakirov, N. K. (2007). Measuring and testing
dependence by correlation of distances. Annals of Statistics, 35(6):2769–2794.

The World Bank (2020). World development indicators database. data retrieved
online, https:
//datacatalog.worldbank.org/dataset/world-development-indicators.

Tyner, W. E. (2010). The integration of energy and agricultural markets. Agricultural
Economics, 41(s1):193–201.

Meeting name The Threat of Oil Shocks to food security in SSA Conclusion July 13, 2020 28 / 11

https://datacatalog.worldbank.org/dataset/world-development-indicators
https://datacatalog.worldbank.org/dataset/world-development-indicators


References XVIII

Tyner, W. E. and Taheripour, F. (2007). Renewable energy policy alternatives for the
future. American Journal of Agricultural Economics, 89(5):1303–1310.

Verpoorten, M., Arora, A., Stoop, N., and Swinnen, J. (2013). Self-reported food
insecurity in africa during the food price crisis. Food Policy, 39(C):51–63.

Wang, S. L. and McPhail, L. (2014). Impacts of energy shocks on US agricultural
productivity growth and commodity prices—a structural VAR analysis. Energy
Economics, 46(C):435–444.

Wang, Y., Wu, C., and Yang, L. (2013). Oil price shocks and stock market activities:
Evidence from oil-importing and oil-exporting countries. Journal of Comparative
Economics, 41(4):1220–1239.

Wang, Y., Wu, C., and Yang, L. (2014). Oil price shocks and agricultural commodity
prices. Energy Economics, 44(C):22–35.

Meeting name The Threat of Oil Shocks to food security in SSA Conclusion July 13, 2020 29 / 11



References XIX

Wenban-Smith, H., Fasse, A., and Grote, U. (2016). Food security in Tanzania: The
challenge of rapid urbanisation. Food security, 8(5):973–984.

Wiebe, K., Dawe, D., Stamoulis, K., et al. (2011). Food prices and economic crises:
Causes and consequences for food security in developing countries. The food and
financial crises in Sub-Saharan Africa: Origins, impacts and policy implications,
pages 48–60.

Wodon, Q. and Zaman, H. (2008). Rising food prices in sub-Saharan Africa: Poverty
impact and policy responses. The World Bank.

World Energy Council (2016). World energy resources. World Energy Council Report.

Wright, B. (2014). Global biofuels: key to the puzzle of grain market behavior. Journal
of Economic Perspectives, 28(1):73–98.

Zhang, C. and Qu, X. (2015). The effect of global oil price shocks on China’s
agricultural commodities. Energy Economics, 51(C):354–364.

Meeting name The Threat of Oil Shocks to food security in SSA Conclusion July 13, 2020 30 / 11



References XX

Zhang, Z., Lohr, L., Escalante, C., and Wetzstein, M. (2009). Ethanol, Corn, and
Soybean Price Relations in a Volatile Vehicle-Fuels Market. Energies, 2(2):320–339.

Meeting name The Threat of Oil Shocks to food security in SSA Conclusion July 13, 2020 31 / 11



Backup material

Meeting name The Threat of Oil Shocks to food security in SSA Conclusion July 13, 2020 32 / 11



ICA

Independence criterion (minimize):

UT (εt,1, . . . , εt,K ) = T ·
K−1∑
k=1

V2(εt,k , εt,k+). (2)
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World-SSA models

Table 1: Significant response directions to oil market shocks of African corn prices relative to
global corn prices. An increase of local corn prices relative to global corn prices at the 5%
(10%) significance level is indicated by ’++’ (’+’). A decrease of local corn prices relative to
global corn prices at the 5% (10%) significance level is indicated by ’– –’ (’–’). Significance is
obtained from bootstrapped IRFs.

Oil-supply shock Aggregated-demand shock Oil-specific demand shock
Chad 0 0 0
Ethiopia ++ 0 0
Ghana 0 – – –
Kenya ++ 0 – –
Mozambique 0 – 0
Nigeria 0 ++ –
Tanzania 0 0 –
Zambia 0 – –
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Frame Title

Table 2: Contribution of oil-supply shocks to h-step ahead FEVD of local corn prices in SSA
markets and world markets.

h = 1 h = 10 h = 30 h =∞
Chad 1 3.1 4.6 4.6
Ethiopia 1.6 12.9 13 13.1
Ghana 0.2 8.8 8.8 8.8
Kenya 20.9 52.3 47.7 46.5
Mozambique 0.1 3 3.2 3.2
Nigeria 1.1 1 1.5 1.7
Tanzania 0.5 1.6 1.7 1.7
Zambia 3.2 2.3 2.5 2.5

World 8.7 6.2 4.9 4.9
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Figure 6: The left panel shows the response of the corn price in Nigeria to a positive
aggregated-demand shock and right panel shows the response of the corn price in Chad to a
positive oil-specific demand shock joint with 68% and 90% confidence bands obtained from
2,000 bootstrap iterations.
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Figure 7: Comparison of cumulative percentage growth of real corn prices in Ethiopia, Ghana
and Kenya since January 2014 with and without effects from shale oil boom and expansion of
production capacity in the Middle East.
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Why do SSA corn markets respond to oil-supply shocks?

Lybian revolution Oil production expansion
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Figure 8: Comparison of cumulative percentage growth in transportation costs (consumer price
index in the transportation sector, national statistics offices)
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εosd → corn εr es → corn

εs → corn εad → corn
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Figure 9: Point estimates of corn price reactions in Africa to different types of oil shocks and a
non-oil related shock to corn price.
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Figure 10: Real corn price series in domestic currency. World prices are given in US Dollars.
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Conditional forecasts
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Figure 11: Alternative forecast scenarios for local real corn prices in domestic currencies. The
vertical lines represent the beginning of the forecast periods.
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Table 3: Test results on kurtosis and skewness of the estimated structural shocks. Values in
parentheses denote p-values.

ε̂1 ε̂2 ε̂3 ε̂4
2*Chad Kurtosis: 3.07

(0.85)
4.60
(0.00)

3.41
(0.26)

4.21
(0.01)

Skewness: 0.17
(0.38)

−0.50
(0.01)

−0.47
(0.02)

0.33
(0.08)

2*Ethiopia Kurtosis: 2.98
(0.96)

4.58
(0.00)

3.50
(0.15)

8.01
(0.00)

Skewness: 0.23
(0.23)

−0.40
(0.04)

−0.46
(0.02)

−0.72
(0.00)

2*Ghana Kurtosis: 2.60
(0.26)

3.68
(0.05)

3.89
(0.02)

5.23
(0.00)

Skewness: 0.27
(0.16)

−0.30
(0.11)

−0.45
(0.02)

−0.31
(0.10)

2*Kenya Kurtosis: 2.82
(0.62)

3.52
(0.13)

4.30
(0.00)

3.76
(0.04)

Skewness: 0.21
(0.26)

−0.13
(0.49)

−0.71
(0.00)

−0.09
(0.62)

2*Mozambique Kurtosis: 3.74
(0.04)

4.73
(0.00)

3.40
(0.24)

8.36
(0.00)

Skewness: 0.19
(0.32)

−0.66
(0.00)

−0.52
(0.01)

1.10
(0.00)

2*Nigeria Kurtosis: 2.98
(0.96)

4.52
(0.00

3.56
(0.12)

4.03
(0.01)

Skewness: 0.17
(0.34)

−0.40
(0.04)

−0.41
(0.03)

−0.17
(0.38)

2*Tanzania Kurtosis: 2.57
(0.22)

3.68
(0.05)

3.29
(0.43)

4.77
(0.00)

Skewness: 0.26
(0.26)

−0.14
(0.45)

−0.47
(0.02)

0.41
(0.03)

2*Zambia Kurtosis: 3.04
(0.91)

4.20
(0.01)

3.54
(0.1)

3.14
(0.70)

Skewness: 0.21
(0.27)

−0.48
(0.01)

−0.49
(0.02)

−0.48
(0.01)
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