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2019-2017
allad) 3D Y g allad) £ sl jdisa
(GFSD) (GHI)
q 3 = _
= = o 2 . 7 . 2
13 A5 33 . dgt
Year Ny 61 S E oo @3’ = E = Score Ranking
3 5 s = £ "532%
12 g£ 3 33 £ &«
o <« > : S &
3 2 s 7
2017 56.6 45.2 68.0 56.7 57.0 14.7
Global Ranking 58 76 36 57 80 63
2018 56.3 45.2 06.2 60.3 57.1 14.7
Global Ranking 61 76 39 52 80 61
2019 64.5 57.6 70.2 65.9 58.9 14.6
Global Ranking 55 81 23 50 47 61

Sl Lelal A 50 113 G e it A
http://foodsecurityindex.eiu.com/Index :(s» Cuaa 1 iaal)

KMO and Bartlett's Test .3 Js>

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.781
Bartlett's Test of Sphericity Approx. Chi-Square 1651.494
df 253
Sig. 0.000
Communalities “aliical) g 48 ) adl) 4 Jga
Hasal Initial Extraction sl Initial Extraction
a.l 1.000 0.984 c.3 1.000 0.876
a.2 1.000 0.959 c.4 1.000 0.987
a.3 1.000 0.967 c.5 1.000 0.990
a.4 1.000 0.581 c.6 1.000 0.993
a.5 1.000 0.996 c.7 1.000 0.954
a.6 1.000 0.968 d.1 1.000 0.970
b.2 1.000 0.989 d.3 1.000 0.929
b.3 1.000 0.986 d.4 1.000 0.934
b.4 1.000 0.978 d.5 1.000 0.921
b.5 1.000 0.968 d.6 1.000 0.843
c.1 1.000 0.987 d.7 1.000 0.782
c.2 1.000 0.991

Extraction Method: Principal Component Analysis.
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Total Variance Explained .5 Jy>

Component Initial Eigenvalues Extraction sums of squared Rotation sums of squared
loadings loadings

Total Variance Cumulative Total Variance Cumulative Total Variance Cumulative
(%) (%) (%) (%) (%) (%)

1 15.369 66.822 66.822 15369 66.822 66.822 14.730  64.044 64.044
2 3442 14.964 81.786 3442 14964 81.786 3.036  13.198 77.241
3 1.341 5.832 87.618 1.341  5.832 87.618 1.938 8425 85.666
4 1.081 4.702 92.319 1.081  4.702 92.319 1.530  6.653 92.319
5 .807 3.509 95.828

6 540 2.349 98.177

7 147 .640 98.817

8 125 543 99.360

9 056 244 99.603

10 .029 124 99.728

11 024 .105 99.833

12 015 066 99.899

13 011 048 99.947

14 .007 .031 99.978

15 .002 010 99.988

16 002 .007 99.995

17 .001 .005 100.000

18 3.950E-16 1.717E-15  100.000
19 1.753E-16 7.621E-16  100.000
20 2.905E-17 1.263E-16  100.000
21 -2.407E-16 -1.046E-15  100.000
22 -2.608E-16 -1.134E-15  100.000
23 -5.693E-16 -2.475E-15  100.000
Extraction Method: Principal Component Analysis.

Scree Plot
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Rotated Component Matrix Jsgaill s <l gSal) 48 ghuna .6 Jo2>

Component Component
1 2 3 4 1 2 3 4
al 0966 -0.222 0.064 0.095 c.1 0.267  0.187 -0.083  0.100
a2 0264 0368 0363 -0.004 c.2 0.269  0.189 -0.089 0.096
a3 0960 0369 0.051 0.055 c.3 0.299  0.027 -0.084 0.021
a4 -0.009 -0.162 -0.277 -0.147 c.4 0.030 0.356 0.789 -0.072
a5 0352 0.137 0.148 0.152 c.5 0.177  0.115 0.156  0.061
a.6 0236 0.192 0.142 0.186 c.6 -0.270  -0.063  0.130 -0.217
b.2 0260 0817 0.122 0.124 c.7 -0.351  0.023  0.877 -0.263
b.3 0270 -0.097 -0.153 0.109 d.1 0.254 -0.093 0.227  0.754
b4 -0.124 0.044 -0.326 -0.128 d.3 0312 -0.341 -0.212 -0.081
b.5 -0.216 0.046 -0.333 -0.122 d.4 0.199  0.281 0.150  0.689
d.5 0326 -0.027 0.156 0.324
d.6 0.120  0.254 0.130 -0.287
d.7 -0.331 -0.058 0.200 -0.249
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Dunteman,  G.H. (1989). Principal &) >l

Components Analysis, Sage Univ.

FAO (2009). The State of Agricultural
Commodity Markets: High Food Prices
and the Food Crisis- Experiences and
Lessons Learned, Food and Agric.
Organization of the United Nations,
Rome.

FAO (2020). FAOSTAT Database, in
FAOSTAT Database.

Giraldo, D.P., M.J. Betancur and S. Arango
(2008). Food Security in Development
Countries: A Systemic Perspective, Proc.
in System Dynamics Conf.

Grainger, M. (2010). World Summit on
Food Security, UN FAO, Rome, 16-18

Osdll gl ol Y Slaidd 5 del )30 B
aa @)}@A;.} ‘;3\.3:1\ u\):\.d\ 3)33.'\ ‘4_\.3\.;4:\3\}“
A e dac] G alal cdy jal)
Conforti, P. (2013). New Approaches to the
Measurement of Food Security”, Rabat,
Morocco, 4-7 December: Food and
Agriculture Organization of the United
Nations.

Dogbegah, R., D. Owusu-Manu and K.
Omoteso (2011). A principal component
analysis of  project = management
competencies for the ghanaian construction
industry, Aust. J. Construction Econ. and

Building, 11 (1): 26-40.



812 El-Rasoul and Fawzy

Security: Concepts, Indicators, and
Measurements: A Technical Review.
New York, NY, USA and Rome,
UNICEF and IFAD.

Meyers, L.S., G. Gamst and A.J. Guarino
(2006). Applied Multivariate Research:
Design and Interpretation, Thousand
Oaks, CA: Sage Publications, Inc.

Napoli, M. (2011). Towards A Food
Insecurity ~ Multidimensional  Index
(FIMI), Roma: Roma Tre Universita
deglistudi.

Norusis, M.J. (1992). SPSS for Windows,
Profession Statistics, Release 5. SPSS
INC., Chicago.

Pinstrup-Andersen, P. (2009). Food security:
definition and measurement, Food
Security, 1 (1): 5-7.

Santeramo, F.G. (2015). On the composite
indicators for food security: decisions
matter, Food Rev. Int., 31 (1): 63-73.

Stevens, J.P. (2002). Applied Multivariate
Statistics for the Social Sciences”, gt
Ed., Mahwah, NJ: Lawrence Erlbaum
Associates, Inc.

WHO (2000-2014). World Health Organization.
World Health Statistics.

November 2009. Develop. Practice, 20
(6): 740-42.

Hair, J., R. Anderson, R. Tatham and W.
Black (1998). Multivariate Data Aanalysis,
5™ Ed., Prentice Hall, New Jersey.

Hamilton, W.L. and J.T. Cook (1997).
Household Food Security in the United
States in 1995, Technical Report of the
Food Security Meas. Project.

Kaiser, H. F. (1974). An index of factorial
simplicity, psychometrika, 39 (1): 31-36.

Keenan, D.P., C. Olson, J.C. Hersey and
S.M. Parmer (2001). Measures of food
insecurity/security, J. Nutr. Ed., 33: S49—
S58.

Li, B., A. Akintoye, P.J. Edwards and C.
Hardcastle (2005). Perceptions of Positive
and Negative Factors Influencing the
Attractiveness of PPP/PFI Procurement
for Construction Projects in the UK:
Findings from a Questionnaire Survey,
Eng. Constr. Architect Manage, 12:125-
148.

Maxwell, S. and M. Smith (1992).
Household Food Security: A Conceptual
Review”, In S. Maxwell and T.
Frankenberger, eds. Household Food



Zagazig J. Agric. Res., Vol. 47 No. (3) 2020 813
INDICATORS AND DIMENSIONS OF FOOD SECURITY IN EGYPT

Ahmed Abou El-Yazid El-Rasoul' and Heba Abd El-Kareem Fawzy’
1. Econ. and Agribusiness Dept., Fac. Agric., Alex. Univ., Egypt
2 Agric. Econ. Res. Inst., Agric. Res. Cent., Egypt.

ABSTRACT: The research problem is the inability of local food production to meet all
needs of individuals from safety food, both in terms of making it available to all members of
society and enabling them to obtain it and its health adequacy, especially in light of the
limited natural resources and the continuing population increase, and thus increasing the
demand for food. The research aimed to identify the most important indicators of food
security in Egypt and the dimensions that include those indicators, and to analyze the Factor
Analysis of these indicators using the Principal Component Analysis method (PCA). The
most important research results are: As for the factor analysis of food security indicators in
Egypt, which included 25 indicators to study the four main dimensions, it was initially
excluded both the railroad density index in the distance of arrival or acquisition, as well as the
ratio of the percentage of arable land equipped for irrigation in the stability dimension, in
order to verify the values for both of them during the study period years 2000-2017. It was
found that all the indicators for which factor analysis was conducted (23 indicators) in Egypt
are highly appropriate for the analysis through the value of the KMO tests amounted to 0.871,
and the Bartlett's Test where the value of the calculated Chi-square was about 1651.494 and it
is significant at the level of 1%. It was found from the explanation variance by means of the
initial solution for factor analysis, and the underlying root values of the extracted factors that
there are 4 factors for which the Initial Eigenvalue value was greater than one, and that they
combined account for about 92.319% of the total variance of the variables. Factor analysis
results shows the first factor is the most important in determining the dimension of food
availability and that it includes two variables: the average adequacy of energy sources of food
with loading or saturation values of 0.966, and the food production index with a saturation of
0.960 i.e. The dimension of food availability is the most important, as it explains the largest
percentage of variance, which is about 64.044%. This confirms the need for food production
and consumption policy in Egypt to take this dimension into account in the first place. This is
followed by the second factor, which represents the dimension of obtaining food at a rate of
about 13.198%.

Key words: Food security indicators, global hunger index, factor analysis, Kaiser-Meyer-
Olkin (KMO) test, Bartlett's test.
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