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A Classification of Country Types with respect to Food and Energy Self-Sufficiency
Rates by Using Cluster Analysis
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ABSTRACT: The objective of this study is to classify and to investigate transition paths of 115 countries
in the world with respect to food and energy self-sufficiency rates as well as their growth patterns. This
study focuses on food and energy self-sufficiency rates and major economic variables (e.g., consumer
price index, education) of the selected countries. Cluster analysis is used to classify country types and
transition paths of food and energy self-sufficiency rates. We identify the following 5 groups: “High
energy self-sufficiency countries”, “High economic fluctuation countries”, “Low productivity countries”,
“High productivity countries with low food and energy self-sufficiency”, and “High productivity coun-
tries with high food self-sufficiency”. It was concluded that the type 2 group (= high economic fluctua-
tion) contained most of the high food self-sufficiency countries from 1971 to 1990. However, the
characteristics of the type 2 group changed into high energy self-sufficiency countries from 1991 to 2011.
Also, the results identify that the food security is getting worse compared to the energy security.
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Table 1. Statistics for cluster analysis.
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) ) Mean Standard Deviation
Variables Unit
(1971-1990) (1991-2011) (1971-1990) (1991-2011)

Food self-sufficiency rates % 90.10 86.00 39.83 56.40
Energy self-sufficiency rates % 126.88 118.50 157.53 142.10
Cereal self-sufficiency rates % 83.90 78.63 46.75 62.40
Consumer Price Index % 15.15 11.04 11.17 11.39
GDP deflator % 14.74 10.43 11.25 10.66
GDP per capita (nominal) Us$ 3448.70 15181.44 4160.83 19353.04
GDP per capita (constant) Us$ 5643.07 13549.35 6873.09 16354.91
GDP growth % 3.77 3.57 1.90 1,66
School Enrollment % 52.51 74.70 27.24 29.02
Years of Secondary schooling year 1.48 2.36 1.01 1.16
Rural population rate % 0.51 0.40 0.21 0.20
Cereal production per capita ton 0.286 0.349 0.343 0.349
Food production per capita ton 0.371 0.422 0.409 0.422
Energy production per capita 1000(toe) 0.002 0.006 0.003 0.006

Source: FAO STAT, World Bank

e Ae] drERe FE 4F U

A% P oA gk 4
Hgto® Agsich

Fo] W3l Dol Aojnw I/

Hapt 2 E7PHESES 40%E 3



Agw oix) AFEel He %7 425

AT

4 625

Kernel density estimate

015
i

oy
.

o
[’
-]

100 150
Food self-sufficiency rates

Kemel density estimate
Normal density

kemel = spanechnikoy, bandwidth = 12 445

Kernel density estimate

015

100 150 200 250
Food self-sufficiency rates
Kernel density estimate
Normal density
kermal = epanachnikoy, bandwidth = 16 1513

1971-1990 1991-2011
Source: FAO S5TAT, World Bank
Fig. 1. Empirical distribution of food self-sufficiency rates.
Table 2. Basic statistics of food self-sufficiency rates.

Year Mean Median Standard Deviation Skewness Kurtosis Sample Size
1971-1990 90.1 84.4 39.8 0.56 3.22 60
1991-2011 86.0 74.4 56.4 1.75 6.57 60

Average 88.1 79.4 48.1 1.16 4.90 60

*weighted average (weight = total food supply)
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Table 3. Basic statistics of energy self-sufficiency rates.

Year Mean Median Standard Deviation Skewness Kurtosis Sample Size
1971-1990 126.9 80.8 157.5 2.57 9.31 60
1991-2011 118.5 81.0 142.1 3.02 13.48 60

Average 122.7 80.9 149.8 2.80 11.40 60

*weighted average (weight = total energy consumption)

Table 4. Results of factor analysis.

Factors (1971-1990) Factors (1991-2011)

Variables
2 3 4 1 2 3 4
School Enrollment 936 .080 028  -.056 .877 104 -194  -.029
GDP per capita(constant) 919 239 -108  .084 .834 197 -289 293
Productivity Years of Secondary schooling 907 103 -.009  -.064 873 011 -230 -011
GDP per capita(nominal) .891 298 -.163 .149 816 167 -288 305
Rural population rate -782 -176  -294  -.056 -783  -163  -140 -.040
Cereal self-sufficiency rates .059 901 .030  -.157 -060 938 .051 -.062
Food Food self-sufficiency rates .101 .889 135 -.056 .030 916 142 .006
self-sufficiency rates  Cereal production per capita 498 775  -054 028 415 790 -179 -019
Food production per capita 581 741 -032  .068 520 742 =177 116
Consumer Price Index -059  -.059 962  -.066 -230  .038 920 -.002
ticcotﬂgt‘féﬁs GDP deflator -102 -032 959  -108 -199 -012 915 .02
GDP growth -168  -254 -487 -129  -150 -.188 -136  -.193
Energy Energy self-sufficiency rates -201  -.158  .002 908 -068  -.070  .091 925
self-sufficiency rates Energy production per capita 283 016 -056 902  -150 -188 -136 -.193
Table 5. Results of cluster analysis.
Year Factor 1 7 Cluste3r Type , 5
Productivity .09937 -26391 -.78508 90140 1.34344
1971 Food self-sufficiency rates -.60358 43429 .03869 -1.20425 1.15795
19-90 Economic fluctuations .00566 2.21996 -42222 -.09128 -.32610
Energy self-sufficiency rates 2.67868 -.24569 -23735 -.67521 -.11916
Productivity 49794 -.15464 -99108 .87353 61086
1991 Food self-sufficiency rates -47098 -27977 -07161 -.52406 2.23606
20_ 11 Economic fluctuations -46044 1.43409 -.61635 -.39838 -.03928
Energy self-sufficiency rates 4.52944 17533 -.10099 -.52530 -.01991
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