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Abstract

The long established link between food and oil prices in the global market is
still uncertain in cross-country, regional and domestic analyses. In this paper,
we review theoretical and empirical submissions on the nexus between food
and oil market. Qualitative content analysis was used to critically analyze con-
cepts and theories based on the past empirical evidences. The analysis shows
that there is hardly a consistent and generalized submission on the direction
of the relationship between oil price and agricultural commodity prices, as
against the popular notion of co-movement between food and oil prices among
researchers. However, studies on cross country analysis are scarce and among
them, very few are related to oil exporting countries, hence the need to revisit
the unending debate on the relationship between the two important markets
based on economic structure (oil exporting/importing economy), capacity of
an economy (high/low income economy) and the causes and nature of crisis
in the markets.
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1. Introduction

The global oil market was hit hard by yet another price shock, from an average
of $100 per barrel between the years 2012 and 2013 to $38 per barrel in the third
quarter of 2014 and continued to decline until the end of 2015, reaching a new
record low of $28 per barrel in January 2016 (OPEC, 2016) [1]. The fluctuations
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in oil experience during this period tend to have an effect on the global food
prices given its role as input in the production process. Numerous factors ac-
cording to Aleksandrova (2016) [2] contributed to the fall in oil prices, which
was the biggest since the 1980s. The global market situation of sharp decline oc-
curred as a consequence of the downward trend of global oil demand, European
Union (EU) debt crisis and the slow recovery of the EU economy, appreciation
of the US dollar and oil price reaction to a variety of geopolitical and economic
phenomena. Incidences of high prices are not new in agricultural markets which
are strongly linked to and influenced by the oil market. However, what distin-
guishes the current state of agricultural markets is the hike in prices of not only a
selected few crops but nearly all major food and feed commodities (Dillion and
Barret, 2015) [3], see Figure 1.

Food and oil markets have been a destabilizing element for the global econo-
my because of their potential growth, inflationary and distributional effects. In
terms of their immediate impact on income distribution, inflation and poverty,
high food prices are of greater and more immediate concern than high oil prices
(Ibrahim, 2015) [4]. The accompanying uncertainty, distortions and erosion of
purchasing power in many countries call for concerted effort both at global and
national levels to relieve people from the menace (FAO, 2016) [5]. According to
Chen et al (2010) [6], oil price fluctuation affects individual households and
their basic needs indirectly through food inflation. In 2008 when the oil price fell
drastically from $97 to $39, food price also follows the same trend (correspon-
dingly decreased) and when the price of oil went up in 2009, food price steadily
began to rise (Wambugu and Nganga, 2017) [7]. To be more precise, oil price
fluctuation co-moves with inflation in general and food price in particular.

Debate on the statistical link between oil price and food price strengthened in
2006 (Aleksandrova, 2016) [2], with several studies concluded that higher and
more unstable food prices will substantially hurt the poor because food is typi-
cally a large share of expenditure for the poor (Kargbo, 2005 [8]; Algalith, 2010
[9]; Du et al 2011 [10]; Kalkuhlez al. 2016 [11] and Kimberly, 2017 [12]). Other
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Figure 1. Fluctuations in food price. Source: FOA of the United Nations.
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studies focus on the price volatility in individual food items as affected by vola-
tile oil price at international level (global market), the findings of these studies
were not consistent even for individual commodities and the transmission me-
chanisms varied in relation to time (Gilbert and Morgan, 2010 [13]; Nazlioglu
and Soytas, 2012 [14]; Minot, 2014 [15]; Tadesse et al. 2016 [16]; Olayungbu and
Hassan, 2016 [17]; Wong and Shamsudin, 2017 [18]). The rising food price in
recent years raised the question on whether oil price (market) has any explana-
tory power on the recent upward trend in agricultural food price (Nazlioglu et
al. 2013 [19]). The food-energy nexus has become a controversial issue, with
many researchers believing that oil price fluctuation is the main factor behind
the historic shock in the agricultural market (Serra et al. 2011 [20]; Du et al. 2011
[10]; Pieters and Swinnen; Kalkuhl ez al 2016 [21]), yet others indicate that there
is no direct linkage between oil price and agricultural commodity price, as inves-
tigated by Jebabli et al (2014) [22]; Alom et al (2013) [23]; Kristoufek et al
(2012) [24]; Sasmal (2015) [25]; Zhang ef al (2010) [26].

Based on the forgoing, the rationale behind this paper is to review empirical
evidences and theoretical foundations on food and oil market nexus, and un-
cover the hidden issues that are significant in explaining the relationship based
on the current dynamics in oil and food markets especially for oil exporting
countries. However, the objective of the paper is to survey and evaluate existing
theoretical and empirical submissions that examined the link between oil and
food prices, and identify the uncovered issues in literature based on the price
dynamics in the two markets in recent years. Furthermore, the paper rely on
published empirical and theoretical researchers sourced from reputable journals
in the study area, and based on their methodology, scope and findings, the cur-
rent study identify its uniqueness and need for further researches. Implicitly, the
study is limited by its inability to employ quantitative and econometric analysis
to support its arguments, nevertheless, with the current submission, the paper
serves as a beacon light for further researchers especially on price dynamics in
the two market with emphasis on crisis periods.

Consequently, the paper is organized into four sections including this introduc-
tion. Section two the framework on the interactions between food and oil market;
reviews some concepts, theories and empirical literature. Section three evaluates
the review and discuses on the new approach motivated by the recent shocks in

the oil market. Section four presents the concluding remarks.

2. Interactions between Food and Oil Markets: The
Framework

Recent studies have identified the causes of food price hikes as biofuel demand,
speculation in commodity futures markets, and macroeconomic shocks. These
variables represent both the demand and the supply side of the world food equa-
tion (Tadesse ef al 2016) [16]. In an attempt to distinguish how different factors

affect price changes, three groups of potential causes have been singled out by
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Tadesse et al. (2016) [16]: exogenous shocks, also called “root” causes; “condi-
tional” causes; and “internal” drivers. Root causes, such as extreme weather
events, oil price shocks, production shocks, and demand shocks, are indepen-
dent core factors affecting food price fluctuations. They are exogenous because
the possibility of a causal relationship between the agricultural sector and root
causes is minimal. Exogenous shocks are expected to generate food price spikes
and volatility, and the magnitude of their impacts depends partly on the political
and economic environment of a given country.

In other words, a second group of factors related to specific political and eco-
nomic conditions labeled here as conditional drivers can dampen or exacerbate
exogenous shocks. Some of these factors (such as a high concentration of pro-
duction or low transparency in commodity markets) are time invariant and ra-
ther difficult to measure; they are therefore not considered in the empirical analy-
sis in this chapter. The third group of causes consists of factors that are triggered
by the same price dynamics, and these internal causes are endogenous shock
amplifiers and include discretionary trade policies, speculative activities (driven

by price expectations), and declines in world food stocks, see Figure 2.

2.1. Theoretical Discourse

2.1.1. Theory of Demand and Supply

Both demand and supply forces drive the behavior of food prices in the global,
regional and domestic markets. Under competitive market conditions, price of
commodities is determined by the interaction of individual producers and indi-
vidual consumers in the market. To Kargbo (2005) [8], this relationship be-
tween food market participants can be represented using the following expres-

sions;
Let Demand (Qu)=1(P,.Y,.2,) (1)
Supply (th) = f(PﬁaEXCNOE) (2)
At Equilibrium 0,=0,=F, (3)

where P, is the real price of food, that is nominal food price deflated by GDP def-
lator. Y, measured as real per capita GDP is real per capita income and Z,
represents other variables that influence food demand. The subscripts: ¢ =1,2,---,n
represents time periods, and s is the lag period. EXC, is real exchange rate
measured in US Dollar and OP is the price of crude oil in the international
market. Demand factors in the food market are presented in Equation (1), supply
factors in Equation (2) while Equation (3) depicts the equilibrium condition be-
tween demand and supply factors that establish a price.

However, the equilibrium equation can be re-written as

P = f(Y.0R.EXC,.Z,) (4)

Equation (4) accommodates the effect of demand and supply forces on prices
in the food market as well as the transmission mechanisms that influence direct-

ly or indirectly the movements in food price.
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Figure 2. Stylized framework of the causes of global food price ‘fluctuations. Source:
Adopted from Tadasse et al. (2016) [16].

2.1.2. Oswald’s Transmission Channels

Even though there is no consensus in literature on how oil prices influence food
prices and to which extent? Three potential transmission channels which can es-
tablish a causal relationship from oil prices to food prices have been identified by
Oswald (2016) [27] in his seminal work titled “The effect of oil price(s) on food
price(s): A global perspective”. From a general view point, the Food Prices
Watch (FPW) in 2015 states that energy prices heavily influence fertilizer prices
and other production inputs of agriculture. It further asserts that the biofuel
sector created a link between oil prices and food prices. In essence, oil price in-
fluences food prices via transport costs and fertilizer costs.

The three transmission channels affect the price of food stuffs as observed by
Oswald (2016) [27] while considering 17 cities in the East African region are
transportation, the biofuel sector and other production costs (with an emphasis
on fertilizers). Figure 3 depicts the framework that shows how oil price fluctua-
tions influence food prices via the three channels. Distance exerts impact on the
transport costs, for bringing food from the city to the harbor, this influences the
food price. Oil serves as fuel for the transportation. The farther one wants to
transport food items, the higher oil price has to be paid and thus reflected in the
price of food, see Figure 3.

The transmission mechanism of oil price via biofuel demand is indirect and
complex. It is concerned with the relationship for commodities which can be ei-
ther used for biofuel production or for food processing (such as maize, corn
etc.). It is obvious from Figure 4 that the oil price exists in a positively propor-
tional relationship with the biofuel demand. If oil gets more expensive, more
people will resort to biofuel instead. If oil prices fall, less of biofuel will be de-
manded by people. The biofuel demand therefore influences biofuel price. If
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Figure 3. Transmission channels from oil price to food price. Source: Adopted from Os-
wald
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Figure 4. Transmission mechanisms of distance and biofuel on food prices. Source:
Adopted from Oswald (2016) [27].

there is high demand in relation to the supply, the price will go up as a conven-
tion and vice versa. Reciprocally, the demand determines the volume of biofuel
production and this volume of biofuel production determines how much grains,
let say maize is used for biofuel production instead off or food production. If less
amount of maize goes into food production, less of it will be available for food
purposes and its price increases due to shortage in the market. But in Figure 4
reduction in food price is reflected by Oswald despite decrease in food produc-
tion. This assertion is refuted by the study considering theoretical foundation on
which it is formulated and simple economic analysis of demand and supply, see

Figure 4.

2.1.3. The Dutch Disease

Dutch disease refers to an apparent causal relationship between the increasing
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economic development of a particular sector (for e.g. natural resources) and a
decline in other sectors (like the manufacturing, service or agriculture sectors).
The expectation is that, as revenues increase in the natural resource sector (or in-
flows of foreign exchange), the country’s currency becomes stronger (appreciates)
compared to other countries’ currencies. But the implication is that, the coun-
try’s other exports will become more expensive for other countries, and imports
becoming cheaper, making those sectors less competitive.

Corden and Neary (1982) [28] developed a framework describing Dutch dis-
ease using three-sector economy, namely; resource sector (R), tradable sector (T)
and manufacturing sector (M). In the late 1950s, Netherland witnessed signifi-
cant appreciation in their currency (Guilder), which followed the natural gas
export boom, caused inflation which in turn leads to reduction in competitive-
ness and profitability of the manufacturing and service sectors. Subsequently,
aggregate export crashed down relative to GDP. The theory is guided by the four
assumptions as put forth by Corden and Neary (1982) [28] which are perfect
mobility of labor among all the three sectors, all commodities are for final con-
sumption, trade always balance (output equals spending) and commodity and
factor prices are free from distortions.

Based on these assumptions, they identified two major effects of the resource
boom in an economy. One is resource movement effect, saying the natural re-
source boom increases demand for labor, which causes production to shift toward
the booming sector, away from the lagging sectors. This shift in labor from the
lagging sector to the booming sector is called direct-deindustrialization. The other
factor is spending effect, saying this occurs as a result of the extra revenue max-
imized from the resource boom. It increases demand for labor in the non-tradable
sector (services), at the expense of the lagging sector. This shift from the lagging
sector to the non-tradable sector is called indirect-deindustrialization. The in-
creased demand for non-traded goods increases their price. However, prices in the
traded good sector are set internationally, so they cannot change. This amounts
to an increase in the real exchange rate.

From this view, the above theories present the nature and relationship be-
tween oil and food markets and all of them can be utilized to as working theories
in explaining the nexus between oil price shocks and food price in oil producing
countries. Oil price shocks exert variations in the demand and supply of food
especially in oil exporting countries, and price dynamics are often explained in
terms of demand and supply forces (market mechanisms). The transmission
mechanisms as put forth by Oswald (2016) [27] explain the nature of food pro-
duction as oil price changes overtime. This significantly impact on the cost of
transportation, cost of fertilizer and biofuel production as alternative for oil. The
classical economic model of the Dutch disease by Corden and Neary (1982) [28]
presents a situation where most of the oil producing/exporting nations neglect
their real sector (agricultural sector) and concentrate on the oil sector to max-
imize revenue. This crowd out the real sector and undermine its capacity to

produce necessities (basic goods) to match the demands of their people. As such,
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they resort to import and pay higher prices which they feel insignificant given
the amount of revenues they generated from the sale of oil in the international
market especially when its price rises.

However, oil and food prices nexus has been established but the debate on the
extent of the relationship and impact (positive or negative) of oil price on food
price is yet to be ascertained as a consensus in empirical literatures. With posi-
tive impact of oil price on food price recorded in most of the theories, there exist
some exceptions, considering the dynamic nature of the oil market characterized
by short term and long term fluctuations. For oil importing countries, oil price is
expected to exert positive impact on the price of food stuffs via transportation
and input cost. In addition, oil exporting countries earn revenues for exporting
crude oil through the foreign exchange market which adds to the national out-
put hence economic growth when oil price increases in the international market.
Furthermore, if oil price decreases in the international market, it will be a disin-
centive for oil exporting countries as it serves as the major source of revenue to
their government in financing development. Less revenue means less income
and growth which leads to lower demand for goods and services.

Nevertheless, the demand shocks tend to be high when oil price is higher in
the international market for oil based economies but when there is downward
price spikes in the market the expectations would be reduction in the composi-
tion of food stuffs purchased by the people due to demand shocks and food price
is also expected to decrease in the said economies. Unfortunately, recent data re-
vealed that food prices are on the increase despite drastic reduction of oil price in
the global market due to shocks from the fourth quarter of Year 2014 to the third
quarter of Year 2017. The data for oil based economies on food price refuted the
existing views that crude oil price exerts positive impact on food prices.

3. Evaluation and Further Research Needs

After careful review of relevant and related literature in the study area, it was
found that a significant number of researchers devoted their efforts to empiri-
cally examine the behavior of price series in food and oil markets with conver-
gent and divergent views. The debate on the link between oil price and food
price is far from over given the dynamic nature of oil and agricultural commod-
ity markets. Few studies were conducted on cross country analysis (panel stu-
dies) and very few were conducted on oil exporting countries as in Alghalith
(2010) [9]; Kargbo (2005) [8]; Olayungbo and Hassan (2016) [17]. And even for
oil exporting countries, there are variations from the empirical findings. This
signals to the fact that based on reliable data, economic structure, capacity of the
economy in question and the nature and cause of the crisis in either market play
a significant role in determining the relationship between food and oil prices.
Furthermore, there is the need to differentiate between positive changes from
negative changes in oil price (oil price asymmetry), and its impact on food price.
From this view, one can infer and isolate the impact of oil price on food price

based on downward or upward trends. Also, the notion of generalizing on the
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relationship in oil importing and oil exporting countries can be ascertained over

time horizons and nature of trends in oil and food markets.

4. Conclusion

The paper reviews theoretical and empirical discourse on the relationship be-
tween food and oil markets. After critical survey of the sourced information, it
was found that few studies were conducted on cross country analysis and even
among them, very few were conducted on oil exporting countries which are li-
mited in terms of their approach and methods. Food and oil price dynamics be-
haves differently when dealing with different economic structures, different
economic capacity and when crisis in the two markets differs in term of their
nature and period. Therefore, this warrant further researches that will compre-
hensively address the key issues identified in this paper, hence the need to ascer-
tain the magnitude of the effects oil price asymmetry on food price during and

after crisis in the oil market.
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