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Abstract

Two crises among the worst experienced since #m ot the modern era have marked the
global scene during recent years. The first ciss characterized by a sudden and dramatic
rise in food prices and developed into the secarelwhich was mainly of a financial nature.
Food price rises typically erode the purchasinggroef those at the lower end of the income
scale in particular, working therefore as a drigéreconomic and social inequalities. This
paper assesses the implications of the surge erniational food price in terms of food
availability and access to food in low- and midoileeme countries. The estimation of long-
term elasticities has revealed a varied perspeatha&racterized in some cases by a worsening
food deficit even in conditions of improved foodadability.
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1. Introduction

The steep rise in food prices experienced durimgrédtent few years has led to economic
difficulties for the poor and contributed to incseay the poverty gap in many countries,
working as a driver of economic and social ineduyaflvanic et al, 2011). At least 33
countries saw violent food riots, demonstrationssacial unrest as a result of rising food
prices. These dramatic events raised a great deiakavest in soaring food prices on the
global market and their impact on the welfare dizens in developing countries. A rise in
food prices may impact on poverty differently acting to the predominance of net food
sellers or consumers among the poor (Fé&tCal, 2011). A recent analysis has even found
evidence that in the long run higher food pricey meauce poverty and inequality (Headey,
2014). Therefore, although the causes of food tioftaand its impact on poverty have been
extensively researched (lvanic and Martin, 2008 .JBevry and Sadoulet, 2010; Ivaeical,
2011), the discussion is still open. In particuthere is a dearth of research on its effect on
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food security and particularly on calorie intakei@@manet al, 2010; Tiwari and Zaman,
2010). The aim of this article is to contributefitbng this gap by considering the nutritional
implications of the food price crisis.

In their review of the literature von Braun and &ssk (2012) claim that a rising medium-
term price trend has triggered dramatic short-tgmice spikes and increased volatility.
Regional studies have probed the extent to whitérnational price volatility is transmitted
to regions and countries. For example, Minot (20d)mates that the average volatility of
African grain prices is almost double internatiomallatility. Lanchovichinaet al (2012) have
looked at the transmission of higher food pricesaantries in the Middle East and North
Africa and estimate that on average a one peroen¢ase in world prices increases domestic
food prices by some 0.2 — 0.4 percent, with a gegmount of cross-country variation.

Consumption smoothing is a typical reaction to @rtses; however the ability of the
poorest groups to trim the negative effect of Higbd prices on food consumption is limited,
as they are already spending a large share ofittme on food (Tiwari and Zaman, 2010;
Helbling and Roache, 2011; Skoufietsal, 2011). As a consequence, the crisis generated by
the rise in food prices may also lead to long-termeyersible nutritional damage, especially
among children. Robles and Torero (2010) estimatgmbrtant reductions in calorie intakes
at both the national level and within vulnerableu$®holds across several Latin American
countries. In all countries, poorer households wee already consuming at levels below the
calorie adequacy threshold showed greater redisciiorcalorie intakes. This reduction in
calorie consumption is likely to be combined withere bigger reductions in diet quality,
inducing long-term health effects that are espBcidetrimental to already vulnerable
populations. Greeet al (2013) investigate the impact of higher food gsién a systematic
review of the literature, estimating that a onecpat increase in cereal prices results in a 0.61
percent reduction in cereal consumption in low-meocountries versus a 0.43 percent
reduction in high-income countries. Anriquetzal (2013) analyzed the short-term effect of
staple food price increase on household underrituest in eight countries and found out
that food price spikes not only reduce food condionpbut also reduce diet diversity. Tiwari
and Zaman (2010) looked at the effect of price NMdlaon undernourishment rates in all
developing regions. Assuming a partial (80 percente transmission from international to
national markets, they suggest that the dramasie mn food prices in 2008 may have
increased the total global undernourished populdiipsome 63 million.

Very often global food price increases are not @a&sm to local markets on a one-to-one
basis. Factors such as import dependency, theahildil of domestic substitutes, and trade
restrictions, tariff and price subsidies deterntime rate of price transmission from global to
local markets (De Janvry and Sadoulet, 2010). Iditeh to various forms of social
protection targeting the most vulnerable groupshaities can take different measures to
contain price transmission and counter its impabese measures include the reduction in
duties applied to essential food commodities, titeoduction of a single composite levy
instead of customs duties and other applicablestaxeessential food items at the point of
importation, and the imposition of a maximum retarld wholesale price for different
categories of food commodities. Nevertheless, evieen such measures are able to protect
the local economy by reducing the degree of trassiom from global to local food prices,
their effectiveness is reduced in case of high sxpoon the global market. This is inevitably
the case in countries with a high domestic ceraatl (food, more generally) deficit. Since
such countries are forced to rely on cereal importdl their domestic supply gap, they are in
a weak position to avoid any direct or indirect equences of any price rises occurring on
the international scene. Even if their set of measuo contain price transmission is
reasonably successful, high prices on the globakebtamay require a reduction in the
quantities that can be imported, particularly ia ttase of countries with a stringent national
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budget as is the case of low income food deficlE) countries: Such cases of reduced
food availability induced by a global price riseiethis not reflected in a domestic price rise
— or where the price transmission is reasonablyato&d — may be less evident but not less
dramatic in terms of their nutritional implications

The present study takes the lead from the casal@gssiribed and considers the nutritional
consequences of the global rise in food priceseribn is focused on the experience of LIFD
countries compared to that of other low income audtlle income countries.

2. Methodology

In order to optimize the analysis of individual oties and take account of their
characteristics and contexts, this study followtsnae-series approach. In order to study the
interdependence of price time series between therdkent variable in countiyand the food
price in the domestic and international marketspeesvely, we can refer to a linear
relationship of the type:

Yo =6,+6, p, +6; Pj +U, (1)
where:
Vit represents the dependent variable referred to gouat timet;
P, represents the food price prevalent in counaytimet;
Py represents the food price prevalent on the intexnalt market at timé
u, represents the error term.

Once the condition of stationarity of the seried #reir co-integration are verified, the use
of vector autoregression models allows to analyse ihteraction of several time series
through the use of the Error-Correction Model:

n-1
by, = u+abp, +ZriAp—i U, (2)
i=1

where:

Ay, is the difference betweey, andy,_;;

Ap, is the difference betweep, and p,_;, wherep, is a multi-dimensional vector
whose components are the food prices prevalenthendomestic ij and
international ) markets at timé

a Is the speed of adjustment matrix;

(7] is a matrix whose columns are linearly independernntegrating vectors with

' p,_,representing the long-run equilibrium errors.

! The classification of a country as LIFD, used dolytical purposes by FAO, is traditionally detaved by
three criteria. First, a country should have agagita gross national income below the historieding used by
the World Bank to determine eligibility for assista or financing. The second criterion is basethemet food
trade position of a country averaged over the pliacethree years for which statistics are availablard, the
self-exclusion criterion is applied when countrtbat meet the above two criteria specifically resju® be
excluded from the LIFD category. In 2001 an addiiofactor was introduced to avoid countries chagdheir
LIFD status too frequently. This factor, called rgistence of position’, postpones the exit of antgufrom the
list until the change in its status has been \edifi for three consecutive years. See
www.fao.org/countryprofiles/lifdc/en/
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The number of linearly co-integrating relationshipdies between 0 and K-1, where K is

the number of dependent variables. Furthermoisethe rank ofad' .
Since our analysis is focused on the influence mérnational food prices on food

availability in countryi, our parameter of interest & . In particular, we are interested to

know how much change iy, can be ascribed to a changepin Therefore, estimates &t

for individual countries are tested against then@ea causality test and are retained only if
clear causality fromp; to y; is confirmed.

3. Data

The data used in this study are drawn from the FAR®ISdataset published by the Food and
Agriculture Organization (FAO). Estimates of catosupply and of food deficit have been
used as dependent variables. They reflect two diaea of food security: while the former,
average dietary energy supply (DES), is an indrcatdood availability, the latter, depth of
food deficit (FD), is an indicator of access todddThe independent variables, domestic and
international food price indices, again reflectemscto food. Finally, to take into account
their different exposure to the global food marketntries have been arranged according to
their cezeal import dependency ratio (CID) whichwighin the stability dimension of food
security.

The variables DES and FD are expressed as numlk@ooélories per person per day and
therefore we can use a logarithmic transformatemmterpret the results as elasticities. The
same applies to the price indices.

Data availability informed the sample selectione Tountries in the sample are grouped as
LIFD and non-LIFD. The group of LIFD countries i®mposed of: Bangladesh, Benin,
Burkina Faso, Burundi, Cambodia, Cameroon, ChaagGoCote d’lvoire, Egypt, Ethiopia,
Gambia, Ghana, Indonesia, Kenya, Laos, Lesotho,agstar, Malawi, Mali, Mauritania,
Mongolia, Mozambique, Nepal, Nigeria, Philippiné®dwanda, Senegal, Sierra Leone, Sri
Lanka, Tanzania, Togo, Uganda, Yemen, Zambia antb@bwe. The non-LIFD group is
composed of: Argentina, Armenia, Bolivia, Botswargrazil, Chile, China, Colombia,
Ecuador, Gabon, India, Iran, Jordan, Kazakhstante#&oMalaysia, Mexico, Morocco,
Namibia, Pakistan, Paraguay, Peru, Saudi ArabiathSAfrica, Swaziland, Syria, Thailand,
Tunisia, Turkey, Uruguay, Venezuela and Viet Naras@iptive statistics for all variables are
in Table A.1 in the Appendix.

Data are expressed as annual averages, and ttlyscgivers the period 1991-2013. Data
on the CID ratio remain fairly stable over timegdan this case the CID values for 2005 are
used to summarize countries’ cereal import deperyden

2 DES is an estimate of the national average ensugply. FD is an estimate of the average intersfitiood
deprivation of the undernourished and measures imawry calories would be needed to lift them frons thi
status, everything else being constant. See FAD4.20

% The domestic food price level index is calculatsddividing the food purchasing power parity by geai
purchasing power parity, thus providing an indexhe price of food in the country relative to thiécp of the
generic consumption basket. It allows the comparieb the relative price of food over time and asros
countries. See FAO, 2014.

“ The CID ratio is estimated as the ratio betweeralémports and the algebraic sum of cereal procii@and
cereal imports minus cereal exports. See FAO, 2014.
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4. Findings

Values of 6, are presented in Table 1, and for ease of visatidiz they are reported in

Figures 1 and 2 for DES and FD respectively. Coemtare grouped as LIFD and non-LIFD
and in both cases are arranged according to thBir&ference value.

Countries whose data do not satisfy the Grangesatityl test between international prices
and the dependent variable have been dropped.dbeis not necessarily mean that in such
countries international prices have not influendteel local supply of or access to food. It
means rather that in such cases any relationsiwgeba food price and food availability and
access was mainly of a national or local natureother words, even if any domestic rise in
food prices was originally induced by the globakrin food prices, it had developed its own
national dynamics due to the peculiarities of tbedstic environment.

Table 1. Influence of international food pricesdietary energy supply and food deficit

LIFD non-LIFD
country CID 8 poes 8o country CID 8 pes 8o
Congo 929 -0.96 * 2.23 ** Jordan 97.7 1.14 * -5.46 **
Yemen 83.7 -0.49 *** 3.04 *x* Botswana 87.9 -1.61 ** 9.52 ***
Mongolia 69.8 7.60 *** Malaysia 84.2 -1.90 ***
Senegal 56.3 0.99 ** Swaziland 78.0 -5.98 **
Mozambique 43.6 -3.47 ¥ 226 ** Korea 73.8 0.49 ** -10.35 ***
Sri Lanka 40.6 0.93 ** 216 *** Saudi Arabia 72.7 241 *
Ghana 36.5 -1.26 *** Q.97 *** Tunisia 56.9 -0.24 *
Egypt 32.8 -1.39 ** 73.81 *** Colombia 55.4  -1.07 *** 3.28 ***
Cameroon 322 -1.12 * 6.76 **=* Armenia 55.1  -2.12 **  19.89 ***
Burundi 27.2 10.42 *** Peru 49.9 -2.19 *** 11,96 ***
Zimbabwe 259 -0.35 ** Venezuela 39.8 -7.08 *** 24,66 ***
Benin 235 5.53 **  -8.91 *** Mexico 38.5 1.19 **
Kenya 22.6 127 ** 473 **= Ecuador 37.7 -1.00 *** 4,75 ***
Philippines 22.1 -0.72 *** 3.04 *** Chile 37.6  -3.73 ***
Rwanda 21.2 4.33 *** Morocco 36.8  -0.92 ***
Uganda 20.9 055 **  6.48 * Syria 331 2.07 *» -32.33 **
Togo 20.8 -1.71 *x 7.44 Bolivia 22.9 1.30 **=
Sierra Leone 19.8 -1.14 *** 3.25 *x* Iran 16.8 -0.46 *** -29.67 ***
Zambia 16.1 -1.00 *** 524 *** Uruguay 16.1 0.85 ***  -8.54 *x*
Tanzania 148 -0.23 * 12.42 *** Thailand 10.2 4.54 ** 2306 ***
Indonesia 122 -0.31 ** 3.32 wxx Paraguay 8.5 -6.41 ***
Madagascar 11.6 -0.62 *** 2.34 ** Viet Nam 6.9 -1.21 ***
Bangladesh 10.0 0.22 * Turkey 4.0 14.00 ***
Burkina Faso 8.5 0.75 ** China 3.8  3.34 = 3.00 ***
Malawi 8.4 1.93 ** Pakistan 3.1 -1.02 *=*= 9.03 ***
Chad 6.1 -1.47 * 18.09 *** Kazakhstan 19 -3.90 -26.22 **
Laos 2.7 6.23 *** India 1.1 1.61 3.33 ***
Cambodia 2.3  1.02 ** 2.05 ** Argentina 0.3 0.97

significance: ***=0.01 *=0.05 *=0.1
Source: Author’s analysis of data from FAOSTAT
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Figure 1 shows that the influence of internatidioald prices on national food availability
is varied. A majority of both LIFD countries (63%i)d non-LIFD countries (58%) are below
the horizontal axis. This means that the largeresiof both groups is penalized by a price

increase, at least in terms of food availabilitpr Bach country the sign @, depends on
whether the country is mainly a food exporter éw@d importer, and therefore whether or not

it is able to take advantage of an internatiorssd m food prices. It is easy to understand how
the former is more likely to be the case of co@stwithin the non-LIFD group.

Figure 1 suggests a negative relationship betwedBna@d the value ob, . This supports

the hypothesis that cereal import dependency mectathe impact of international food
prices on domestic food availability. However, bewn in Table 2, such a link between CID

and ; is not statistically significant for either groop countries alone or for the two groups

combined. In other words, in this case the value of Cllriislevant with respect to the sign
and value off, .

Figure 1. Impact of international food price chasge DES in individual countries
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Table 2. Relationship betweeﬁ] and cereal import dependency

DES FD

CID -0.012 -0.012 0.032 0.051
(0.011) (0.012) (0.093) (0.089)

LIFD 0.158 10.217 **
(0.631) (4.865)
constant 0.141 0.042 2.138 -3.935
(0.486) (0.629) (3.894) (4.729)
N. obs. 48 48 43 43
R 0.025 0.026 0.003 0.102

significance: ** = 0.05
standard errors in brackets
Source: author’s analysis of data from FAOSTAT

® Table 2 is only aimed at assessing the discrimiggiower of CID, while the analysis of the detaramits ofg
is beyond the scope of this study.
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Figure 2 focuses on the access-to-food dimensidoanf security. Two ways in which a
global price surge can affect access to food caddified. At the macro level a price surge
negatively affects the balance of trade, with cqoset reduction of both national and
personal income in net importing countries. At tmécro level the reduced purchasing
capacity due to the reduction in income per capitaorsened by the transmission of the rise
in food prices from the international to the donestene. This combination reflects the case
in LIFD countries well. In fact, while the non-LIFBountries are more or less equally split

into two sub-groups according to the signéf— i.e. with either an increase or reduction of

the food deficit — for more than 90% of the cousgrwithin the LIFD group an increase of the
international food price increases their food defin Table 2 the coefficient of the dummy
variable highlights how the impact of any priceeris significantly stronger for LIFD
countries than for the other group.

Even in this case, the data do not show a sigmificelationship between the CID ratio and

the value of6, . In other words, greater exposure on the globaketaletermined by higher

cereal import dependency cannot be associated amyhgreater impact of a global rise in
food prices on the domestic food deficit.

Figure 2. Impact of international food price chasnge FD in individual countries
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5. Conclusions

The repeated surges in food prices experiencee $siiecmid-2000s had different implications
for different countries. The main criterion of thariation is countries’ different roles on the
international scene, mainly with regard to inteioradl food trade. Changes in international
food prices may be transmitted, at different radesl speeds, to domestic food prices,
inevitably affecting local economies and liveliho@lich price changes on the international
market can have an impact at the local level evieenthe rate of transmission is low. For net
food-importing countries a price rise makes both tfational trade balance and individual
purchasing capacity worse, resulting in reduced favailability and access respectively.

This study has assessed the nutritional implicatminchanges in international food prices
in LIFD and other developing countries through #stimation of long-term elasticities of
food price changes on food availability and foodficite The results show that the
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implications of a surge in international food pecare diverse in both LIFD and non-LIFD
countries in terms of domestic food availabilityowkver, almost all LIFD countries are
penalized by a surge in food prices in terms oeasc¢o food. This means that the global food
price surges experienced during the past decade hidvthe poorest deciles of population
hard, particularly in LIFD countries, independentbf any change in national food
availability.
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Table A.1. Summary values of relevant variabledrfdividual countries

DES FD CID Price index
Standard Standard Standard Standard

country Obs. Mean Deviation Min Max Obs. Mean Deviation Min Max Obs. Mean Deviation Min Max Obs. Mean Deviation Min Max
LIFD

Bangladesh 22 2306 154.354 2060 2480 22 160 64.353 107 276 18 9.378 1.818 6 12 20 1.545 0.040  1.480 1.620
Benin 22 2473 164.496 2270 2890 22 94 29.563 34 138 18  22.300 8.233 12 37 22 2.308 0.316  1.930 2.970
Burundi 22 1702  70.233 1630 1890 22 499 93.070 312 605 18  18.150 6.539 9 28 18 2.167 0.076  2.040 2.290
Burkina Faso 22 2497 113145 2330 2660 22 160 28.885 111 192 18 9.322 1.741 7 12 24 1.939 0.114  1.730 2.160
Cambodia 22 2150 220540 1870 2530 22 202 52.781 102 288 18 3.205 1.116 1 5 20 1.572 0229  1.210 1.840
Cameroon 22 2249 186.988 2030 2550 22 186 70.232 85 277 18 28.867 4.491 19 34 18 1.939 0.044  1.870 2.020
Chad 22 2006 165.087 1740 2330 22 332 81.205 216 494 18 5.944 1.376 4 9 22 2.433 0.167  2.180 2.730
Congo 22 2106 91.008 1970 2240 22 263  49.281 191 340 18 93.683 1.816 90 96 23 2.380 0.117  2.090 2.560
Cote d'Ivoire 22 2600 85439 2460 2710 22 112 22.930 76 142 18 47.044 6.902 37 59 23 2.028 0.094  1.910 2.190
Egypt 22 3303 76.044 3150 3430 22 10 1.726 8 13 18  35.650 1.776 32 38 24 1.904 0.085  1.690 2.030
Ethiopia 19 1906 214.924 1550 2240 19 449 95.396 314 623 15 8.667 2.588 5 12 24 1.757 0.114  1.550 2.040
Gambia 22 2391 102367 2270 2630 22 123 22.115 74 154 18 45844 6.109 38 55 23 2.563 0.143  2.350 2.790
Ghana 22 2575 329.469 1970 3220 22 110 73.003 18 322 18 25589 7.709 12 37 24 2.487 0.468  1.720 3.200
Indonesia 22 2497 140549 2300 2820 22 114 21.672 64 147 18 12222 2.323 7 15 24 1.662 0.192  1.390 2.000
Kenya 22 2067 69.856 1950 2180 22 209 26.373 166 249 18 23.450 4.987 14 36 23 1.891 0.226  1.610 2.380
Laos 22 2176 137.205 2000 2400 22 272 51.902 195 343 18 2.639 0.652 2 4 17 2.058 0.088  1.930 2.210
Lesotho 22 2355  41.944 2290 2440 22 107 4,780 97 116 18  67.800 7.623 55 85 23 2.181 0.373  1.620 2.710
Madagascar 22 2095 48963 2020 2200 22 195 19.803 152 231 18 9.411 2.579 6 13 24 2.027 0.056  1.920 2.160
Malawi 22 2154 154135 1880 2380 22 203 70411 119 342 18 12.655 6.594 4 29 23 2.224 0217  1.850 2.620
Mali 22 2345 206.369 2140 2750 22 116  46.208 39 169 18 6.994 2.649 3 11 24 2.062 0.101  1.900 2.260
Mauritania 22 2728 88583 2560 2870 22 57 8.535 45 76 18 69.716 6.858 53 77 23 2.054 0.109  1.910 2.220
Mongolia 22 2183 180.459 1850 2540 22 293 61.109 188 445 18 45616  21.332 10 72 16 1.685 0.131  1.490 1.910
Mozambique 22 1985 147.187 1700 2180 22 344 64.258 269 481 18 36.728  12.597 22 61 19 2.018 0.111  1.880 2.220
Nepal 22 2305 102.247 2190 2530 22 153 17.189 112 174 18 1.650 0.869 1 4 23 1.551 0.048  1.490 1.660
Nigeria 22 2610 130.036 2280 2760 22 62 23.011 40 133 18 11.405 4.821 4 20 23 2.539 0.176  2.320 2.880
Philippines 22 2426 116.437 2250 2610 22 130 20.084 96 165 18 22111 3.477 16 27 24 1.664 0.083  1.550 1.800
Rwanda 22 1953 173.073 1710 2250 22 356 99.801 195 527 18 23.922 8.994 11 47 23 1.653 0.088  1.500 1.780
Senegal 22 2304 85727 2190 2470 22 141 24.731 94 177 18  49.639 7.058 39 61 23 2.024 0.050  1.910 2.090
Sierra Leone 22 2095 75198 1990 2260 22 281 36.294 209 333 18 38155 10.731 20 51 24 2.496 0.575  2.100 4.060
Sri Lanka 22 2339 105618 2140 2520 22 242 17.467 200 262 18 38.683 2.593 34 44 24 1.742 0.066  1.620 1.860
Tanzania 22 2094 59.325 2020 2210 22 250 26.800 180 291 18  10.800 3.715 4 15 24 2.001 0.170  1.850 2.430
Togo 22 2268 139.213 2010 2530 22 163 41.287 98 255 18 17.961 3.834 11 24 23 2.819 0.873  2.060 4.330
Uganda 22 2259 51447 2170 2350 22 182 18412 154 214 18  11.100 5.992 2 21 24 1.694 0.151  1.500 2.090
Yemen 22 2055 27.207 2020 2140 22 199 16721 168 220 18 77.566 5.366 68 85 24 1.432 0.205  1.130 1.830
Zambia 22 1910 71546 1810 2030 22 299 48.903 225 374 18 15978 5.498 5 25 24 1.645 0.138  1.410 1.860
Zimbabwe 22 2055 100.889 1930 2260 22 317 44324 226 368 18 24505  11.623 9 52 22 1.836 0.242  1.220 2.120
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Table A.1(continued)

DES FD CID Price index
Standard Standard Standard Standard

country Obs. Mean Deviation Min Max Obs. Mean Deviation Min Max  Obs. Mean Deviation Min Max  Obs. Mean Deviation Min Max
non-LIFD

Argentina 22 3067 107.720 2880 3240 22 13 6.384 6 26 18 0.544 0.322 0 1 24 1.334 0.059  1.230 1.450
Armenia 20 2526 263.947 2220 2930 20 92 59.170 16 163 16  57.594 3.731 51 63 21 1.885 0.146  1.700 2.320
Bolivia 22 2131  79.059 2030 2310 22 196 20.344 140 224 18 26.889 3.872 20 33 24 1.738 0.093 1570 1.900
Botswana 22 2173  46.740 2100 2300 22 228 28.664 163 265 18  87.800 5.950 78 99 24 1.928 0.066  1.810 2.060
Brazil 22 2984 172314 2760 3260 22 76 14.389 55 97 18 16.467 2.334 13 21 22 1.312 0.094  1.190 1.560
Chile 22 2830 111119 2600 2960 22 32 9.449 22 59 18 37.228 8.689 19 53 24 1.444 0.094  1.300 1.640
China 22 2835 162209 2510 3060 22 102 26.619 75 167 18 3.944 1.251 2 6 23 1.621 0.182 1420 2.040
Colombia 22 2630 95419 2420 2810 22 94 14.978 70 135 18  50.700 9.943 26 61 24 1.689 0.082  1.590 1.890
Ecuador 22 2233 57585 2100 2350 22 134 16.938 106 173 18 32.939 7.647 19 41 24 1.633 0.068  1.500 1.770
Gabon 22 2648  74.382 2520 2760 22 42 6.745 35 56 18 82.155 2.375 78 87 23 2.165 0.131  1.980 2.490
India 22 2291  46.281 2220 2390 22 149 17.298 121 186 18 0.517 0.471 0 2 24 1.623 0.049 1550 1.700
Iran 22 3137 33436 3070 3230 22 28 8.652 15 41 18 27.255 6.844 17 41 23 2.408 0.100  2.180 2.620
Jordan 22 2849 175263 2620 3090 22 35 14.274 19 58 18 96.122 2.341 92 100 24 1.220 0.057 1110 1.320
Kazakhstan 20 3057 318931 2400 3390 20 23 33.056 3 104 16 1.422 0.769 0 3 19 1.473 0.230  1.280 2.320
Korea 22 3090 84.992 2970 3240 22 9 2.108 6 13 18 71.861 2.646 65 75 24 1.832 0.092  1.660 2.030
Malaysia 22 2851 57.759 2700 2940 22 19 4.206 11 27 18 79.494 3.327 73 84 24 1.472 0.097  1.280 1.620
Mexico 22 3152 59.091 3060 3230 22 12 9.162 1 24 18 31172 6.559 22 39 24 1.203 0.047 1130 1.310
Morocco 22 3126 115657 2920 3270 22 37 5.378 31 48 18 42.061 9.638 27 60 24 1.598 0.035 1520 1.690
Namibia 22 2162 102.662 2010 2300 22 95 3.630 90 101 18 68.161 3.621 63 76 24 1.639 0.089  1.490 1.780
Pakistan 22 2376  68.490 2280 2520 22 154 15469 131 185 18 6.361 3.704 1 11 24 1.904 0.122 1750 2.180
Paraguay 22 2564 93225 2400 2700 22 104 27.824 70 159 18 10.422 2.983 5 16 24 1.499 0.122 1310 1.750
Peru 22 2370 158.098 2120 2670 22 145 36.479 76 212 18 52.594 5.666 45 61 24 1.660 0.107  1.540 2.000
Saudi Arabia 22 3005 118913 2760 3150 22 15 5.216 8 27 18 69.850 8.787 48 83 23 1.085 0.065  0.970 1.210
South Africa 22 2924 104.996 2810 3180 22 26 5.933 13 34 18 18.767 3.806 13 25 23 1.325 0.120  1.060 1.500
Swaziland 22 2281 98363 2100 2440 22 143 50.739 92 262 18  61.367  15.705 37 80 19 1.565 0.277 1170 2.170
Syria 22 3084 96543 2920 3210 22 22 5.163 17 38 18 23.967 10.664 10 49 23 1.455 0.057  1.360 1.540
Thailand 22 2610 281.289 2130 3010 22 155  102.704 40 353 18 8.167 1.362 6 11 24 1.646 0.132  1.450 1.920
Tunisia 22 3258 72.829 3120 3340 22 5 0.869 3 6 18 57.805 11.884 31 80 24 1.664 0.040  1.590 1.750
Turkey 22 3655 53160 3580 3770 22 6 1.143 3 7 18 7.889 2.703 4 14 24 1.551 0212  1.360 1.910
Uruguay 22 2782 45736 2660 2850 22 32 5.982 25 51 18 22.905 8.085 14 42 24 1.311 0.082 1210 1.530
Venezuela 22 2580 236.310 2360 3100 22 79 36.153 14 126 18  51.000 6.679 40 58 24 1.677 0.305  1.270 2.290
Viet Nam 22 2382 302795 1900 2890 22 163 84.730 63 367 18 4.878 1.863 2 8 17 1.683 0.055  1.500 1.750

Source: author’s analysis of data from FAOSTAT
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