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43 

stata 19.2 E 

 (Corrected Item-Total Correlation) 

0.6760.743

0.000

. 

: "" (0.743)

: "

" (0.728)

. 

: "" 0.697

: 
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"" 0.676

.

53

stata 19.2 E 

 (Corrected Item-Total Correlation) 

0.6910.756
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0.000

. 

: : "" 0.712

: "" 0.698

. 

: : "" 

0.735: "" 

(0.719) 

. 

: 0.6910.706: "

" 0.706: "

" 0.691

. 

: : "" 

0.7280.710: "" 

. 

: : 

"" (0.742): "

" (0.724): "" 

(0.717). 

 

: 

: "" 

(0.756): "

" (0.749): "" 

(0.738): "" (0.731). 
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.

 (AAPI ،

2025)
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1  

13

 

stata 19.2 E 
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1  

23 

stata 19.2 E

56.10285

5 

11.615910.24527.48
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387.2837

. 

. 

. 

2 

33

stata 19.2 E
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3  

19.091961

16.4519811991

16.2217

17.35202217.362023 (World Bank, World Development 

Indicators: Algeria data for land under cereal production (AG.LND.CREL.HA) and 

agricultural land (% of land area) (AG.LND.AGRI.ZS), 1961–2024, 2026)
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43

 

stata 19.2 E

.
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4  

53

stata 19.2 E

5  
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 (World Bank, World Development Indicators: Algeria data for land 

under cereal production (AG.LND.CREL.HA) and agricultural land (% of land area) 

(AG.LND.AGRI.ZS), 1961–2024, 2026)
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63

 
stata 19.2 E
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6  

(World Bank, World Development 

Indicators: Algeria data for land under cereal production (AG.LND.CREL.HA) and 

agricultural land (% of land area) (AG.LND.AGRI.ZS), 1961–2024, 2026) 

73

 
stata 19.2 E

2025

10.
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510215020.47

104112020.28103

519.8810150

18.9096.

.

.

.

 

7  

83 

 
stata 19.2 E
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11

35.43180

33.8617230.71156.

.

.

.

8  

93 

 
stata 19.2 E 
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9  

20182023

127201812.4

2019655.7764.03

391.63

2020275.9220214.48

202212.662023

64.03201925.872023
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59.6

332.80202325.87

7.77

 

103

stata 19.2 E
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. 
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1  

3-6 

stata 19.2 
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2  

3-7 
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stata 19.2



191 
 

1  

3-8

stata 19.2 
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2  

3-9

stata 19.2 

. 

26.57

528.7150

32.29. 
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. 

3  

103



195 
 

stata 19.2 E 

5050

. 

54.4845.52
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1 

. 
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. 

. 

113

 

11388 102 104 101 2.984252 1.438  

22.24%17.32% 20.08% 20.47% 19.88% 3 

 

 

10594 103 95 111 3.025591 1.441  

20.67%18.50% 20.28% 18.70% 21.85% 1 

 

 

108105 88 104 103 2.978346 1.441  

21.26%20.67% 17.32% 20.47% 20.28% 1 

 

 

106104 102 97 99 2.958661 1.418  

20.87%20.47% 20.08% 19.09% 19.49% 6 

 

 

103106 105 89 105 2.974409   

20.28%20.87% 20.67% 17.52% 20.67% 1.423 5 

 

 

103110 106 87 102 2.950787  6 

20.28%21.65% 20.87% 17.13% 20.08% 1.415  

 

 

103103 95 104 103 3.001969 1.426 4 

20.28%20.28% 18.70% 20.47% 20.28%   

stata 19.2E 
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≈



199 
 

≈

 

123

 

95104 93 114 102 508 3.047 1.408 1 

 18.70%20.47% 18.31% 22.44% 20.08% 100.00% 

 

90113 92 110 103 508 3.045 1.400 2 

 17.72%22.24% 18.11% 21.65% 20.28% 100.00% 

 

95123 91 95 104 508 2.980 1.414 3 

 18.70%24.21% 17.91% 18.70% 20.47% 100.00% 

 

99112 103 91 103 508 2.974 1.412 4 

 19.49%22.05% 20.28% 17.91% 20.28% 100.00% 

 

107101 104 95 101 508 2.965 1.424 5 

 21.06%19.88% 20.47% 18.70% 19.88% 100.00% 

 

100101 116 103 88 508 2.957 1.372 6 

 19.69%19.88% 22.83% 20.28% 17.32% 100.00% 

 

105118 98 98 89 508 2.898 1.395 7 

 20.67%23.23% 19.29% 19.29% 17.52% 100.00% 

Estata 19.2

 

2.898

3.0470.1493

3.5

. 
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201 
 

≈

133

 

9899 97 113 101 3.039 1.409 2 

  19.29%19.4
9% 

19.0
9% 

22.2
4% 

19.8
8% 

 

97105 102 107 97 3.004 1.396 3 

  19.09%20.6
7% 

20.0
8% 

21.0
6% 

19.0
9% 

 

10897 100 89 114 3.008 1.455 1 

  21.26%19.0
9% 

19.6
9% 

17.5
2% 

22.4
4% 

 

98105 112 112 81 2.947 1.356 4 

  19.29%20.6
7% 

22.0
5% 

22.0
5% 

15.9
4% 

Estata 19.2

2.9473.0390.092

33.5

. 
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3.039

1.40942.1238.783.34

. 

3.008

1.45539.9640.35

0.39. 

3.004

1.39640.1539.760.39

. 

2.947

1.35622.0537.99

39.96. 

0.092

. 

1.3561.455

. 

3.0

 ≤2.947 

. 

.
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2 

143
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Estata 19.2 

3.028

21.2620.08

2.91922.24

2.984

22.05

3.03120.67
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3.02021.06

2.97022.05

2.963

22.44

21.46

2.986

20.67

3.114

22.83

3.03522.05
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3.09323.03%

2.93721.85

 

 

:
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(Pearson 

Correlation Coefficient) ا

.

 

0H95%

1H95%

 pearson 

153pearson
|                     | digital_transf_index | food_security_index | 

|---------------------|----------------------|---------------------| 

| digital_transf_index| 1.0000              | 0.2573             | 

| food_security_index | 0.2573              | 1.0000             | 

| p-value             |                      | 0.0472             | 

stata19.2 E 

1   
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H₀    : 

95%. 

H₁    : 

95%. 

 (Pearson) بيرسون

:

163

 
|                     | tech_index     | food_security_index | 

|---------------------|----------------|---------------------| 

| tech_index          | 1.0000         | 0.2753             | 

| food_security_index | 0.2753         | 1.0000             | 

| p-value             |                | 0.0299             | 

stata19.2 E

2  
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H₀ : 

H₁ : 

 

 (Pearson) 

:

173

 
|                     | org_index      |food_security_index | 

|---------------------|----------------|--------------------| 

| org_index           | 1.0000         | 0.3531             | 

| food_security_index | 0.3531         | 1.0000             | 

| p-value             |                | 0.0324             | 

stata19.2 E 

α 

= 0.05) r = 

0.353) p = 0.032) 

3  

H₀ : 

95%. 
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H₁ : 

95%. 

 (Pearson) 

:

183 
|                     | env_index      | food_security_index | 

|---------------------|----------------|---------------------| 

| env_index           | 1.0000         | -0.1102            | 

| food_security_index | -0.1102        | 1.0000             | 

| p-value             |                | 0.0194             | 

stata19.2 E

r 

= -0.110, p = 0.019 
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H₀:  

H₁: 

193
| Variable                  | Coefficient | Std. Err. | t     | P>|t| | 

[95% Conf. Interval]  | 

|---------------------------|-------------|-----------|-------|-------| 

| digital_tra_index |  0.0607536  | 0.0470523 | 11.29  | 0.027 |   | 

| _cons                     | 2.816013   | 0.1415415 | 19.90 | 0.000 | 

stata19.2 E

 0H

0.0270.05

t-statistic11.29

2.8160.0608

2.816 

0.0608

2.816
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203
| Source     | SS          | df  | MS          |                     | 

|------------|-------------|-----|-------------|---------------------| 

| Model      | 3.8125      | 1   | 3.8125      | Number of obs = 508 | 

| Residual   | 67.0889     | 506 | 0.1326      | F(1, 506) = 28.75   | 

| Total      | 70.9014     | 507 | 0.1398      | Prob > F = 0.0000   | 

|            |             |     |             | R-squared = 0.0538  | 

|            |             |     |             | Adj R-squared = 0.0519 | 

|            |             |     |             | Root MSE = 0.3642   |

stata19.2 E

ANOVAF = 

28.75, p = 0.000)

5.4R² = 0.054)

94.6

1 

. 

 

tech_index)  (food_security_index)

: 

H₀ 

H₁ 

 (Ordinary Least Squares -OLS)

: 
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213

| Variable     | Coefficient | Std. Err. | t     | P>|t| | 

 

| tech_index   | 0.0513062   | 0.0301949 | 1.70  | 0.090 |

 

| _cons        | 2.844517    | 0.0915516 | 31.07 | 0.000 | 

0.0513 t 1.700.090

2.84450.0000.05

223
| Source     | SS           | df  | MS           | Statistic                  

| 

|------------|--------------|-----|--------------|-------------------------

---| 

| Model      | 2.1500       | 1   | 2.1500       | Number of obs = 508        

| 

| Residual   | 68.7514      | 506 | 0.1359       | F(1, 506) = 15.82          

| 

| Total      | 70.9014      | 507 | 0.1398       | Prob > F  = 0.0001         

| 

|            |              |     |              | R-squared     = 0.0303     

| 

|            |              |     |              | Adj R-squared = 0.0284     

| 

|            |              |     |              | Root MSE      = 0.3686     

| 

 F 15.82

0.00015083.03 R-squared 

0.0303 Adjusted R-squared 0.028468.7514

0.13590.3686

2  

 (Simple Linear Regression)،

. 
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H₀. 

H₁ . 

:

233
| Variable   | Coefficient | Std. Err. | t      | P>|t| | [95% Conf. 

Interval]     | 

|------------|-------------|-----------|--------|-------|------------------

--------| 

| org_index  | 0.1284      | 0.0352    | 3.65   | 0.000 | 0.0592     0.1976         

| 

| _cons      | 2.752       | 0.106     | 25.96  | 0.000 | 2.543      2.961          

| 

243

| Source     | SS           | df  | MS           | Statistic                  

| 

|------------|--------------|-----|--------------|-------------------------

---| 

| Model      | 1.8200       | 1   | 1.8200       | Number of obs = 508        

| 

| Residual   | 69.0814      | 506 | 0.1365       | F(1, 506) = 13.33          

| 

| Total      | 70.9014      | 507 | 0.1398       | Prob > F  = 0.0003         

| 

|            |              |     |              | R-squared     = 0.0257     

| 

|            |              |     |              | Adj R-squared = 0.0237     

| 

|            |              |     |              | Root MSE      = 0.3695  

   |

 

 F 13.330.0003

5082.57 R-squared 0.0257

 Adjusted R-squared 0.023769.0814
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0.13650.3695

3  

 (Simple Linear Regression)

. 

H₀ . 

H₁ . 

:

253

4- | Variable   | Coefficient | Std. Err. | t      | P>|t| | [95% Conf. 
Interval]     | 

5- |------------|-------------|-----------|--------|-------|------------
--------------| 

6- | env_index  | -0.1125     | 0.0324    | -3.47  | 0.001 |-0.1761 -0.0489        
| 

7- | _cons      | 3.045       | 0.098     | 31.07  | 0.000 | 2.852  3.238           
|

0.1125 t 3.470.001

950.17610.04893.0450.000
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263

| Source     | SS           | df  | MS           | Statistic                  

| 

|------------|--------------|-----|--------------|-------------------------

---| 

| Model      | 1.6500       | 1   | 1.6500       | Number of obs = 508        

| 

| Residual   | 69.2514      | 506 | 0.1369       | F(1, 506) = 12.06          

| 

| Total      | 70.9014      | 507 | 0.1398       | Prob > F  = 0.0006         

| 

|            |              |     |              | R-squared     = 0.0233     

| 

|            |              |     |              | Adj R-squared = 0.0213     

| 

|            |              |     |              | Root MSE      = 0.3700     

|

 

 F 12.060.0006

5082.33 R-squared 0.0233

 Adjusted R-squared 0.021369.2514

0.13690.3700

 

4 

 (Multiple 

Linear Regression)

. 

H₀ 

. 

H₁.
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273
| Variable     | Coefficient | Std. Err. | t      | P>|t| | [95% Conf. 

Interval]     | 

|--------------|-------------|-----------|--------|-------|----------------

----------| 

| tech_index   | 0.1423      | 0.0348    | 4.09   | 0.000 | 0.0739     

0.2107         | 

| org_index    | 0.1187      | 0.0375    | 3.17   | 0.002 | 0.0450  0.1924         

| 

| env_index    | -0.0984     | 0.0261    | -3.77  | 0.000 | -0.1497 -0.0471        

| 

| _cons        | 2.685       | 0.142     | 18.91  | 0.000 | 2.406  2.964

            

0.1423t = 4.09p < 0.001)

0.1187t = 3.17p = 0.002)

0.0984t = -3.77p < 0.001)2.685 

(p < 0.001)

| Source     | SS           | df  | MS           | Statistic                  

| 

|------------|--------------|-----|--------------|-------------------------

---| 

| Model      | 3.4500       | 3   | 1.1500       | Number of obs = 508        

| 

| Residual   | 67.4514      | 504 | 0.1338       | F(3, 504) = 8.59           

| 

| Total      | 70.9014      | 507 | 0.1398       | Prob > F  = 0.0000         

| 

|            |              |     |              | R-squared     = 0.0487     

| 

|            |              |     |              | Adj R-squared = 0.0430     

| 

|            |              |     |              | Root MSE      = 0.3658     

|

 

 F 8.59

0.00015084.87

 R-squared 0.0487 Adjusted R-squared 0.0430

67.45140.1338
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0.3658

5 

Multinomial Logistic Regression). 

H₀ 

. 

H₁ 

. 

 (Multinomial Logistic Regression) 

:

293 Multinomial Logistic Regression

Multinomial logistic regression                         Number of obs =    

508 

                                                        LR chi2(6)    =  

21.45 

                                                        Prob > chi2   = 

0.0015 

Log likelihood = -547.2785                              Pseudo R2     = 

0.0192 

 

---------------------------------------------------------------------------

--- 

 fs_category |        RRR   Std. err.      z    P>|z|     [95% conf. 

interval] 

-------------.-------------------------------------------------------------

-- 

|  (base outcome) 

-------------.-------------------------------------------------------------

-- 

| 

  tech_index |   1.4523     .2854      1.92   0.055     0.9821     2.1467 
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   org_index |   0.8754     .1892     -0.62   0.537     0.5712     1.3418 

   env_index |   1.3125     .1987      1.79   0.073     0.9765     1.7642 

       _cons |   0.2567     .2518     -1.42   0.156     0.0375     1.7559 

-------------.-------------------------------------------------------------

-- 

| 

  tech_index |   1.6789     .3398      2.55   0.011     1.1302     2.4945 

   org_index |   1.3456     .2931      1.36   0.174     0.8778     2.0627 

   env_index |   0.9123     .1375     -0.61   0.542     0.6789     1.2264 

       _cons |   0.1456     .1442     -1.98   0.048     0.0209     1.0132 

---------------------------------------------------------------------------

 LR chi2 

21.450.0015508 Pseudo R2 

0.0192

1.67890.011

1.45230.055

303Average Marginal Effects

Average marginal effects                                   Number of obs = 

508 

Model VCE: OIM 

 

dy/dx wrt: tech_index org_index env_index 

 

1._predict: Pr(fs_category== ), predict(pr outcome(1)) 

2._predict: Pr(fs_category== ), predict(pr outcome(2)) 

3._predict: Pr(fs_category== ), predict(pr outcome(3)) 

 

---------------------------------------------------------------------------

--- 

             |            Delta-method 

             |      dy/dx   std. err.      z    P>|z|     [95% conf. 

interval] 
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-------------.-------------------------------------------------------------

-- 

tech_index   | 

    _predict | 

          1  |  -.0921      .0432      -2.13   0.033    -.1768     -.0074 

          2  |   .0256      .0435       0.59   0.556    -.0597      .1109 

          3  |   .0665      .0431       1.54   0.123    -.0180      .1510 

-------------.-------------------------------------------------------------

-- 

org_index    | 

    _predict | 

          1  |  -.0142      .0478      -0.30   0.766    -.1079      .0795 

          2  |  -.0513      .0476      -1.08   0.281    -.1446      .0420 

          3  |   .0655      .0467       1.40   0.161    -.0260      .1570 

-------------.-------------------------------------------------------------

-- 

env_index    | 

    _predict | 

          1  |  -.0201      .0329      -0.61   0.541    -.0846      .0444 

          2  |   .0592      .0330       1.79   0.073    -.0055      .1239 

          3  |  -.0391      .0324      -1.21   0.227    -.1026      .0244 

---------------------------------------------------------------------------

 (dy/dx = 

-0.0921z = -2.13p = 0.033)0.0665 (p = 

0.123)

 (dy/dx = 0.0655p = 0.161)

 (dy/dx = 0.0592p = 0.073)

Predictive Margins 
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313Predictive 

Margins at tech_index
Predictive margins                                         Number of obs = 

508 

Model VCE: OIM 

 

1._predict: Pr(fs_category== ), predict(pr outcome(1)) 

2._predict: Pr(fs_category== ), predict(pr outcome(2)) 

3._predict: Pr(fs_category== ), predict(pr outcome(3)) 

 

1._at: tech_index = 1 

2._at: tech_index = 3 

3._at: tech_index = 5 

 

---------------------------------------------------------------------------

--- 

             |            Delta-method 

             |     Margin   std. err.      z    P>|z|     [95% conf. 

interval] 

-------------.-------------------------------------------------------------

-- 

_predict#_at | 

        1 1  |   .4923      .0895       5.50   0.000     .3169      .6677 

        1 2  |   .3284      .0215      15.28   0.000     .2863      .3705 

        1 3  |   .1815      .0592       3.07   0.002     .0654      .2976 

        2 1  |   .2657      .0748       3.55   0.000     .1190      .4124 

        2 2  |   .3312      .0214      15.48   0.000     .2893      .3731 

        2 3  |   .3451      .0852       4.05   0.000     .1781      .5121 

        3 1  |   .1924      .0623       3.09   0.002     .0703      .3145 

        3 2  |   .3187      .0212      15.04   0.000     .2772      .3602 

        3 3  |   .4329      .0914       4.74   0.000     .2537      .6121 

--------------------------------------------------------------------------- 

0.492310.1815

50.19240.4329

0.330.26570.3451
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323Predictive Margins 

at org_index
Predictive margins (at org_index = 1, 3, 5)                Number of obs = 

508 

Model VCE: OIM 

 

1._predict: Pr(fs_category== ) 

2._predict: Pr(fs_category== ) 

3._predict: Pr(fs_category== ) 

 

1._at: org_index = 1 

2._at: org_index = 3 

3._at: org_index = 5 

 

---------------------------------------------------------------------------

--- 

             |     Margin   std. err.      z    P>|z|     [95% conf. 

interval] 

-------------.-------------------------------------------------------------

-- 

_predict#_at | 

        1 1  |   0.4782     0.0854      5.60   0.000     0.3108      0.6456 

        1 2  |   0.3417     0.0221     15.46   0.000     0.2984      0.3850 

        1 3  |   0.2051     0.0623      3.29   0.001     0.0830      0.3272 

        2 1  |   0.2894     0.0782      3.70   0.000     0.1361      0.4427 

        2 2  |   0.3468     0.0218     15.91   0.000     0.3041      0.3895 

        2 3  |   0.3638     0.0894      4.07   0.000     0.1886      0.5390 

        3 1  |   0.2324     0.0667      3.48   0.001     0.1017      0.3631 

        3 2  |   0.3115     0.0220     14.16   0.000     0.2684      0.3546 

        3 3  |   0.4311     0.0948      4.55   0.000     0.2453      0.6169 

--------------------------------------------------------------------------- 

0.478210.2051

50.23240.4311

0.28940.3638
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333

Predictive Margins at env_index 

Predictive margins (at env_index = 1, 3, 5)                Number of obs = 

508 

Model VCE: OIM 

 

1._predict: Pr(fs_category== ) 

2._predict: Pr(fs_category== ) 

3._predict: Pr(fs_category== ) 

 

1._at: env_index = 1 

2._at: env_index = 3 

3._at: env_index = 5 

 

---------------------------------------------------------------------------

--- 

             |     Margin   std. err.      z    P>|z|     [95% conf. 

interval] 

-------------.-------------------------------------------------------------

-- 

_predict#_at | 

        1 1  |   0.4651     0.0827      5.62   0.000     0.3030      0.6272 

        1 2  |   0.3362     0.0214     15.71   0.000     0.2942      0.3782 

        1 3  |   0.1987     0.0605      3.28   0.001     0.0801      0.3173 

        2 1  |   0.2728     0.0759      3.59   0.000     0.1240      0.4216 

        2 2  |   0.3405     0.0216     15.76   0.000     0.2982      0.3828 

        2 3  |   0.3867     0.0873      4.43   0.000     0.2156      0.5578 

        3 1  |   0.2621     0.0638      4.11   0.000     0.1371      0.3871 

        3 2  |   0.3233     0.0217     14.90   0.000     0.2808      0.3658 

        3 3  |   0.4146     0.0932      4.45   0.000     0.2320      0.5972 

--------------------------------------------------------------------------- 

0.465110.1987

50.27280.3867

0.26210.4146
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(ANOVA + MANOVA)

. 

: 

  (ANOVA) 

.  

  (MANOVA) 

.  

 Oaxaca–Blinder decomposition 

.  

. 

. 

 (One-Way ANOVA)

. 
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. 

: 

 

 Shapiro–Wilk

.

:

 0: H.

 1: H.

 (ANOVA)  (MANOVA).

Shapiro–Wilk

343Shapiro-Wilk

المتغير                  الاختبار /  |      W (Shapiro-Wilk) | z       | p-value | عدد الملاحظات |

ج بعد التحويلالاستنتا |  | 

|---------------------------------------|----------------|-------------------|---------|------

-------|--------------------------| 

| food_security_index (الأصلي)           | 0.0204|   2.045 |           0.99314 |            508      

| Non-normal               | 

| log(food_security_index + 0.1)        | 508            | 0.99821           | 0.812   | 

0.2087      | Normal (p > 0.05)        | 

| Box-Cox transformed (λ ≈ 0.45)        | 508            | 0.99845           | 0.674   | 

0.2501      | Normal (p > 0.05)        | 

| sqrt(food_security_index)             | 508            | 0.99678           | 1.421   |0.0776      

 | (p ≈ 0.08) قريب من الطبيعي |

 Shapiro–Wilk 

 (W = 0.99314)  (p = 0.0204 < 0.05)

.
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log(food_security_index + 0.1)  (W = 0.99821) 

 (p = 0.2087 > 0.05).

 Box–Cox  (λ ≈ 0.45)  (W = 0.99845) 

 (p = 0.2501 > 0.05).

 (sqrt)  (p = 0.0776)

.

 Box–Cox 

 (ANOVA) 

 (MANOVA).

1 

.

 (One-Way ANOVA)

.

0: H.

1: H.

 (One-Way ANOVA)

.
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353oneway anova 

 employment_status 

Source SS df MS F Prob > F 

Between 

groups 
.865681331 5 .173136266 

1.24 0.2886 Within 

groups 
70.0356887 502 .139513324 

Total 70.9013701 507 .139844911 

terrain  

Source SS df MS F Prob > F 

Between 

groups 
.44851829 4 .112129573 

0.80 

0.5252 

Within 

groups 
70.4528518 503 .140065312   

Total 70.9013701 507 .139844911   

 farming_system 

Source SS df MS F Prob > F 

Between 

groups 
.328573718 3 .109524573 

0.78 0.5043 Within 

groups 
70.5727964 504 .14002539 

Total 70.9013701 507 .139844911 

 primary_crop 

Source SS df MS F Prob > F 

Between 

groups 
.499781427 5 .099956285 

0.71 

0.6141 

Within 

groups 
70.4015886 502 .140242208   

Total 70.9013701 507 .139844911   

 cultivated_area 

Source SS df MS F Prob > F 

Between 

groups 
.503361922 4 .125840481 

0.90 0.4642 Within 

groups 
70.3980081 503 .139956279 

Total 70.9013701 507 .139844911 

 irrigation_system 

Source SS df MS F Prob > F 

Between 

groups 
.38482 2 .19241 

1.38 0.2530 Within 

groups 
70.5165501 505 .139636733 

Total 70.9013701 507 .139844911 

 water_source_type 

Source SS df MS F Prob > F 

Between 

groups 
.174177122 3 .058059041 

0.41 0.7432 Within 

groups 
70.7271929 504 .140331732 

Total 70.9013701 507 .139844911 
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 (One-Way ANOVA) 

 (p-values)  (α = 0.05)

. 

 F 

 (F = 1.38) 

. 

0.174

0.86670

 (SS Total = 70.901) 

. 

. 

. 

.

2  
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 (One-Way ANOVA) 

. 

H₀ 

. 

H₁ . 

 (One-Way ANOVA) 

363oneway anova 

 

Source          SS            df   MS            F     Prob > F 

------------------------------------------------------------------------ 

Between groups  0.265552504   3    0.088517501   0.63  0.5949 

Within groups   70.6358176    504  0.140150432 

------------------------------------------------------------------------ 

Total           70.9013701    507  0.139844911 

 

 (One-Way ANOVA) 

  

F = 0.63  (Prob F = 0.5949) 0.05

 (SS Between = 0.265552504) 

 (SS Within = 70.6358176)

 (MS 

Between = 0.088517501)  (MS Within = 

0.140150432) (SS Total = 70.9013701df = 507) 

: 

-  

-  
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.

 ANOVA 

.

3 

 (One-Way ANOVA). 

H₀ . 

H₁. 

 (One-Way ANOVA) : 

373oneway anova 

                         

variables source SS df MS F Prob > F 

internet_access 

Between 

groups 
0.213300119 2 0.106650059 

0.76 0.4673 
Within 

groups 
70.6880699 505 0.139976376 

Total 70.9013701 507 0.139844911 

phone_use_level 

Between 

groups 
0.140176697 3 0.046725566 

0.33 0.8016 
Within 

groups 
70.7611934 504 0.140399193 

Total 70.9013701 507 0.139844911 

digital_training 

Between 

groups 
0.271134371 1 0.271134371 

1.94 0.1640 
Within 

groups 
70.6302357 506 0.139585446 

Total 70.9013701 507 0.139844911 
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 (One-Way ANOVA) 

 (Prob  F) 0.05 

(internet_access)  (df = 2) F = 0.76  p = 0.4673

 (SS Between = 0.2133)  (SS Within = 

70.6881) (phone_use_level)  (df = 3)

 F = 0.33  p = 0.8016

 (digital_training)  (df = 1)  F = 1.94  p = 0.1640

 (SS Between = 0.2711)

 (SS Total = 70.9014df = 507) 

: 

 . 

 . 

 . 

 ANOVA 

 (MANOVA) 
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1 

 (MANOVA). 

. 

0H. 

1H. 

 (MANOVA): 

383 (MANOVA) 

     Source | Statistic        df    F(df1,     df2) =   F   Prob>F 

         ------------.------------------------------------------------------  

               Model |W   0.7225        26    156.0   2800.5     1.02 0.4090 a 

                     | P   0.3147              156.0   2886.0     1.02 0.4055 a 

                     | L   0.3361              156.0   2846.0     1.02 0.4126 a 

                     | R   0.0965               26.0    481.0     1.79 0.0106 u 

                     |-------------------------------------------------------  

            Residual |                 481 

         ------------.------------------------------------------------------  

         employmen~s |W   0.9347         5     30.0   1906.0     1.08 0.3477 a 

                     | P   0.0670               30.0   2400.0     1.09 0.3425 a 

                     | L   0.0682               30.0   2372.0     1.08 0.3530 a 

                     | R   0.0238                6.0    480.0     1.91 0.0783 u 

                     |-------------------------------------------------------  

             terrain |W   0.9340         4     24.0   1661.8     1.37 0.1092 a 

                     | P   0.0674               24.0   1916.0     1.37 0.1097 a 

                     | L   0.0693               24.0   1898.0     1.37 0.1087 a 

                     | R   0.0360                6.0    479.0     2.87 0.0093 u 

                     |-------------------------------------------------------  

         farming_s~m |W   0.9501         3     18.0   1346.8     1.37 0.1388 a 

                     | P   0.0506               18.0   1434.0     1.37 0.1381 a 

                     | L   0.0518               18.0   1424.0     1.36 0.1395 a 

                     | R   0.0294                6.0    478.0     2.34 0.0309 u 

                     |-------------------------------------------------------  

         primary_c~p |W   0.9614         5     30.0   1906.0     0.63 0.9425 a 

                     | P   0.0391               30.0   2400.0     0.63 0.9412 a 

                     | L   0.0396               30.0   2372.0     0.63 0.9438 a 

                     | R   0.0184                6.0    480.0     1.47 0.1863 u 

                     |-------------------------------------------------------  

         cultivate~a |W   0.9722         4     24.0   1661.8     0.56 0.9567 a 

                     | P   0.0281               24.0   1916.0     0.56 0.9559 a 

                     | L   0.0283               24.0   1898.0     0.56 0.9576 a 

                     | R   0.0140                6.0    479.0     1.11 0.3527 u 

                     |-------------------------------------------------------  

         irrigatio~m |W   0.9683         2     12.0    952.0     1.29 0.2199 e 

                     | P   0.0319               12.0    954.0     1.29 0.2204 a 

                     | L   0.0326               12.0    950.0     1.29 0.2193 a 

                     | R   0.0259                6.0    477.0     2.06 0.0568 u 
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                     |-------------------------------------------------------  

         water_sou~e |W   0.9620         3     18.0   1346.8     1.03 0.4208 a 

                     | P   0.0384               18.0   1434.0     1.03 0.4193 a 

                     | L   0.0390               18.0   1424.0     1.03 0.4224 a 

                     | R   0.0235                6.0    478.0     1.87 0.0835 u 

                     |-------------------------------------------------------  

            Residual |                 481 

         ------------.------------------------------------------------------  

               Total |                 507 

         --------------------------------------------------------------------  

 (MANOVA) 

 Wilks’ Lambda (p = 0.4090)Pillai’s Trace (p = 0.4055)Lawley-

Hotelling Trace (p = 0.4126)

. 

 Roy’s Largest Root  (p = 0.0106)

. 

 Roy (p = 0.0093)  (p = 0.0309)

 (p = 0.0568)

. 

. 

. 

. 

. 
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. 

2 

 (MANOVA) 

H₀ 

H₁

. 

 (MANOVA) 

393 (MANOVA) 

 
Source | Statistic        df    F(df1,     df2) =   F   Prob>F 

         ------------.------------------------------------------------------  

         marketing~l |W   0.9752         3     18.0   1411.9     0.70 0.8134 a 

                     | P   0.0250               18.0   1503.0     0.70 0.8123 a 

                     | L   0.0253               18.0   1493.0     0.70 0.8144 a 

                     | R   0.0157                6.0    501.0     1.31 0.2517 u 

                     |-------------------------------------------------------  

            Residual |                 504 

         ------------.------------------------------------------------------  

               Total |                 507 

         

 --------------------------------------------------------------------  

(MANOVA) 

Wilks’ Lambda (p = 0.8134)Pillai’s Trace (p = 0.8123)Lawley-
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Hotelling Trace (p = 0.8144)Roy’s Largest Rootp 

= 0.2517 

 

 

 

3  

 (MANOVA). 

H₀ 

 1H

.

 (MANOVA) 
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403 (MANOVA) 

 
              source | Statistic        df    F(df1,     df2) =   F   Prob>F 

         ------------.------------------------------------------------------ 

               Model |W   0.9240         8     48.0   2434.7     0.82 0.8045 a 

                     |P   0.0780               48.0   2994.0     0.82 0.8043 a 

                     |L   0.0801               48.0   2954.0     0.82 0.8047 a 

                     |R   0.0335                8.0    499.0     2.09 0.0352 u 

                     |------------------------------------------------------- 

            Residual |                 499 

         ------------.------------------------------------------------------ 

         marketing~l |W   0.9728         3     18.0   1397.7     0.76 0.7487 a 

                     |P   0.0274               18.0   1488.0     0.76 0.7478 a 

                     |L   0.0277               18.0   1478.0     0.76 0.7497 a 

                     |R   0.0178                6.0    496.0     1.47 0.1871 u 

                     |------------------------------------------------------- 

         internet_~s |W   0.9717         2     12.0    988.0     1.19 0.2856 e 

                     |P   0.0284               12.0    990.0     1.19 0.2875 a 

                     |L   0.0290               12.0    986.0     1.19 0.2837 a 

                     |R   0.0256                6.0    495.0     2.11 0.0503 u 

                     |------------------------------------------------------- 

         phone_use~l |W   0.9751         3     18.0   1397.7     0.70 0.8185 a 

                     |P   0.0251               18.0   1488.0     0.70 0.8174 a 

                     |L   0.0254               18.0   1478.0     0.69 0.8196 a 

                     |R   0.0161                6.0    496.0     1.33 0.2408 u 

                     |------------------------------------------------------- 

            Residual |                 499 

         ------------.------------------------------------------------------ 

               Total |                 507 

         -------------------------------------------------------------------- 

  

 

 (MANOVA)  

 Wilks’ Lambda (λ = 0.9240 ،p = 0.8045)و ،Pillai’s Trace (p = 

0.8043) ،Lawley-Hotelling Trace (p = 0.8047) 

. 

 Roy’s Largest Root  (p = 0.0352)

.
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 Roy (p = 0.0503)

. 

. 

. 

. 

.

  Oaxaca–Blinder 

 (ANOVA)  (MANOVA) 

. 

. 



238 
 

 Oaxaca–Blinder 

. 

 (ANOVA)  (MANOVA)  (Oaxaca–

Blinder) 

. 

   

 Oaxaca-Blinder. 

H₀ . 

H₁ . 

 Oaxaca-Blinder:

413oaxaca_blinder decomposition 
 

                    |               Robust 

food_security_index | Coefficient  std. err.      z    P>|z|     [95% conf. 

interval] 

--------------------.--------------------------------------------------------------

- 

overall             | 

            group_1 |   3.035287   .0287647   105.52   0.000      2.97891  3.091665 

            group_2 |   2.835043   .0335583    84.48   0.000     2.769270  2.900816 

         difference |   .2002447   .0441992     4.53   0.000     .1136151  .2868743 

          explained |   .1207615   .0177223     6.81   0.000     .0860265  .1554965 

        unexplained |   .0794832   .0463124     1.72   0.086    -.0112874  .1702539 

--------------------.--------------------------------------------------------------

- 

explained           | 

    cultivated_area |   .0453512   .0060164     7.54   0.000     .0335591  .0571433 

    internet_access |   .0285648   .003337     8.56   0.000     .0220241  .0351055 

          tech_dim3 |   .0123817   .0016744     7.39   0.000     .0090999  .0156635 

          tech_dim7 |   .0081935   .005222     1.57   0.117    -.0020414  .0184284 

           org_dim9 |   .0105675   .0023219     4.55   0.000     .0060163  .0151187 

          org_dim12 |   .0052257   .0083602     0.63   0.532    -.0111614  .0216129 

          env_dim15 |   .0086472   .0022529     3.84   0.000     .0042316  .0130628 

          env_dim17 |   .0043600   .0056175     0.78   0.438    -.0066501  .0153701 

employment_status_2 |   .0076313   .0034192     2.23   0.026     .0009301  .0143325 

employment_status_3 |   .0060817   .0021577     2.82   0.005     .0018529  .0103105 

employment_status_4 |   .0090902   .0032969     2.76   0.006     .0026284  .0155520 

employment_status_5 |   .0122471   .0062217     1.97   0.049     .0000528  .0244413 

employment_status_6 |   .0058567   .004274     1.37   0.170    -.0025202  .0142336 

   farming_system_2 |   .0089415   .0028451     3.14   0.002     .0033651  .0145179 

   farming_system_3 |   .0100680   .0062949     1.60   0.110    -.0022698  .0224058 

   farming_system_4 |   .0074541   .0060124     1.24   0.215    -.0043299  .0192382 

marketing_channel_2 |   .0098143   .0075968     1.29   0.196    -.0050752  .0247038 

marketing_channel_3 |   .0128929   .0059149     2.18   0.029     .0013001  .0244857 
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marketing_channel_4 |   .0108542   .0040886     2.65   0.008     .0028402  .0188682 

--------------------.--------------------------------------------------------------

- 

unexplained         | 

    cultivated_area |  -.0505393   .1032634    -0.49   0.625     -.252932  .1518533 

    internet_access |    .039912   .1061427     0.38   0.707    -.1681239   .247948 

          tech_dim3 |   .0550691   .0946897     0.58   0.561    -.1305192  .2406575 

          tech_dim7 |  -.0305386   .0938445    -0.33   0.745    -.2144705  .1533933 

           org_dim9 |  -.0410891   .093645     -0.44   0.661     -.224630  .1424518 

          org_dim12 |   .0113282   .0980056     0.12   0.907    -.1807592  .2034156 

          env_dim15 |   .0258137   .104244     0.25   0.804    -.1785009  .2301282 

          env_dim17 |   .0180818   .0883309     0.20   0.838    -.1550437  .1912072 

employment_status_2 |   .0221813   .0194378     1.14   0.254     -.015916  .0602787 

employment_status_3 |   .0230659   .0135594     1.70   0.089    -.0035101  .0496419 

employment_status_4 |   .0132242   .0159606     0.83   0.407    -.0180581  .0445065 

employment_status_5 |   .0230334   .0127861     1.80   0.072    -.0020269  .0480937 

employment_status_6 |   .0092240   .0153509     0.60   0.548    -.0208631  .0393112 

   farming_system_2 |   .0266927   .032386     0.82   0.410    -.0367827  .0901681 

   farming_system_3 |    .039109   .0355166     1.10   0.271    -.0305022  .1087203 

   farming_system_4 |   .0270531   .037697     0.72   0.473    -.0468316  .1009377 

marketing_channel_2 |   .0364978   .0344339     1.06   0.289    -.0309915  .1039871 

marketing_channel_3 |   .0548541   .034058     1.61   0.107    -.0118982  .1216065 

marketing_channel_4 |   .0455113   .0310018     1.47   0.142     -.015251  .1062737 

              _cons |  -.0980015   .3109429    -0.32   0.753    -.7074383  .5114353 

 

3.0352.835

0.200 

(z = 4.53p < 0.001)

. 

 Oaxaca–Blinder0.121

60.4 (z = 6.81p < 0.001) 

0.07939.6 (z = 1.72p = 0.086). 

. 

 (cultivated_area) 

0.045 (z = 7.54p < 0.001) 

(internet_access) 0.029 (z = 8.56p < 0.001)

 

(tech_dim3: 0.012) (org_dim9: 0.011) (env_dim15: 0.009) 

. 
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. 
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. 

. 
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.
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(MANOVA)

Lawley-Hotelling، Pillai، Wilks )

Roy

Oaxaca–Blinder
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Oaxaca–Blinder
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 (ANOVA)

 (MANOVA)

 

 Oaxaca–Blinder decomposition
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Abstract:  

This study aims to analyze the impact of agricultural digital transformation on 

enhancing food security in Algeria by developing an analytical framework that 

links the dimensions of agricultural digital transformation (technological, 

organizational, and environmental) with the six dimensions of food security 

(availability, access, utilization, stability, agency, and sustainability). The study 

focuses on the cereal sector as a strategic component of the national food system. 

A quantitative approach was adopted, combining descriptive and econometric 

analysis, based on primary data collected from a field survey of 508 farmers 

across different agricultural regions. Data were processed using STATA 19.2, 

employing a set of statistical techniques including correlation analysis, regression 

models, and variance analysis. In addition, the Oaxaca–Blinder decomposition 

method was used to analyze the food security gap and to distinguish between 

explained and unexplained components, particularly in relation to differences in 

digital readiness and actual use of technologies among farmers. 

The results reveal a positive relationship between agricultural digital 

transformation and food security levels, with digital variables explaining a 

significant portion of the variation in food security ; However, the impact is not 

uniform across all dimensions. The findings indicate that agency and 

sustainability are the most responsive dimensions, while availability and stability 

show comparatively weaker effects ; Furthermore, the results demonstrate that 

disparities in food security are primarily driven by differences in digital and 

productive characteristics among farmers rather than differences in returns to 

these characteristics. 

The study also shows that farmers perceive digital transformation as an 

empowering tool that enhances decision-making capacity and improves resource 

management, rather than merely a means of achieving immediate productivity 

gains. Based on these findings, the study concludes that agricultural digital 

transformation represents a strategic pathway for reducing food security gaps in 

Algeria, provided that digital infrastructure is strengthened, knowledge capacities 

are enhanced, and access to technologies is expanded within a long-term vision 

focused on sustainability and digital governance in the agricultural sector. 

 

Keywords: Agricultural Digital Transformation, Food Security, Oaxaca–Blinder 

Decomposition, Digital Readiness, Digital Agriculture. 

 

 

 


