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Abstract 

All countries in the Middle East and North Africa depend on grain imports, and many 

also depend on revenues from their fuel exports. Both commodity flows could be disrupted if a 

regional conflict or terrorist act were to shutdown shipping through the Suez Canal (SC) or Strait 

of Hormuz (SoH). We examine the trade vulnerability and financial impact a shutdown of either 

marine chokepoint would have had on each MENA country’s grain imports, fuel exports, and 

economy in 2012, the last year before grain and fuel prices fell to anomalously low levels that 

persist to this day. Integrating country-to-country trade data for the year with the location of 

country ports and a network map of major marine shipping lanes, we map out and quantify the 
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total amounts and values of grains and fuels that moved to and from individual MENA countries, 

respectively, through the SC, SoH, and other major marine chokepoints. We also examine what 

fraction of each country’s grain imports could have been diverted around the SC and SoH if 

either chokepoint had been shut down in 2012, estimating what such diversions would have run 

in terms of the total added transport costs. We find that the greatest economic impact to MENA 

countries most dependent on trade through the SC would have been increased grain prices. For 

the MENA countries most dependent on trade through the SoH (i.e., the Persian Gulf countries), 

the greatest impact would have been lost fuel export revenues. In either case (i.e., SC or SoH 

closure), the year-long cost to MENA countries most affected by a particular shutdown would 

have approached or, in a number of cases, even exceeded the country’s foreign reserves (and, if 

applicable, sovereign wealth funds) that year. While certain factors, such as the current low 

international prices for grains, have lowered the vulnerability and economic impact of a SC or 

SoH shutdown for MENA countries, other factors, such as lower fuel export revenues, 

government deficits, increased national debt, and the intensification of conflicts in Syria, Iraq 

and Yemen have increased risks for many of these countries. Thus, closure of the SC or SoH 

remains a threat to world fuel supplies remains, but now added to it is the threat of a 

humanitarian crisis and potential mass emigration from the region that would dwarf the current 

suffering and displacement of people that the war in Syria has caused since 2012. 

 

Introduction 

As a region, MENA (Fig. 1) is both the world’s largest exporter of crude oil and liquefied 

natural gas (LNG)(Khatib, 2014) and its largest importer of grains (Sadler & Magnan, 2011). 

There at least two reasons why MENA is likely to retain these distinctions into foreseeable 
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future. One is that oil and natural gas resources remain more plentiful and inexpensive to 

produce in MENA than just about anywhere else in the world (IEA, 2013). The other reason is 

that almost all of MENA lies within the world’s largest stretch of desert and so lacks enough 

arable land and rainfall to be agriculturally self-sufficient (Mahmoudi et al., 2012). When 

coupled with a growing population enjoying a rising standard of living where aridity is 

expanding due to climate change (Mahmoudi et al., 2012), it appears that MENA’s dependence 

on the greater production and lower cost of grains grown elsewhere in the world will only 

increase (Hakimian, 2003; Sadler & Magnan, 2011; Woertz, 2013). 

MENA nations that are net exporters of oil and/or LNG receive export revenues far in 

excess of their grain import costs (Woertz, 2013). The latter tend to be cheap enough, however, 

that even MENA nations that must import fossil fuels can afford to pay for not just grain imports 

but also to subsidize domestic prices for the grains and/or foods derived from them (e.g., bread) 

(Sdralevich, Sab, Zouhar, & Albertin, 2014). There have been times, however, when 

international grain shortages have driven spikes in imported grain prices that even government 

subsidies have failed to keep from affecting domestic food costs (Department of Economic and 

Social Affairs, 2011). Two such spikes occurred in 2008 and 2010-2011. Both triggered food 

riots in a number of MENA countries, including Yemen, Sudan and Egypt in 2008, and Libya, 

Egypt, Algeria, Sudan, Yemen, Oman, Iraq, Bahrain and Syria in 2011 (Lagi, Bertrand, & Bar-

Yam, 2011). In fact, the latter grain price spike is commonly cited as a factor that contributed to 

the Arab Spring (Lagi et al., 2011; Rosenberg, 2011), a wave of demonstrations, riots and civil 

wars that swept through a number of MENA countries before eventually petering out in 2012, 

but only after the overthrow of the then Egyptian and Libyan governments, an attempted 
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overthrow of the government in Bahrain, and a government crackdown against protestors in 

Syria that has devolved into the civil war that has continued to tear that country apart in 2016. 

An important aspect to the 2008 and 2011 grain price spikes is their relationship to 

corresponding spikes in international oil and natural gas prices. The price jumps in oil, a 

globally-traded commodity, were largely driven by high demand (both real and speculative) 

during periods of rapid world economic growth (2008) or recovery (2011) (Fan & Xu, 2011). 

And though natural gas is a much more regionally traded commodity, its price underwent similar 

jumps because most international gas contracts are tied to oil prices (Rogers, 2015). The price 

jumps in both fuels contributed to the spikes in grain prices in at least two ways. One is that the 

high oil prices made biofuels a more cost competitive alternative to oil-derived petroleum and 

diesel as a fuel for transportation, triggering an added demand for grains used to make the 

biofuels (e.g., corn and wheat for ethanol, and soy for biodiesel)(Coyle, 2007; Tyner, 2008). The 

other, more significant impact was that the fuel price increases boosted grain prices by raising 

costs to grow (e.g., for fertilizer produced using natural gas) and transport the grains (Tadasse, 

Algieri, Kalkuhl, & von Braun, 2016). Additional, non-energy-related factors were also 

important in driving the grain price spikes, in particular production shortfalls in major grain-

exporting countries due to either drought or excessive rainfall and flooding (Johnstone & Mazo, 

2011) and subsequent constraints on exports imposed by these and other countries (Headey, 

2011). But the turmoil that high grain prices helped foment in MENA is particularly relevant 

because it fed back on fuel prices by raising fears in international markets that the conflicts in 

MENA might reduce exports and thus global supplies of oil and natural gas, helping drive the 

prices for these commodities higher than would have been supported by supply and demand 

alone (Kilian & Lee, 2014). 
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Since 2012 and especially between 2014-2016, international prices for oil, natural gas 

and grains have all fallen. The declines in oil and natural gas prices are partly if not largely the 

result of technological breakthroughs that have made it economic to produce vast U.S. reserves 

of shale oil and shale gas (Aguilera & Radetzki, 2014; Yergin, 2014). The rapid rise in U.S. shale 

oil production has motivated other major oil producing nations, particularly Saudi Arabia, Iraq 

and Iran, to also increase production in an attempt to maintain (Saudi Arabia), recapture (Iraq 

and Iran) or take from one another (Saudi Arabia vs. Iran) shares of the global oil market 

(Baumeister & Kilian, 2016; Chubin & Tripp, 2014). And the increases in shale gas production 

have raised the prospect of the U.S. becoming a major exporter of LNG, which along with low 

oil prices has incentivized a number of natural gas importing nations to try and renegotiate 

delivery contracts that tie the price for their natural gas to oil prices (Medlock, 2012). The 

declines in oil and natural gas prices have in turn contributed to the decline in grain prices. In 

most places, biofuels are once again an expensive alternative transportation fuel relative to 

petroleum and diesel, and agriculture input and transport costs have waned contributing to the 

overall drop in grain prices (WorldBank, 2015). 

These fuel and food price declines have persisted even though the MENA region remains 

troubled by ongoing armed conflicts. Sectarian civil wars continue to rage in Syria, Iraq, Yemen 

and Libya. And these conflicts have become further enflamed by terrorist groups such as the 

Islamic State and Al Qaeda, which have used chaos in the feuding to take control of large swaths 

of territory within the countries (Stern & Berger, 2015). On top of this, Saudi Arabia, Iran, 

Turkey, Pakistan, Russia and the U.S. are supporting different parties in the conflicts, and at 

times even directly participating in them, in a larger battle for geopolitical influence in the region 

(Aras & Falk, 2015; Gelvin, 2015; Katz, 2013; Pettersson & Wallensteen, 2015). As a result, the 
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current security situation in MENA may be as bad and or even worse than it was in 2008 or 

2011. 

Despite this festering turmoil in MENA, the low current prices for oil and natural gas 

suggest that there is not excessive fear in international markets of a possible disruption in fuel 

exports from MENA. This may be because of the re-emergence of the U.S. as a major oil and 

natural gas producer (Blackwill & O'Sullivan, 2014), and it may be even more because of the 

slowdown in the global economy and thus demand for oil and natural gas, particularly by China, 

Eurasia and the U.S. (IMF, 2016c). However, the threat of a disruption to MENA oil and gas 

exports persists because sites of not only ongoing but also potential future conflicts in MENA 

encompass some of the most important marine passageways for the international trade in fuels to 

and from the region. Generally referred to as marine chokepoints (Rodrigue, Comtois, & Slack, 

2013), the narrow seaways of particular concern are the Suez Canal, the Bab el-Mandeb Strait 

and the Strait of Hormuz (Fig. 1). Given their economic importance to the nations that own, 

share and/or manage them as well as to the nations that use them as routes for international trade, 

marine chokepoints remain geopolitical flashpoints (Peele, 1997). Recent examples involving the 

Strait of Hormuz include attacks on oil infrastructure, tankers and even U.S. Navy vessels along 

with mining of shipping lanes in the Persian Gulf during the so-called “Tanker War” part of Iran-

Iraq war (Karsh, 2009), the reduction in oil exports from the Gulf during Iraq’s invasion of 

Kuwait in 1990 and the subsequent first Gulf War (Manuel, 1991), a terrorist attack on a 

Japanese oil tanker in 2010 (Talmadge, 2008), Iran’s seizure of a Marshall Islands-flagged ship 

in 2015 (WSJ, 2015), and Iran’s capture and release of a small U.S. Navy vessel and crew that 

had strayed into Iranian waters in 2016 (WSJ, 2016a, 2016b). 
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Numerous studies have analyzed potential impacts to the economies and thus national 

security of oil-importing nations throughout the world if the flow of crude oil from MENA 

through the Suez Canal (SC), Strait of Hormuz (SoH) or another marine chokepoint was 

obstructed (Emmerson & Stevens, 2012; Klare, 2001; Noer & Gregory, 1996; Peele, 1997). 

Other studies have taken the alternative perspective and examined the impact of such an 

obstruction on MENA and in particular on the oil exporting countries in the Persian Gulf on 

grain imports through the SC and SoH (Alajmi & Somerset, 2015; Bailey & Willoughby, 2013; 

Kugelman, 2012; Woertz, 2013). Several of these latter studies point out that the Gulf countries 

are using their export revenues to facilitate the purchase and storage of grain imports. But while 

this co-dependence on exporting fuel and importing grains through the SC and SoH has been 

identified as a significant combined risk for the Gulf Countries and MENA more generally, each 

country’s specific vulnerability to a chokepoint shutdown and the impact it would have on the 

country’s economy remains loosely constrained. 

Here we estimate these vulnerabilities and potential economic impacts for MENA 

countries based on the fractions of their net fuel exports and net grain imports that passed 

through the two chokepoints in the year 2012. We focus on 2012 because it was the last year 

before international fuel and grain prices began falling to anomalously low levels, which persist 

to this day. Fuel and grain prices will likely rise again. Therefore, we assume that the economic 

balances of trade in fuels and grains that occurred 2012 are more representative of both past and 

future trade balances than those that have evolved between 2013-2016. 

We begin our analysis by reviewing trends in the region’s production vs. consumption 

and exports vs. imports of fuels and grains between 2000-2012. We then focus on the trade in 

these fuels and grains between MENA and the rest of the world during 2012. We digitally 
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integrate country-to-country trade data for that year with major marine shipping routes and 

country ports using Geographic Information System (GIS) software to estimate the fractions of 

each commodity type that were moved through six of the world’s major marine chokepoints on 

their way to or from MENA. From this, we affirm that the SC and SoH were the 2012 

chokepoints that carried the greatest combined trade in fuels and grains involving MENA. 

Finally, we estimate the value-at-risk that this trade flow through the chokepoints represented to 

the 2012 GDPs of countries in MENA. This estimation includes taking into account added 

shipping costs along the shortest alternate marine transport routes that circumvent the SC and 

SoH. We estimate that the combined risks of lost fuel export revenues and increased grain-

import costs would cause GDP losses for a number of MENA countries far in excess of those 

experienced by the U.S. during the Great Depression. Furthermore, we estimate that many of 

these same countries would quickly exhaust their financial reserves (including sovereign wealth 

funds) trying to shore up these losses with existing savings. A number of the countries might also 

suffer significantly reduced supplies of grain imports unless they could be brought into the 

country by some other mode of transport. We conclude by discussing how the fuel and grain 

risks faced by MENA in 2012 compare and contrast to those faced by the region today. Our 

assessment is that many of these risks may now be even greater, particularly from the standpoint 

of a humanitarian crisis and potential mass migration from MENA that would dwarf the 

humanitarian aid and emigration problems that have arisen from the civil war in Syria over the 

past several years. 

 

Data and Methods 
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The grains that we focus on in this study are wheat, rice, corn, barley and soybeans. 

While we refer to all five as grains, we recognize that soybeans are in fact a legume. We also 

recognize that other types of legumes, such as chickpeas, faba (a.k.a. fava) beans, and lentils, 

serve as important food sources in MENA (Kuhnlein & Johns, 2003; Nedumaran et al., 2015). 

But whereas these other legumes are grown in MENA, soybeans are mostly imported to the 

region. And like wheat, corn and barley, soybeans are increasingly being used in MENA in 

animal feed. 

With respect to fuels, our study focuses on crude oil, natural gas and refined petroleum 

products. Refined petroleum products includes a range of both fuel and non-fuel commodities 

refined from crude oil, but these are not disaggregated in any of the datasets that we use. 

Nonetheless, the largest and most valuable fraction of petroleum products are the transportation 

fuels, principally gasoline, diesel and jet fuel. Hence we treat the trade in petroleum products as 

being a critical component of a country’s overall fuel exports and/or imports. 

For our review of the grain balances in MENA countries between 2000-2012, we use the 

U.N. Comtrade database on international trade statistics (http://comtrade.un.org/data/) for grain 

exports and imports, the U.N. FAOSTAT database (http://faostat3.fao.org/download/FB/*/E) for 

grain consumption and production, and the U.S. Department of Agriculture (USDA) Global 

Agricultural Trade System (GATS) (https://apps.fas.usda.gov/gats/default.aspx) for grain stocks. 

Our data for country fuel balances between 2000-2012 comes from the U.S. Energy Information 

Administration (http://www.eia.gov/beta/international/) for country production and consumption, 

and Comtrade (http://comtrade.un.org/data/) for country exports and imports. 

For the detailed data on country-to-country trades in grain and fuel commodities in 2012, 

we rely on the BACI bilateral, product-level trade database published by the Center in 
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International Economics (CEPII, 2016). This database documents the types, amounts and market 

value of >5,000 products traded between more than 200 countries in each year since 1995. The 

BACI database, which is derived from Comtrade, reconciles both the exporter and importer 

declarations of the quantity and value of each product traded between countries, and identifies 

the type of product involved in each trade down to a 6-digit level of disaggregation using the 

Harmonized System (HS) Standard Product Group classification code (CEPII, 2016). Each 

mirrored record identifies the exporting and importing countries that traded a commodity with 

one another, the commodity they traded, its amount, and both the export and import values of the 

trade, with the export value being in terms of Free on Board (FOB, i.e. cost prior to overseas 

transport) and the import value being in terms of Cost of Insurance and Freight (CIF, i.e. 

includes cost and insurance for overseas transport). 

We note that the BACI data is neither 100% complete or nor 100% accurate. Some 

records are missing information about a country-to-country trade, such as its amount or value, 

while in other records there is a mismatch between the reported export vs. import amounts of the 

commodity traded between the countries. Such mismatches lead to differences between the total 

amounts of world exports and imports of a commodity. The largest difference that we found for 

the commodities we analyze was for petroleum products at <10%, i.e. total exports of petroleum 

products differed from total imports in the dataset by this fraction. The average difference 

between exports and imports for all the commodities we analyzed, however, was 1.8%. 

We integrated the BACI dataset with a network map of major international shipping 

routes and a table of the world’s most active seaports for two purposes. The first was to estimate 

the fraction of each MENA country’s grain and fuel trade that was moved through a major 

marine chokepoint in 2012. The second was to estimate the additional transport costs a MENA 
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country would have had to pay for its grain imports in 2012 if these shipments had for some 

reason been forced to avoid either the Suez Canal or Strait of Hormuz. 

The table of most active seaports that we use for these purposes is that produced by the 

Virginia Economic Development Partnership International Trade (VEDP) 

(http://exportvirginia.org/wp-content/uploads/2014/04/Seaports-of-the-World.pdf), and the 

digital shipping network is from the U.S. Department of Energy’s Oak Ridge National 

Laboratory (ORNL, 2009). Visual comparison of the ORNL network with density maps of actual 

shipping tracks in recent years (such as can be viewed at http://www.marinetraffic.com) confirms 

that the former faithfully documents major shipping lanes between countries except in the 

westernmost Pacific between Australia and East Asia, a discrepancy that has no bearing on our 

analysis because the latter focuses on trade to and from MENA countries. 

Our approach for integrating the BACI trade, ORNL shipping and VEDP port data was 

somewhat similar to that carried out by others (Shen, Wang, & Pulat, 2013) except that ours was 

customized to yield the specific trade information that we were seeking. We merged the datasets 

in ESRI ArcGIS (http://www.esri.com/software/arcgis), where we then used the software’s 

Network Analyst Toolbox to identify the shortest and thus least costly trade routes between 

MENA countries and their fuel and grain trading partner countries in 2012. This latter step 

entailed making the following simplifying assumptions: 

1. All fuel and grain trades between MENA countries and the other countries they traded 

with in 2012 were carried out by ship. 

2. The fuel and/or grain shipments between a MENA country and its trading partner 

followed the same shipping route throughout the year; 
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3. This route was the shortest one in the ORNL map that connected ports in the two 

countries; and 

4. Only one major port in each country handled all its trade shipments (i.e., no other ports 

were used to determine the shortest shipping route between trading countries). 

Actual fuel and grain shipments between countries are or course more complicated. Trade 

between countries is not just moved over the ocean by ships but also overland by pipelines, trains 

and trucks (Rodrigue et al., 2013). Maritime shipments do not necessarily follow the same route 

throughout a year; they may involve stops at intermediate countries (Kaluza, Kölzsch, Gastner, 

& Blasius, 2010; Ronen, 1983). And just about every country that we include in this analysis has 

more than one port capable of handling large fuel and/or grain shipments (Merk & Dang, 2012). 

That said, we believe that all of these assumptions are reasonable first-order 

approximations. With respect to the first assumption, maritime transport is the most cost 

effective way to move large quantities of cargo over long distances, which is why some 90% of 

world trade is moved by international shipping (Rodrigue et al., 2013). Moreover, tankers and 

bulk carriers are pretty much the only way to move fuels and grains, respectively, across oceans. 

As for our second and third assumptions, fuels and grains are commodities, so importers 

purchase them primarily on the basis of lowest final price, a major component of which is 

transport cost (Hummels, 2007). And transport costs for shipping are a function of (among other 

things) crew and fuel costs (Yasuba, 1978), both of which increase with shipping time and/or 

distance. This is particularly true when there is significant demand for shipping and/or fuel costs 

are high, both of which were the case at the start of 2012. Thus minimizing shipping time and/or 

distance by following the shortest shipping route helps minimize final price. 
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Our fourth assumption is admittedly a cruder approximation of the shipping trade 

between countries, but proved necessary because the search for shortest shipping routes became 

computationally prohibitive in ArcGIS when we included more than one port per country. Major 

drawbacks to our assumption include no discrimination between port capabilities (i.e., whether a 

country has one dominant port for fuels and another for grain) and no consideration of other port 

options in a country that might be closer to a particular trading partner. However, for maritime 

countries with coastal access to only one major ocean or sea, which is the majority case, our one-

port-per-country assumption has little if any effect on our estimates of a country’s trade flow 

through a given marine chokepoint. 

What the errors in shipping distances do affect is our estimates of the added transport 

costs certain MENA countries would have faced in 2012 had shipping been forced to avoid 

either the SC or the SoH. These estimates were arrived at by conducting additional shortest 

shipping routes searches for two hypothetical scenarios, one being that the SC was blocked in 

2012 and the other being that the SoH was blocked. For example, in the first of these scenarios, 

U.S. grain shipments to Saudi Arabia that we mapped as passing through the SC in 2012 were 

(automatically and optimally) remapped (in ArcGIS) to follow the next shortest shipping route, 

which in this case was around southern Africa. We then multiplied the difference in length 

between this longer alternative route and the route through the SC by the average unit cost for 

bulk carrier shipping in 2009 (http://ntl.bts.gov/lib/4000/4300/4318/ccf_apxF.pdf) adjusted for 

inflation to 2012 prices. This product was our estimate of what Saudi Arabia would have had to 

pay in added transport costs for the U.S. shipments in the event of a SC closure. We repeated this 

process for all affected grain shipments to not only Saudi Arabia but the other MENA countries 

as well, summing the set of added transport costs for each country to arrive at its potential total 
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increase in grain import costs under the scenario. Such potential costs were also computed for the 

scenario of an SoH closure in 2012. 

Even though our analysis most certainly identified “shortest” shipping routes between 

countries that were in fact were both longer and shorter than if all the countries’ major ports and 

their capabilities had been accounted for, we believe the overall impact of these differences was 

likely small. This is based in part on a test our assumption in which a shortest shipping route 

search was conducted using multiple major ports for the U.S. Results of the test yielded only 

minor improvements (<X%) in total shipping distances between the U.S. and its 2012 trading 

partners because the trans-ocean part of the shipping distances involved in these trades proved 

much greater than the differences in distance between linking the trades to the nearest major U.S. 

port. Furthermore, each MENA country had multiple trading partners in 2012, so our estimates 

of the shipping distances between them are likely a random mix of over and under estimates that 

would have largely counteracted one another in the calculation of overall added grain transport 

costs. 

The more significant error in this part of our analysis results from a fifth assumption that 

we made in estimating the added transport costs, which was that trading partnerships in 2012 

would have remained unchanged even if shipping through either the SC or SoH were blocked. In 

reality, such a disruption would probably have triggered not only a worldwide reorganization of 

affected international shipping routes but also international trade. More specifically, MENA 

countries probably would have responded to a blockage of either chokepoint by buying more 

grain from 2012 suppliers for which transport costs went up the least and/or by importing from 

other countries with more cost-competitive grain prices under a blockage. Thus the added grain 

transport costs that we arrive at are simplistic. They do, however, represent a high-end estimate 
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for how much grain costs might have increased for MENA countries under a SC or SoH 

blockage. And the estimates are in the direction that fuel and, by extension, grain prices would 

have moved if such a disruption had reduced MENA fuel exports to the rest of the world. 

In addition to estimating how much a SC or SoH blockage could have affected the cost 

MENA countries paid for their grain imports in 2012, we also estimate how much such a 

blockage would have cost the fuel-exporting countries in MENA in lost export revenues. The 

combination of these costs are expressed in terms of each MENA country’s GDP as well as 

compared to the country’s financial resources in 2012 for covering these costs as represented by 

their foreign reserves and any sovereign wealth funds. The 2012 GDP, foreign reserve, debt and 

population data that we use comes from the World Bank (http://data.worldbank.org), while the 

2012 country sovereign wealth data comes from the Sovereign Wealth Fund Institute 

(http://www.swfinstitute.org/wp-content/uploads/2012/04/SWF-asset-allocation-

2012sample_1.pdf). 

 

Results 

MENA Grain Imports and Fuel Exports from 2000 – 2012 

We begin our analysis by benchmarking the dependence of MENA countries on net grain 

imports and net fuel exports leading up to and including 2012. Population growth in MENA 

between 2000-2012 was among the fastest in the world. Over this period, world population grew 

15%, while the rate within MENA was almost double at 28% (Fig. 2A). The MENA countries 

with the most significant growth by 2012 were Egypt, the 15th most populous country in the 

world that year, Iran, the 17th most populous country, and Sudan, Iraq, Saudi Arabia, Algeria and 

Yemen, all of which also placed among in the year’s top 50 most populous countries (Fig. 2B). 
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So in addition to having rapidly increasing populations, a number of MENA countries already 

were supporting some of the largest national populations in the world. 

Coupled with MENA’s large and fast growing population was an increase in the region’s 

consumption of wheat, rice, corn, barley and soybeans. Collectively, these grains have been an 

important source of nutrition in MENA, with wheat alone constituting 35% or more of people’s 

caloric intake (Wright & Cafiero, 2011). Between 2000-2012, however, MENA production of 

the grains consistently failed to meet demand, reaching only 40% of consumption by 2012 (Fig. 

3). Furthermore, the gap between the trends for regional grain consumption and production was 

starting to widen (Fig. 3). 

The MENA region made up for its increasing production shortfall over 2000-2012 by 

increasing net imports (i.e., imports minus any exports from the region) of all five grains. By 

2012, MENA was purchasing 46% of the world trade in barley, 25% of the world trade in wheat, 

and 16-17% of the world trade in rice and corn (Fig. 4). In terms of quantity, the greatest amount 

of grain purchased by MENA was wheat (Fig. 5A). Net imports of the other grains differed by 

country (Fig. 5B). For example, Saudi Arabia was the region’s dominant importer of barley (Fig. 

X), which the kingdom uses as its primary animal feed for sheep, camels and goats. Iran, Egypt 

and Algeria, on the other hand, were the region’s largest importers of corn (Fig. 5B), both for 

human and animal consumption, with the latter going particularly to poultry. 

In contrast to grains, MENA production of crude oil, refined petroleum products and 

natural gas grew between 2000-2012, with production levels of these commodities far exceeding 

the region’s own consumption of the fuels (Fig. 6). While this consumption rose from one 

quarter of production in 2000 to one third of production in 2012, the excess capacity for net 

exports remained above X%. In 2012, these net exports represented 43% of the world trade in 
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crude oil, 28% of the trade in natural gas, and 4% of petroleum products (Fig. 7). Volumetrically, 

oil net exports were by far the largest, with LNG being a distant second (Fig. 8A).  

It is important to note that only 10 of the 22 countries in MENA were in fact net 

exporters of fuels by 2012 (Fig. 8B). The remainder were net importers, with Morocco, for 

example, being a net importer of all three fuel types analyzed (Fig. 8B). Thus while about half 

the countries in MENA in 2012 earned hydrocarbon export revenues that could be used to 

purchase needed grain imports, the remaining countries incurred the cost of importing both types 

of commodities. 

The impact of grain imports and fuel exports on the GDPs of MENA countries in 2012 is 

shown Figure 9. Figure 9A plots each country’s net fuels exports as a percentage of domestic 

production vs. the country’s net revenues from fuel exports as a percentage of GDP. For the 

region’s fuel exporters, there was almost a one-to-one correspondence between the fraction of 

domestic fuel production exported by such a country and the fraction of its GPD derived from 

the revenues of these exports (Fig. 9A). This strong correlation, however, did not extend to 

MENA countries that were net importers of fuel that year. Instead, these either imported a 

significant fraction of their fuel consumption at a smaller fractional cost to their GDP (e.g., 

Morocco and Jordan), or imported a minor fraction of their fuel consumption at a greater cost to 

their GDP (e.g., Sudan, Lebanon and Malta) (Fig. 9A). Regardless, all the net-fuel importing 

countries in 2012 were running multi-year negative trade balances. By contrast, all net-fuel 

exporters were running multi-year trade surpluses. Thus as a region, MENA was economically 

dependent on its fuel exports. 

The economic impact of the region’s dependence on grain imports, on the other hand, 

was less significant. Figure 9B plots each MENA country’s net grain imports as a percentage of 
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domestic consumption vs. its net costs for the imports as a percentage of GDP. Unlike the case 

for fuels, all MENA countries were net importers of grains in 2012 with these net imports 

ranging from 25% to >90% of domestic consumption. Furthermore, there was no correlation 

between the grain import dependency of a MENA country and what it paid for its imports as a 

fraction of GDP. For example, Yemen and Oman both imported ~80% of their domestic grains 

consumption, but the imports cost Yemen’s GDP roughly eight times more than Oman’s GDP 

(Fig. 9B). And even though there is significant scatter among the costs to GDP for grain imports 

among the MENA nations, all were <4% of any nation’s GDP (Fig. 9B). In other words, grain 

imports to MENA in 2012 were relatively affordable by every country in the region. 

 

Significance of the Suez Canal and Strait of Hormuz in MENA 2012 Trade in Grains and Fuels 

Having quantified MENA’s dependence on fuel exports and grain imports in 2012, we 

next estimate what fraction of this trade was moved through the SC, SoH and four other major 

marine chokepoints: the Bab el Mandeb Strait, the Turkish Straits, the Strait of Malacca, and the 

Panama Canal (Fig. 10)(Klare, 2001). The Danish Straits form a seventh major chokepoint, but 

since these Straits did not re-emerge as a post-Cold War geopolitical flashpoint until after 2012, 

we do not include it in this study (Coffey & Kochis, 2015). 

Figure 10 shows the percentages of all trade in grains and fuels going to or emanating 

from MENA countries that we estimate crossed the six chokepoints in 2012. While each carried 

some amount of the trade, a few of the chokepoints were relied upon much more than others. The 

most important chokepoint was the SoH, which we estimate handled 85% of the net fuel exports 

from MENA and 36% of region’s the net grain imports (Fig. 10). The Strait of Malacca might be 

considered next in importance given that it conducted 51% of the net fuel exports from MENA, 
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but this chokepoint handled only 2% of MENA’s net grain imports (Fig. 10). From the 

standpoint of trade in both types of commodities, the SC places second in importance, having 

conducted 15% of the 2012 net fuel exports from MENA and 28% of that year’s net grain 

imports to the region (Fig. 10). Not surprisingly, almost identical percentages of trade passed 

through the Bab el Mandeb Strait (Fig. 10). But given the strategic location of the SC in 

connecting the Red Sea and thus Indian Ocean to the Mediterranean and thus Atlantic, we focus 

on the latter along with the SoH as being the two most significant chokepoints to MENA trade in 

grains and fuels. 

This significance of course applies not only to MENA countries but also to their trading-

partner countries. Figure 11A, for example, is a map of countries that exported or imported fuels 

from MENA via the SC, SoH or both. The map also indicates how much of each country’s total 

exports or imports transited one or both chokepoints. As can be seen, MENA fuel exporters 

bordering the Persian Gulf (i.e., the UAE, Qatar, Bahrain, Saudi Arabia, Kuwait, Iraq and Iran) 

were particularly dependent on the SoH in 2012 (Fig. 11A). We estimate that each of these 

countries shipped between two thirds to all of their fuel exports to the rest of the world through 

the Strait. 

This shipping through the SoH was also heavily relied upon by the largest importing 

countries of MENA fuels in 2012. Of these, the countries most dependent on MENA fuel exports 

tended to be those ringing the Indo-Pacific. India, China, the Philippines and Japan, for example, 

drew between roughly 1/3 to >3/4 of their fuel imports from MENA that year (Fig. 11A). 

Countries to the west of MENA relied on the region’s SoH-transiting fuel exports as well, with 

the majority of these exports also passing through the SC before reaching the importers (Fig. 

11A). Thus while countries in the Mediterranean, northern Europe, Scandinavia and particularly 
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North and South America were relatively less dependent on MENA fuel exports in 2012, these 

importers also tended to be exposed to trade risks associated with two chokepoints rather than 

one. Note that this same double risk also applied to the fuel-export revenues of a number of the 

MENA countries in the Persian Gulf. 

Figure 11B is an equivalent map of the countries that imported or exported grains to 

MENA via the SC, SoH or both. Like Figure 10A, the map also indicates how much of each 

country’s total grain imports or exports in 2012 transited one or both chokepoints. Note that a 

number of the countries that received a large fraction of their fuel imports from MENA via the 

SoH and/or SC were in turn major grain exporters to the region issuing shipments the other way 

through the two chokepoints (compare Figs. 11A & B). These dual fuel importers/grain exporters 

included India, Thailand, Australia, the U.S., Argentina, France and other countries throughout 

Europe. But whereas these countries constitute a critical market for MENA countries whose 

economies rely heavily on revenues from fuel exports, there is much less of a reciprocal 

economic dependence on the MENA market by the grain exporters. On average, these countries 

earned <X% of their 2012 GDPs from their grain exports to MENA. 

For the MENA countries, the SC and SoH were nearly of equal importance as routes for 

importing grains in 2012 (Fig. 11B). This is because while the SC ended up carrying an 

estimated 28% of the net grain imports to MENA versus the 36% that passed through the SoH, 

imports from the Americas and Europe that followed the shortest shipping route to the Persian 

Gulf countries passed through both chokepoints. These latter countries in MENA were 

particularly reliant on the grain trade through one or both chokepoints, depending on them for as 

much as 100% of their net grain imports in 2012 (Fig. 11B). Thus, for a number of the Persian 

Gulf countries, the double risk that both chokepoints posed to their fuel-export revenues also 
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applied to their grain-import supply. In summary then, most MENA countries were (and still are) 

highly dependent on the SC and SoH for accessing global markets to sell their fuel exports and 

purchase needed grain imports in 2012. 

 

Financial Risks Posed by the Suez Canal and Strait of Hormuz to MENA 2012 Grain and Fuel 

Trade 

We conclude our analysis by comparing the combined risks that a SC or SoH shutdown 

posed for the fuel export revenues and grain import costs of MENA countries in 2012 to the 

financial resources available to these countries that year. The maximum risks to each potentially 

affected country are plotted in Figure 12. The risk to fuel-export revenues (y-axis Fig. 12) is 

expressed as a percent decline in GDP assuming that none of the fuel exports shipped through 

either chokepoint in 2012 made it onto the international market. This is a both a simplistic and 

upper-end estimate as, depending on the location of the MENA country, at least some of its fuel 

exports could have been moved out along other routes than through the chokepoint. The risks to 

grain import costs (x-axis Fig. 12) include our high-end estimate for the total added transport 

costs a MENA country would have had to pay to bring their grain imports in along the next 

shortest shipping routes that avoid either chokepoint. Furthermore, these higher grain costs are 

scaled by the country’s 2012 GPD after it has first been reduced by any potential chokepoint-

induced loss in fuel-export revenues. In other words, our risk estimates for increased grain 

import costs not only factor in additional transport costs that might be incurred because of a 

chokepoint shutdown but also the simultaneous potential loss of fuel-export revenue previously 

available for covering these costs. 
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The risk plot for the SC (Fig. 12A) differs from that for the SoH  (Fig. 12B) in several 

important ways. First, a SC shutdown would have put MENA countries both inside and outside 

of the Persian Gulf at economic risk, while an SoH shutdown would have only affected the 

economies of Persian Gulf countries, at least when it comes to grain and fuel trade. Second, the 

greater risk associated with an SC shutdown tended to be increased grain costs, with this being 

the case for all affected countries outside the Persian Gulf (Fig. 12A). For the countries inside the 

Persian Gulf, the greater risk tended to be the loss of fuel export revenue, not only if the SC had 

been blocked, but also if the SoH had been blocked (Fig. 12B). Finally, the economic impact to 

countries affected by a potential SoH shutdown would have been much more significant than the 

economic impact to countries affected by a potential SC shutdown (Fig. 12). For example, 

countries that would have been affected by an SC shutdown faced an average decline in GPD of 

X% and a corresponding average increase in grain import costs of Y%. For the countries that 

would have been affected by an SoH shutdown, on the other hand, these same averages would 

have been X% and Y%, respectively. 

In reviewing the risk plots, it is important to keep several things in mind. One is that a 

country’s risks in 2012 were not only a function of its potential lost export revenue and/or added 

import costs, but also its GDP that year. The latter is another factor as to why MENA countries 

located outside the Persian Gulf tended to be at greater risk from increased grain-import costs. 

The GDPs of these countries were among the lowest in region in 2012, making their economies 

more sensitive to increases in grain import costs than the Persian Gulf countries, even after the 

GDPs of the latter had been adjusted downward for potential losses in fuel export revenues. 

Another issue is that the fuel-export and grain-import risks faced by at least some MENA 

countries in 2012 were in the process of undergoing significant change. For example, Iran’s 
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grain-import risks were beginning to grow because an international economic embargo leveled 

against the country over its nuclear program was reducing demand for Iranian fuel exports 

(Haidar, 2015; Moran & Hobbs, 2012). And in Iraq, fuel exports were still being ramped up 

following damages to oil industry operations during the second Iraq war and ensuing sectarian 

strife in the country (IEA, 2012). Finally, the risks that we estimate are maximum risks, and 

these maximums are rather extreme. To put them in perspective, records from the U.S. 

Department of Commerce Bureau of Economic Analysis indicate that U.S. GDP contracted 5% 

during the Great Recession of 2009 and as much as 26% over the course of the Great Depression 

(http://www.bea.gov/national/xls/gdplev.xls). We estimate that the economic retractions for 

many MENA countries would have been even greater in 2012 had the SC or SoH been closed to 

trade that year. Furthermore, our estimates are based solely on the grain and fuel trade of these 

countries and do not factor in the economic impacts that would be caused by corresponding trade 

reductions in other goods. 

The principal forms of insurance for the MENA countries against such chokepoint risks 

are existing grain stocks within a country, its government’s financial reserves including 

sovereign wealth funds, and the ability of the government to borrow money. These resources for 

every MENA country that traded through either chokepoint are plotted in Figure 13. Note that 

we express a country’s financial strength for dealing with the risk of a chokepoint shutdown (y-

axis Fig. 13) as the percentage of the country’s financial reserves in 2012 that would have been 

consumed covering the sum of lost fuel-export revenues and added grain-import costs that year. 

We also use the percentage of GDP that the country owed in debt in 2012 as a proxy for how 

much additional debt the country might have been able to raise had its chokepoint risks to fuel 

exports and grain imports been realized (x-axis Fig. 13). 
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Overall, MENA countries exhibited the same general non-linear trend in financial 

resilience/vulnerability to the possible closure to trade in grains and fuels of the SC (Fig. 13A) or 

SoH (Fig. 13B). At one end of this trend were countries already hobbled with relatively large 

levels of existing international debt in 2012 but which faced potential chokepoint shutdown costs 

of ≤10% of their government’s existing financial reserves (Fig. 13). In other words, these end-

member countries would have been able to cover their chokepoint shutdown costs without 

having to borrow more money. Towards the other end of the trend were MENA countries with 

little if any existing debt but for whom the grain and fuel costs of the chokepoint shutdown 

would have approached or even exceeded their government’s financial reserves, in some cases 

many times over (Fig. 13). The governments of these countries most assuredly would have had 

borrowed money to stay solvent if the chokepoint shutdown lasted long enough. 

Where MENA countries placed along this trend for the SC or SoH appears to have 

depended more on the risk(s) that the chokepoint posed to that country’s fuel-export revenues 

and/or grain-import costs in 2012 than on the amount of government financial reserves that year. 

For example, many of the countries with the greatest financial vulnerability to a shutdown of the 

SC in 2012 were among the countries that would have faced the highest fuel-export revenue 

losses and/or increased grain costs from such a shutdown. The same applies to the countries with 

greatest financial vulnerability to a shutdown of the SoH. Note that the high financial 

vulnerabilities of these countries stem from our high-end estimates for the costs risks to these 

countries had grain and fuel trade through either chokepoint been closed. However, even if these 

high-end risk estimates are up to an order of magnitude too large, they still suggest that a 

blockage of the SC or the SoH could lead to costs for many MENA countries that significantly 
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deplete their savings and force the countries to rely on considerable debt to pay for national 

needs. 

 

Discussion 

In estimating the risks to each MENA country’s fuel and grain trade posed by marine 

chokepoints in general and the SC and SoH in particular, we have relied on a diverse set of 

publically available data and integrated them using a number of key simplifying assumptions. 

Shortcomings to these assumptions have been addressed in detail in the Methods section, but our 

assumption that only one major port in each country handled all its trade shipments poses two 

additional issues for the risks that we estimate the SC and SoH posed to the fuel and grain trade 

for several of the Gulf countries in 2012. The first of these issues is that while most maritime 

countries occur to one side or the other of a marine chokepoint, the UAE and Iran are distinctive 

in that their coastlines form and thus lie on either side of the SoH. This means that if the SoH 

were ever blocked, both countries could still access the Indian Ocean and thus international trade 

through their ports located outside the Persian Gulf. In this analysis, we have assumed that 

shipments involving the UAE used the country’s large, busy port in Khor Al Fakkan on the 

Indian Ocean side of the SoH, while shipments involving Iran had to pass through the SoH into 

the Gulf to reach that country’s sizeable port in Bandar Abbas. Given that grain and fuel 

shipments in 2012 were almost assuredly distributed among multiple ports in the two countries, 

we have likely underestimated the risk faced by the UAE in 2012 and, to a lesser extent, 

overestimated the risk faced by Iran. We assume the latter error to be less because Iran has only 

one major port seaward of the Strait, Chabahar, which remains under development (Vicziany, 
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Winand, Vicziany, & Datar, 2015). The country’s most important ports economically continue to 

be in the Persian Gulf behind the SoH (Agency, 2015). 

The second issue with our one-port-per-country assumption is that both Saudi Arabia and 

Iran have coastlines along two seas/oceans, giving them an option for continuing maritime trade 

even if the SoH were blocked. Iran’s alternative coastal outlet is to the north into the Caspian Sea 

(Fig. 1). Consequently, for our scenario of the SoH being closed in 2012, we assumed that Iran 

was still able to trade with any of its Caspian partners that year. A similar approximation was not 

possible for Saudi Arabia. It has ports on both its eastern coastline along the Persian Gulf and on 

its western coastline along the Red Sea (Fig. 1). Furthermore, one of these latter ports, Yanbu, is 

connected to the country’s oil fields to the east via the East-West pipeline. In fact, Saudi Arabia 

has been expanding the capacities of both its western ports (Group, 2015) and its East-West 

pipeline (Bloomberg, 2016) as a precautionary measure against the possibility of Iran closing the 

Strait of Hormuz. These increases have largely been implemented since 2012, when its Persian 

Gulf ports still handled the majority of the country’s fuel shipments and a significant fraction of 

its grain shipments, particularly Ras Turna in Dammam (Agency, 2015). Thus while our 

estimates of the trade risks Saudi Arabia faced in 2012 are undoubtedly too high, we believe that 

they are at least first-order accurate for fuels and possibly for grains as well. 

The principal findings of our analysis can be summarized as follows: 

1. The marine chokepoints that posed the greatest potential threat to both the economies and 

food-security of MENA countries in 2012 were the SoH (1st) and SC (2nd), with these threats 

being cumulative for the countries that exported fuels and/or imported grains through both 

chokepoints that year. 
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2. For the region as a whole, the economic threats were codependent in that a shutdown of 

either chokepoint would have reduced fuel export revenues to MENA while increasing grain 

import costs such that many MENA countries would have had less income that year with 

which to pay even more for their grain imports. 

3. The vulnerability of MENA countries to these threats differed for each chokepoint, with the 

direct impact to countries that were economically vulnerable to a shutdown of either 

chokepoint ranging from as little as 0% to as much as X% of their 2012 GDPs. 

4. The MENA countries most vulnerable to a shutdown of the SC were located outside the 

Persian Gulf and would have been primarily affected economically by an increase in grain 

prices. 

5. The MENA countries most vulnerable to a shutdown of the SoH were located inside the 

Persian Gulf and would have been primarily affected economically by losses in fuel export 

revenues. 

6. The potential financial losses to MENA countries vulnerable to a potential shutdown of the 

SoH were significantly higher than those for MENA countries vulnerable to a shutdown of 

the SC. 

7. And while the Gulf countries had larger foreign reserves (often along with large sovereign 

wealth funds) than the non-Gulf countries in MENA, only a subset of any of the countries 

had amassed enough savings in 2012 to compensate for the losses they might have incurred if 

either chokepoint had been shut down for the year. 

Much has certainly changed in MENA since 2012, including the economic vulnerability 

of countries in the region to a SC or SoH shutdown. Some of these countries, particularly those 

in the Persian Gulf, have taken proactive steps to reduce their nation’s vulnerability to a trade 
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disruption in food and/or fuel. These steps in fact are a continuation of evolving efforts to 

improve food security in the region ever since World War II when interruptions in food imports, 

government shortfalls in funding to pay for them, and poor infrastructure for food distribution 

first made clear to the Gulf Countries the liabilities of their dependence on food imports (Woertz, 

2013). Attempts by these nations to improve their food security have been further spurred by the 

politicization of grain exports to the Gulf countries during the oil crises of the 1970s followed by 

the recent drought-induced restrictions on exports imposed by major grain suppliers in 2008 

(Bailey & Willoughby, 2013; Woertz, 2013). 

Two of the most significant actions taken within Gulf Countries prior to 2012 were the 

Saudi Arabian Accelerated Wheat Production Program begun in 1971 (Woertz, 2013), and the 

so-called “land grab” starting around 2000 when the Gulf countries became major buyers of 

agricultural lands elsewhere in the world as a means of securing food supplies (Cotula, 2009). 

Each initiative appeared promising initially. At its peak, wheat production in Saudi Arabia 

exceeded domestic demand, and the surplus was exported to other Gulf Countries (and, in one 

year, even to Russia) (Oleson, 1994). And while the Gulf Countries, including Saudi Arabia, 

bought up agricultural land around the world, many of their purchases were made in other 

MENA countries, in part to help promote broader economic development and self-sufficiency in 

the region (Cotula, 2009). Both initiatives, however, ran into trouble. The wheat production in 

Saudi Arabia greatly reduced the country’s limited aquifers of potable water, which had become 

much more valuable for direct use by people in the nation’s growing city centers (Postel, 1997). 

And the overseas acquisitions of agricultural lands ran into opposition from a variety of local 

stakeholders, including the foreign governments, which were happy to sell grains to the Gulf 

Countries but on their terms (Woertz, 2011). The 2008 export ban by several major MENA 



	 -	29	-	

wheat suppliers also made clear to Gulf Countries that their agricultural investments could 

expropriated from them, an act these countries were familiar with having done the same thing in 

taking control of their oil and gas resources from international oil companies in the 1950s and 

1960s (Woertz, 2013). 

Since 2012, Saudi Arabia has continued to phase out its Accelerated Wheat Program and 

by 2016 plans to import 100% of its wheat supplies (Woertz, 2013). Furthermore, Saudi Arabia 

and other Gulf countries have scaled back their overseas land purchases and instead have begun 

expanding their infrastructure capacity for grain storage with the goal of building up a sufficient 

emergency supply in the event grain imports are ever cutoff (analogous in function to the U.S. 

Strategic Petroleum Reserve) (Woertz, 2013). At the same time, net fuel exporters in MENA are 

trying to keep fuel exports and thus export revenues needed to purchase grain and other imports 

at a maximum even as domestic demand for energy, particularly electricity, continues to rise. To 

do this, Gulf Countries are increasingly turning to nuclear power and renewable energy in place 

of the traditional oil- and/or natural gas-fired power plants that have provided electricity until 

now(Woertz, 2013). And then there is the ambitious endeavor being embarked upon by Saudi 

Arabia to expand its revenue base beyond oil exports by diversifying its economy into the 

production of other high-value goods and even services (Policy, 2016).  

Some of these actions might indeed improve the food security of not only the Gulf 

Countries, but also the other nations in MENA. At present, however, the new food security 

measures are either nascent or still in the planning phase. Meanwhile, other changes since 2012 

have decreased food security and increased economic vulnerability for many MENA countries. 

For example, the civil war in Syria, which used to be the region’s major net exporter of wheat, 

has reduced the country’s wheat production in 2015 to <20% of domestic demand while driving 
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up wheat prices in the country by >50% (https://www.wfp.org/content/syria-market-price-watch-

2016). Then there is the drop in fuels prices caused by the international oversupply of oil and to a 

lesser extent natural gas. The export-dependent federal budgets of many MENA countries 

require oil to be well in excess of its current price (IMF, 2015), which at this writing is < $50/bbl 

(https://www.eia.gov/dnav/pet/pet_pri_spt_s1_d.htm). As a result, the budget surpluses that 

governments of net fuel exporters in MENA enjoyed in 2012 have turned into growing budget 

deficits (IMF, 2016a, 2016b). Contributing to these deficits are the governments’ continuing 

domestic subsidies for grain goods and fuels. In 2012, the food subsidies in MENA averaged 1-

2% of GDP while the fuel subsidies and averaged 7% of GDP. The decline in fuel exports has 

reduced revenues for supporting these subsidies, although the shortfall has been mitigated by 

government reforms in a number of MENA nations to reduce subsidies, and by the low price of 

fuels and grains, which has reduced the governments’ cost for the subsidies (IMF, 2016b). To 

help cover their budget deficits, MENA countries have drawn down their foreign reserves and 

even their sovereign wealth funds (IMF, 2015, 2016b). A number of these countries have also 

started to take on significant foreign debt (IMF, 2016b). Thus while the ongoing conflicts in not 

only Syria, but also Iraq and Yemen remain a threat to setting off a broader-scale conflict that 

could affect trade through the SC and SoH, the financial wherewithal of many MENA countries 

to weather such an event appears worse today than it did in 2012. 

This weakened resilience of MENA to a chokepoint shutdown takes on a new level of 

significance when viewed in light of the impact the war in Syria has had on own its people. As 

previously discussed, existing assessments of the SC or SoH have largely focused on the threat a 

shutdown of either chokepoint would pose to the economy and national security of countries that 

import fuels from MENA. And then there are the more recent studies of the dependence of 



	 -	31	-	

MENA on grain imports, which have included the chokepoints along with the region’s rapidly 

rising population, shrinking fresh water supplies and future impacts of climate change as 

growing risks to the imports. Importantly, a shutdown of the SC or SoH differs from these other 

demographic and environmental risks in that its impact would be immediate and far reaching. A 

shutdown could trigger grain scarcities and significant spikes in grain import prices. To cover 

these and other costs formerly paid from fuel export revenues that are no longer forthcoming, 

countries in the region might have to abruptly suspend food subsidies. And if the governments in 

these and the other MENA countries were not able to provide sufficient emergency grain 

supplies and/or distribute them effectively, the resulting social unrest might destabilize the 

governments and trigger new conflicts. 

The ongoing conflict in Syria, which has been made worse by the large losses of the 

country’s grain supplies, has led to the biggest humanitarian crisis in the world today. As of 

August 2016, roughly 20% of the population in Syria since 2010 has been displaced inside and 

outside of the country (Kostial, 2016). Of the latter, almost 3M refugees are currently in Turkey 

and another 1M are in the EU (http://data.unhcr.org/syrianrefugees/regional.php), overwhelming 

the immigration capacities of these States (Yazgan, Utku, & Sirkeci, 2015). This is the result of 

hardship and conflict in just one MENA country and it would likely be dwarfed by the 

humanitarian crisis a shutdown of the SC or SoH could cause. Thus it is not only in the interest 

of MENA but the world to keep the SC and SoH open to shipping. 
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Figure Captions 

1. Countries that form the Middle East and North Africa (MENA) region. 

2. (A) Population growth in the World vs. the MENA region between 2000-2012. Note that 

MENA growth is almost twice world growth. (B) Population growth in individual MENA 

countries between 2000-2012. A number of the fastest growing countries in the region are 

also among the most populated. 

3. Total MENA 2000-2012 production vs. consumption of the four grains and one legume 

focused on in this study: wheat, rice, maize/corn, barley and soybeans. Note that total 

production in MENA has consistently been <50% over the period and that the gap 

between the two was widening with time. 

4. Percentage of total world trade in the grains imported by MENA. Percentages are with 

respect to net imports to the region and so are less any exports of the grains from the 

region. 

5. (A) Total net imports of each grain by MENA between 2000-2012. Net imports for all 

grains increased over the period, with wheat being the most imported grain followed by 

corn and barley. (B) Net grain imports by individual MENA countries between 2000-

2012. In general, the most populous countries had the highest net imports. However, the 

majority grain imported varied by country. For Egypt, Algeria, Morocco and Iraq, among 

others, it was wheat, while for Saudi Arabia it was barley and for Iran it was almost as 

much corn as wheat. 

6. Total MENA 2000-2012 production vs. consumption of crude oil, LNG and refined 

petroleum products. Note that while total consumption of these fuels rose from ~20% to 
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~33% of total production, but 2012, the region still produced far more of the fuels than it 

consumed and production was continuing to grow. 

7. Percentage of total world trade in the three fuels exported by MENA. Percentages are 

with respect to net exports from the region and so are less any fuel imports to the region. 

8. (A) Total net exports of each fuel by MENA between 2000-2012. In general, net exports 

of all fuels increased over the period, with crude oil being the most exported fuel 

followed by LNG and, to a far lesser extent, refined petroleum products. (B) Net fuel 

exports by individual MENA countries between 2000-2012. Net exports from the region 

were dominated by those from Saudi Arabia. Qatar was the region’s largest net exporter 

of LNG. 

9. (A) MENA country net fuel exports as a percentage of total fuel production (x-axis) vs. 

revenues from / expenditures as a percentage of GDP for net fuel exports (y-axis). For net 

fuel exporters, there is a strong, almost 1:1 correlation between the two percentages. (B) 

MENA country net grain imports as a percentage of total grain consumption vs. cost of 

net grain imports as a percentage of GDP. Grain imports are most costly for non-Gulf 

countries, but at <4% GDP, grain imports were generally affordable by all countries. 

10. Percentage of net fuel exports from and net grain imports to MENA that pass through six 

of the World’s major chokepoints: the Suez Canal (SC), the Strait of Hormuz (SoH), the 

Bab al Mandeb Strait, the Strait of Malacca, the Turkish Straits and the Panama Canal. 

The greatest percentage of the region’s trade in both commodities passes through the 

SoH, while the second largest percentage of trade in both passes through the SC. Blue 

lines covering the ocean are the ORNL shipping network used to find the shortest route 

between MENA countries and the countries they traded with in 2012. 
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11. (A) Net fuel exporters in MENA (green) and net importers of MENA fuels (red). (B) Net 

grain importers in MENA (red) and net exporters of grains to MENA (green). In bother 

figures, red/green intensity corresponds with percentage of each country’s exports and/or 

imports that pass through the SC, SoH or both. Note that many of the country’s that are 

most reliant on MENA fuel exports also are the biggest exporters of grain to the region. 

12. Loss of fuel export revenues and increase in grain import costs for each MENA country 

as a percentage of its 2012 GDP if (A) the SC had been closed to trade that year, or (B) 

the SoH had been closed to trade. Fuel export revenue losses assume no exports could be 

routed around the chokepoint. Grain import costs assume imports could be rerouted 

around the chokepoint where possible and, if so, take into account the added cost of 

shipping the grains along a longer distance. For non-Gulf countries, the greater economic 

impact is increased grain costs, while of Gulf countries, its lost fuel export revenues. 

13. Combined costs of lost fuel export revenues and increased grain import costs as a 

percentage of each MENA country’s foreign reserves vs. the country’s foreign debt as a 

percentage of GDP for (A) a year-long shutdown of the SC and (B) a shutdown of the 

SoH. Costs to countries that would suffer the greatest financial setback if either 

chokepoint had been shutdown approach and even exceed the savings they could have 

drawn upon that year to cover the costs. 
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