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Inequality Analysis and Sub-group Decomposition of
the World Maize Self-sufficiency Rates

Kwon, Dae-Heum

This paper aims to analyze inequality of maize self-sufficiency rate among coun-
tries in 1970-2011. Utilizing sub-group consistency of Generalized Entropy and
Atkinson inequality index, the estimated maize self-sufficiency rate inequality is
further decomposed into two steps’ separate country groups. First, lower and upper
income groups and then lower, lower middle, upper middle and high income
groups are used based on the national classification of the world bank. It is
inferred that 1980s’ policy intervention and 1990s’ Uruguay Round negotiations
have different effect on the inequality among four different country groups.
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Table 1. Estimates of inequality in maize self-sufficiency rates

Year GE(1) SE GE(2) SE A0.5) SE A(1.0) SE

1970 0.09651 | 0.02373 | 0.06575 | 0.01613 | 0.06440 @ 0.01604 | 0.18506 : 0.04649

1975 0.10793 | 0.02378 | 0.07698 | 0.01698 | 0.06909 = 0.01529 | 0.18363 : 0.03928

1980 0.14361 | 0.02966 | 0.10016 : 0.02095 | 0.09636 = 0.02011 | 0.28180 '@ 0.05777

1985 0.13469 | 0.02837 | 0.09427 | 0.01980 | 0.09042 . 0.01951 0.26673 : 0.05741

1990 0.11920 | 0.02553 0.08512 | 0.01799 | 0.07773 0.01708 | 0.21581 0.04691

1995 0.14523 | 0.02900 | 0.10347 | 0.02096 | 0.09516 '@ 0.01913 | 0.26473 | 0.05148

2000 0.14612 | 0.02922 | 0.10453 | 0.02086 | 0.09608 @ 0.01947 | 0.26791 : 0.05158
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Year GE(1) SE GE(2) SE A0.5) SE A(1.0) SE

2005 0.15313 | 0.03027 | 0.10858 | 0.02187 | 0.10060 '@ 0.01981 | 0.27654 '@ 0.05045

2010 0.14046 | 0.02763 | 0.10229 | 0.02007 | 0.09095 '@ 0.01836 | 0.25066 '@ 0.04982

2011 0.13474 © 0.02715 | 0.09775 | 0.01950 | 0.08734 : 0.01802 | 0.24025 @ 0.04852

Data : Food balance sheets of FAO (1970~2011)
Note : SE is standard error of generalized entropy (GE(1), GE (2)) and atkinson inequalities (A(0.5), A(1.0))
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Data : Food balance sheets of FAO (1970~2011)
Note : Index of estimates of generalized entropy (GE(1), GE (2)) and atkinson inequalities (A(0.5),
A(1.0))

Fig. 1. Dynamic trends of inequality indexes in maize self-sufficiency rates (2001 =100).
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Table 2. Two sub-group decomposition of inequality in maize self-sufficiency rates

GE(1) GE(2) A(0.5) A(1.0)

Year
Group I | Group II | Group I | Group II | Group I | Group II | Group I | Group II

1970 0.20408 | 0.05646 | 0.15076 | 0.03799 | 0.12953 | 0.03778 | 0.33957 | 0.10820

1975 0.24319 | 0.05767 | 0.19022 | 0.04158 | 0.14677 | 0.03641 0.34652 | 0.09647

1980 0.29208 | 0.08858 | 0.22600 | 0.06085 | 0.18454 | 0.05951 0.47467 | 0.17508

1985 0.21158 | 0.10437 | 0.15622 | 0.07180 | 0.13840 | 0.07043 | 0.38752 | 0.20847

1990 0.19224 | 0.09009 | 0.13662 | 0.06517 | 0.12573 | 0.05774 | 0.33300 | 0.15939

1995 0.20630 | 0.12211 0.14088 | 0.08911 0.14123 | 0.07725 | 0.39969 | 0.20344

2000 0.19303 | 0.12785 | 0.13384 | 0.09276 | 0.12967 | 0.08278 | 0.35820 | 0.22824

2005 0.17925 | 0.14238 | 0.12359 | 0.10172 | 0.12024 | 0.09267 | 0.33196 | 0.25300

2010 0.18158 | 0.12278 | 0.12736 | 0.09032 | 0.12078 | 0.07832 | 0.33077 | 0.21396

2011 0.17670 | 0.11647 | 0.12347 | 0.08531 0.11705 | 0.07458 | 0.31805 | 0.20413

Data : Food balance sheets of FAO (1970~2011)
Note : Group I is high & upper middle and Group II is lower middle & low income countries
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Data : Food balance sheets of FAO (1970~2011)
Note : Group I is high & upper middle and Group II is lower middle & low income countries
groups.

Fig. 2. Dynamic trends of inequality decomposition indexes in maize self-sufficiency rates.
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Table 3. Four sub-group decomposition of GE inequality in maize self-sufficiency rates

GE(1) GE(2)

Year
Group01 | Group02 | Group03 | Group04 | GroupOl | Group02 | Group03 | Group04

1970 0.31497 | 0.11805 | 0.11839 | 0.01192 | 0.25173 | 0.08485 | 0.08084 | 0.00963

1975 0.30508 | 0.19427 | 0.12129 | 0.01077 | 0.25139 | 0.14696 | 0.08948 0.00978

1980 0.33407 | 0.25795 | 0.18262 | 0.01882 | 0.26078 | 0.19863 | 0.13404 | 0.01379

1985 0.19094 | 0.22168 | 0.19310 | 0.04251 0.15180 | 0.15352 | 0.13611 0.03165

1990 0.17370 | 0.20590 | 0.17190 | 0.03143 | 0.13276 | 0.13866 | 0.12735 | 0.02557

1995 0.20925 | 0.20366 | 0.20768 | 0.06058 | 0.14637 | 0.13632 | 0.15920 | 0.04504

2000 0.14802 | 0.23108 | 0.18066 | 0.08392 | 0.10467 | 0.15957 0.13247 | 0.06086

2005 0.15960 | 0.19464 | 0.21476 | 0.08371 0.11272 | 0.13178 | 0.16281 0.05750

2010 0.15685 | 0.20181 0.20527 | 0.06048 | 0.11317 | 0.13904 | 0.15601 0.04614

2011 0.16024 | 0.18996 | 0.19443 0.05629 | 0.11801 0.12782 0.14742 | 0.04244

Data : Food balance sheets of FAO (1970~2011)
Note : Group 01 & 02 are high & upper middle and Group 03 & 04 are lower middle & low income countries
groups.

Table 4. Four sub-group decomposition of atkinson inequality in maize self-sufficiency rates

A0.5) A1)

Year
Group01 | Group02 | Group03 | Group04 | GroupOl | Group02 | Group03 | Group04

1970 0.19216 | 0.07461 0.07817 | 0.00678 | 0.46675 0.19355 0.21226 | 0.01565

1975 0.17841 0.11967 | 0.07505 0.00567 | 0.40085 0.29311 0.18823 0.01196
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A(0.5) A1)

Year
Group0O1 | Group02 | Group03 | Group04 | GroupOl | Group02 | Group03 | Group04

1980 0.20544 | 0.16655 | 0.11790 | 0.01167 | 0.48371 0.46442 | 0.31582 | 0.03038

1985 0.11654 | 0.15279 | 0.12797 | 0.02667 | 0.29228 | 0.45280 | 0.35213 | 0.07237

1990 0.10526 | 0.14149 | 0.10856 | 0.01796 | 0.25321 0.39112 0.28327 | 0.04192

1995 0.13623 0.14505 0.12802 0.03710 | 0.35084 | 0.43647 0.31704 | 0.09412

2000 0.09570 | 0.15726 | 0.11744 | 0.05305 | 0.25125 | 0.43318 | 0.31754 | 0.14103

2005 0.10505 | 0.13226 | 0.13601 0.05486 | 0.28296 | 0.36919 | 0.35015 | 0.15188

2010 0.10183 | 0.13609 | 0.13010 | 0.03590 | 0.27223 | 0.37484 | 0.34094 | 0.08624

2011 0.10164 | 0.12941 0.12351 0.03381 0.26244 | 0.36012 | 0.32427 | 0.08273

Data : Food balance sheets of FAO (1970~2011)
Note : Group 01 & 02 are high & upper middle and Group 03 & 04 are lower middle & low income countries

groups.
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Data : Food balance sheets of FAO (1970~2011)
Note : Group I consists of high & upper middle income countries Groups 01 & 02.

Fig. 3. Decomposition of Group | into Group 01 & 02 in maize self-sufficiency rates.
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Data : Food balance sheets of FAO (1970~2011)

Note : Group II consists of lower middle & low income countries Groups 03 & 04.

Fig. 4. Decomposition of Group Il into Group 03 & 04 in maize self-sufficiency rates.
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Fig. 5. Four sub-group decomposition of inequality estimates in maize self-sufficiency rates.
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