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ABSTRACT

The study aimed to measure the impact of local variables, which are represented by the events of January 25 and the
liberalisation of the exchange rate and the consequent increase in energy prices, on the production and economic and
marketing indicators of the potato crop. The study period was divided into two periods, the first (2001-2010) representing
before January 25 and the liberalisation of the exchange rate, and the second period (2011-2019) representing after January
25 and the liberalisation of the exchange rate. Potatoes show an increase in the cultivated area, acre productivity, total
production available for consumption, and total losses of the potato crop in the period after January 25 and the liberalisation
of the exchange rate, with an increase rate of about 51.5%, 5.31%, 39.19%, 82.54%, and 168.83% than it was in a certain
period. before January 25 and liberalise the exchange rate for each, respectively. By using the dummy variables method to
measure the impact of the events of January 25 and the liberalisation of the exchange rate on the variables, it was found that
there was a statistically significant increasing effect of the events on the cultivated area and the total production of the potato
crop, while the statistical significance of the coefficients of the feddan productivity, the available for total consumption, and
the total loss of the potato crop was not proven. The study of the impact of local variables on the economic indicators of the
potato crop revealed an increase in production costs, farm price, and net yield of the potato crop after January 25th and the
liberalisation of the exchange rate, with increases of 129.85%, 134.49%, and 191.78%, respectively, compared to the period
prior to January 25th and the liberalisation of the exchange rate.It was also clear that there was a statistically significant
increasing effect of the events of the second period, as it was found that in the period after January 25 and the liberalisation
of the exchange rate, there was a greater boom in the net yield per feddan, the cost of the unit produced, and the agricultural
price than in its counterpart in the period before January 25 and the liberalisation of the exchange rate. As for the marketing
indicators of the potato crop, it was found that there had been an increase in both the wholesale and retail prices, and the
rate of increase was about 235.52%, or 240.56 percent of what it was in the period before January 25 and the liberalisation
of the exchange rate. By examining the impact of local variables on the marketing efficiency of the potato crop, it was found
that there was a decrease in the marketing efficiency in the period after January 25 and the liberalisation of the exchange
rate at a rate of about 12.7% compared to the period before January 25 and the liberalisation of the exchange rate. By studying
the simple matrix between the different price levels of the potato crop, it was found that there is a positive significant
correlation between the farm price and both the wholesale price and the retail price. It was also found that there is a very
strong correlation between the wholesale price and the retail price. By estimating the marketing efficiency functions, it was
found that when the farm price increased by 1%, it increased the marketing efficiency by 0.06%. It also appears that when
the cost of production per tonne increases by one pound, it leads to an increase in marketing efficiency of 0.21%. While it
was found that when the retail price decreased by 1%, it led to an increase in marketing efficiency of 0.28%, while remaining
low. It was found from the study of the retail function that when the farm price increased by 1%, it led to an increase in the
retail price by 0.78%. It was also clear that when the wholesale price increased by one pound, it increased the retail price by
0.27%. It was also found from the study of the cost function that about 73% of the changes in production costs are due to the
change in feddan productivity, while the rest of the changes are due to unmeasured factors in the function.
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Table 1. Cultivated area, yield, total production, consumption, losses, production costs, farm price, and the net return of

potato crop during the period (2001-2019).

Area ) ) ) Losses Total cost )
Year (1000 Yield Pr‘0f:|uct|on Corjs?mptlon (million (pound/ Farm price net return
(Ton/Fed.) | (million ton) (million ton) (pound/ton)
Fed.) ton) Fed.)

2001 214.8 10 2.12 1.54 0.19 2900 499 2090
2002 227.2 10.1 2.24 1.66 0.18 3185 509 1955.9
2003 228.4 10.3 2.32 1.65 0.18 3468 646 3185.8
2004 230 11.12 2.56 1.74 0.21 3724 648 3481.76
2005 300.7 10.56 3.18 2.23 0.34 3771 662 3219.72
2006 220.5 10.53 2.32 1.45 0.24 4566 719 3005.07
2007 257.1 10.7 2.78 1.74 0.29 5286 780 3060
2008 327.5 10.79 3.59 2.27 0.55 6845 834 2153.86
2009 329.7 10.9 3.66 231 0.56 7132 856 2198.4
2010 334.7 10.45 3.65 231 0.56 6776 865 2263.25
15t period Aver. 267.06 10.55 2.84 1.89 0.33 4765.3 701.8 2661.376
2011 390.8 10.83 4.34 2.51 0.62 7317 1078 4357.74
2012 402.4 10.95 4.76 2.62 0.83 7429 1001 3531.95
2013 381.6 10.8 4.27 2.35 0.89 7827 1612 9582.6
2014 409.1 10.9 4.61 2.54 0.88 8154 1631 9623.9
2015 436.8 10.8 4.96 4.46 1.00 8480 1590 8692
2016 375.7 10.6 4.11 3.80 0.86 10079 1614 7029.4
2017 414.9 11.4 4.84 4.10 0.92 15156 2085 8613
2018 408 11.4 4.96 4.20 0.95 16430 2095 7453
2019 422.62 12.3 5.20 4.44 1.00 17704 2334 11004.2
2" period Aver. | 404.66 11.11 4.67 3.45 0.88 10952.89 1645.67 7765.31
Total Aver. 332.24 10.81 3.71 2.63 0.59 7696.26 1160.95 5003.53

Source: it was estimated and calculated from the publications of the Ministry of Agriculture and Land Reclamation, Economic
Affairs Sector, separate issues.
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Table 2. Time series regression of the area, yield, total production, Consumption, and Losses of Potato Crop using Dummy
Variable method in Egypt during the period (2001-2019).

N Variable Equation R? F
1 Yi=190.62+ 13.89X0 +169.14X1 - 10.95 X2
Area *%(11.18 )**(5.06) **(3.27) **(2.59) x
2 (1000 Fed.) Y1 =190.62+ 13.89Xi 0.92 >6.83
3 Y2 = 360.36+2.94Xii
Yield Yi=10.19 + 0.07 X0 - 1.11X1 + 0.70 X2 %
4 (Ton/fed.) **(42.64) -(1.7) -(1.52-) -(1.18) 0.62 8.07
5 Yi=1.85+0.18 X0 + 1.66X1 - 0.103 X2
Production **(8.51) **(5.18) * (2.51) *(-1.91) -
6 (Million ton) Y1=1.85+0.18 X1 0.93 62.57
7 Y2 =3.51+0.08 X2
Consumption Yi=1.43 + 0.084 X0—2.29 X1 + 0.20 X2 .
8 (Million Ton) **(5,37) -(1.95) **(2.82-) -(0.01) 0.88 37.22
Losses Yi=0.064 + 0.048 X0 —0.34 X1 + 0.02 X2 %
9 (Million Ton) -(1.18) **(5.54) *(2.06-) -(1.22) 0.95 9030
Where:
Yi: refers to estimated value of variable under study in X (year). Xi: refers to Time variable by year since i =1,2,3,,19.
X1: refers to the dummy variable that takes the value of one in years after the events of January 25 and the liberalization of
the exchange rate, and zero in other years. X2 : Refers to the product of X1 multiplying X2.
(**) ,(*) : refers to the statistical significance at the level of 0.05, 0.01, respectively. - : refers to statistical insignificance.

Source: it was estimated and calculated from the data of Table (1)
Table 3. Time series regression of the area, yield, total production, Consumption, and Losses of Potato Crop in Egypt during
the period (2001-2019).

constant regression Annual change
Variable Eq. amount coefficient Rz F Average 8
(@) B rate (%)

Area 200.72 13.25 o

(1000 Fed.) 1 *%(12.76) *%(9.61) 0.85 92.34 333.26 3.98
Yield 10.13 0.07 o

(Ton/fed.) 2 *%(50.61) *(4.58) 0.55 20.98 10.81 0.63
Production 1.92 0.18 -

(Million ton) 3 *%(11.2) *%(11.91) 0.89 1418 371 4.83
Consumption 0.97 0.17 -

(Million Ton) 4 **(4.33) **(8.43) 081 71.08 263 631
Losses 0.051 0.05 o

(Million Ton) > (1.20) **(14.52) 0.93 210.88 0.59 9.14

Where: the numbers below the regression coefficients refer to the calculated (t) value.
(**):statistical significance at 0.01 (-) : indicates statistical insignificance
Source: It was estimated and calculated from the data in Table (1).
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Table 4. Time series regression of the Economic indicators of Potato Crop using Dummy Variable method in Egypt during
the period (2001-2019).

Eq Variable Equation R? F
1 Yi=1936+ 514.42X0-12266.6X1 + 904.48 X2
Total Cost *(2.21)**(3.64) **(4.59-) **(4.15)
2 (pound/Fed.) Yi =1936+ 514.42Xi 0.93 65.46
3 Y2 =-10330.6 +1418.9Xii
4 Yi=464.6 + 43.13X0 — 898.68 X1 + 95.52 X2
Farm price **(5.83) **(3.37) **(-3.72) **(4.85) 0.62 8.07
5 )Ton/Pound( Y1 =464.6 + 43.13Xi ' ’
6 Y2 =-434.08+ 138.65Xii
7 Yi=2774.14 —20.50 X0 — 3462.65X1 + 584.09 X2
Net return *%(2.74) -(0.13) -(-1.12)  *(2.33)
8 | )Fed./Pound( Y1=2774.14 - 20.50 Xi 0.81 21.66
9 Y2 =-688.51 +563.59 Xii
Relation between Yi=39.34 +2.23 X0 + 719.61 X1 + 0.54 X2
10 price and cost -(0.14) **(3.84) *(1.84) -(0.85) 0.94 83.53
Where:
Yi: refers to estimated value of variable under study in X (year).
Xi: refers to Time variable by year sincei=1,2,3,......... ,19.

X1: refers to the dummy variable that takes the value of one in years after the events of January 25 and the liberalization of
the exchange rate, and zero in other years.

X2 : Refers to the product of X1 multiplying X2.

(**),(*) : refers to the statistical significance at the level of 0.05, 0.01, respectively.

- : refers to statistical insignificance.

Source: it was estimated and calculated from the data of Table (1).
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Table 5. Time series regression of the Economic indicators for Potato Crop in Egypt during the period (2001-2019).

constant regression
. . 2 Annual change
Variable Eq. amount coefficient R F Average
rate (%)
(a) B

Total Cost 367.04 790.13

1 0.80 **67.94 8268.36 9.56
(pound/Fed.) -(0.35) *%(8.24)
Farm price 171.26 98.97

3 0.90 **149.72 1160.95 8.53
)Ton/Pound( *(1.86) *%(12.24)
Net return 486.03- 459.30 .

2 - 0.69 37.07 4288.56 11.35
)Fed./Pound( -(0.57) (6.09)
Relation between price and 132.18 1.46

4 0.88 **128.25
cost -(1.31) **(11.33)

Where: the numbers below the regression coefficients refer to the calculated (t) value.
(**):statistical significance at 0.01.

(-) : refers to statistical insignificance

Source: It was estimated and calculated from the data in (Table 1).
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Table 6. Wholesale and retail prices and the share of each of the producer, wholesaler, retailer and intermediaries of the

potato crop during the period (2001-2019).

Year Wholesale price (;it::dr;rtls:) Farmer Wholesaler retailer share Intermedia-
(pound/ton) share(%) share (%) (%) ries(%)
2001 735 1119 44.59 21.09 34.32 55.41
2002 724 993 51.26 21.65 27.09 48.74
2003 1075 1389 46.51 30.89 22.61 53.49
2004 1148 1502 43.14 33.29 23.57 56.86
2005 853 1146 57.77 16.67 25.57 42.23
2006 1209 1713 41.97 28.60 29.42 58.03
2007 1472 1641 47.53 42.17 10.30 52.47
2008 1558 2065 40.39 35.06 24.55 59.61
2009 1960 2430 35.23 45.43 19.34 64.77
2010 2370 2860 30.24 52.62 17.13 69.76
15t period Aver. 1310.4 1685.8 43.86 32.75 23.39 56.14
2011 3400 4060 26.55 57.19 16.26 73.45
2012 4060 5040 19.86 60.69 19.44 80.14
2013 4500 5970 27.00 48.38 24.62 73.00
2014 3280 4780 34.12 34.50 31.38 65.88
2015 3250 4740 33.54 35.02 31.43 66.46
2016 4400 5900 27.36 47.22 25.42 72.64
2017 3890 5390 38.68 33.49 27.83 61.32
2018 5560 7060 29.67 49.08 21.25 70.33
2019 7230 8730 2411 58.71 17.18 75.89
2" period Aver. 4396.67 5741.11 28.99 47.14 23.87 71.01
Total Aver. 2772.32 3606.74 36.62 39.57 23.62 63.18

Source: Central Agency for Mobilization and Statistics, price bulletins of raw materials and food products, different issues.

Table 7. Time series regression of the shares for the different marketing organizations for the potato crop using Dummy

variables during the period (2001-2019)
Eq. | Variable Equation R? F
1 Wholesale price Yi =406.73 + 164.30 X0 — 940.07 X1 + 676.78 X2 0.88 37.29
(pound/ton) (0.9) *(2.15) -(0.65-) -(1.40) ’ ’
2 Yi=682.73 + 182.38 X0 — 1116.62 X1 + 229.29 X2
retail price -(1.52) *(2.52) -(0.82-) *(2.05)
3 (pound/ton) Y1=682.73 + 182.38 Xi 0.95 90.67
4 Y2 =-433.89 +411.67 Xii
5 Yi=53.02-.166 X0 — 33.10X1 — 1.24 X2
Farmer share *%(12.75 )*(-2.48) *(-2.61) *(-2.20)
‘75 (%) Y1=53.02-1.66Xi 0.70 11.68
Y2 =19.92+0.61Xii
8 Yi=15.76 + 3.09X0 + 42.85 X1 —3.85 X2
*(2.49) **(3.03) *(2.23) *(2.46-)
0
9 Wholesaler share (%) Y1 =15.76 + 3.09 Xi 0.58 7.03
10 Y2 =58.60 —0.76 Xii
Yi=31.23-1.42 X0 - 9.75X2 + 1.58 X2
1 0y
11 | retailer share (%) #%(7.95) *(-2.25) -(0.82) -(1.63) 0.26 1.72
12 Yi=46.98+.166 X0 + 33.10 X1 —2.27 X2
L **(11.30) *(2.48) *(2.61) *(2.20)
0,
13 Intermediaries(%) Vi< 46.98+ 166 Xi 0.70 11.68
14 Yi =80.08 — 0.61 Xii

Where: Yi: refers to estimated value of variable under study in X (year). Xi: refers to Time variable by year since i =

X1: refers to the dummy variable that takes the value of one in years after the events of January 25 and the liberalization of

the exchange rate, and zero in other years.

X2 : Refers to the product of X1 multiplying X2.

(**),(*) : refers to the statistical significance at the level of 0.05, 0.01, respectively.

- : refers to statistical insignificance.

Source: it was estimated and calculated from the data of Table (6).
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Table 8. Time series regression of wholesale and retail prices and the share of intermediaries for the potato crop during the
period (2001-2019).

constant regression
. . 2 Annual change rate
Variable Eq. amount coefficient R F Average (%)
(a) B ’
. 95- 279.08
Wholesale price (pound/ton) 1 **132.58 0.89 2695.83 10.35
-(0.34)- #%(11.52)
retail price 139.14- 366.94
2 *¥%170.03 0.91 3530.25 10.39
(pound/ton -(0.43)- **(13.04)
Farmer share 49.49 1.23-
3 **17.02 0.50 37.24 3.29-
(%) **(14.61) **(4.13)-
25.73 1.32
Wholesaler share (%) 4 **9.55 0.36 38.97 3.41
**(5.27) **(3.09)
) 24.77 0.097-
retailer share (%) 5 -0.15 0.01 23.8 0.41-
**(8.54) -(0.38)-
L. 50.51 1.23
Intermediaries(%) 6 *%19.08 0.50 62.76 1.95
**(14.91) **(4.13)

Where: the numbers below the regression coefficients refer to the calculated (t) value.
(**): statistical significance at 0.01.

(-): refers to statistical insignificance

Source: It was estimated and calculated from the data in Table (1).
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Table 9. Absolute marketing margins (pounds /ton), relative (%), production costs (pounds / ton), marketing efficiency of
potatoes during the period (2001-2019).

Marketing Margines
Whalesale - farm Retail - whalesale Retail - farm A Marketing (%)
Year Absolute Relative Relative Relative Production Efficiency
(pound) %) Absolute %) Absolute (%) Cost ()
(3) (5) (7)
(1) (2) (4) (6)

2001 236 21.09 384 34.32 620 55.41 2900 82.39
2002 215 21.65 269 27.09 484 48.74 3185 86.81
2003 429 30.89 314 22.61 743 53.49 3468 82.36
2004 500 33.29 354 23.57 854 56.86 3724 81.35
2005 191 16.67 293 25.57 484 42.23 3771 88.63
2006 490 28.60 504 29.42 994 58.03 4566 82.12
2007 692 42.17 169 10.30 861 52.47 5286 85.99
2008 724 35.06 507 24.55 1231 59.61 6845 84.76
2009 1104 45.43 470 19.34 1574 64.77 7132 81.92
2010 1505 52.62 490 17.13 1995 69.76 6776 77.25
First period Aver. 608.6 32.75 375.4 23.39 984 56.14 4765.3 83.36
2011 2322 57.19 660 16.26 2982 73.45 7317 71.05
2012 3059 60.69 980 19.44 4039 80.14 7429 64.78
2013 2888 48.38 1470 24.62 4358 73.00 7827 64.23
2014 1649 34.50 1500 31.38 3149 65.88 8154 72.14
2015 1660 35.02 1490 31.43 3150 66.46 8480 72.91
2016 2786 47.22 1500 25.42 4286 72.64 10079 70.16
2017 1805 33.49 1500 27.83 3305 61.32 15156 82.10
2018 3465 49.08 1500 21.25 4965 70.33 16430 76.79
2019 5125 58.71 1500 17.18 6625 75.89 17704 72.77
Second period

Aver. 2751 47.14 1344.44 23.87 4095.44 71.01 10952.89 71.88
Total Aver. 1623.42 39.57 834.42 23.62 2457.84 63.18 7696.26 77.92

Where: Marketing Margins for Potatoes:

1- Wholesale - product (absolute) = (wholesale price - product price)

2- Wholesale - product (relative) = (wholesale price - product price) + retail price x 100
3 - Retail - wholesale (absolute) = (retail price - wholesale price)

4- Retail - wholesale (relative) = (retail price - wholesale price) + retail price x 100

5- Retail — Product (Absolute) = (Retail Price — Product Price)

6- Retail - product (relative) = (retail price - product price) + retail price x 100
**Marketing efficiency = 100 - { (5) + (5+7) } x 100.

Source: it was estimated and calculated from the data in Table (9).
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Table 10. Time series regression of the absolute and relative marketing margins, marketing efficiency for Potato using Dummy
Variable in Egypt during the period (2001-2019).
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Eq | Variable Equaion R? F
1 a:sr::::e/“cjl:zf:;glge'r\;'?ri':n i Yi=-57.87 +121.80 X0 - 41.38 X1+ 68.84 X2 076 1578
p *%(.0.11) -(1.52) -(0.03) -(0.56) : :
/ ton)
2 Yi=15.76 + 3.09 X0 + 42.85 X1- 3.85 X2
Relative Marketing Margin *(2.49) **(3.03) *(2.23) *(-2.46) 058 703
3 (Farmer / Wholesaler)(%) Y1=15.76 + 3.09 Xi ’ ’
4 Y2 =58.6 —0.77 Xii
5 Absolute Marketing Margin ( v :276:?28;)67))_((%_92)1_7(?0556))(1:26;4)93 X
g }I\::I;?‘I)esaler / Retailer) (pounds V12276 + 18.07 Xi 0.92 55.56
Y2 =99.44+83Xii
3 Relative Marketing Margin ( Yi=31.23-1.42 X0 — 9.75X2 + 1.58 X2 0.26 1.72

Wholesaler / Retailer) (%)

**(7.95) *(-2.25) -(0.82) -(1.62)

Abso.lute Marketing Margin ( Yi=218.13 + 139.35 X0 — 217.94X1+ 133.77 X2
9 Retailer / farmer) (pounds / (0.5) *(1.85) -(-0.15) ~(1.15) 0.88 37.2

ton)
10 Yi=46.98+.166 X0 + 33.10 X1 — 2.27 X2
11 Relative Marketing Margin ( *%(11.30) *(2.48) *(2.61) *(2.20) 0.70 11.68
12 Retailer / farmer) (%) Y1=46.98 + 1.66 Xi ’ '
Y2 = 80.08-0.61Xii
13 Yi=85.39 -.037 X0 + 32.68 X1 + 1.65 Xi
. — *%(31.98) -(-0.86) **(4.02) *(2.49)
0,
i: Marketing Efficiency (%) Vi =85.39 — 037 Xi 0.76 16
Yi=52.71 + 1.28Xii
Where:
Yi: refers to estimated value of variable under study in X (year).
Xi: refers to Time variable by year sincei=1,2,3,......... ,19.

X1: refers to the dummy variable that takes the value of one in years after the events of January 25 and the liberalization of
the exchange rate, and zero in other years.

X2 : Refers to the product of X1 multiplying X2.

(**) ,(*) : refers to the statistical significance at the level of 0.05, 0.01, respectively.

- : refers to statistical insignificance.

Source: it was estimated and calculated from the data of Table (9).
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Table 11. Time series regression of the absolute and relative marketing margins, marketing efficiency for Potato Crop in Egypt
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during the period (2001-2019).

constant regression
. . 2 Annual change
Variable Eq. amount coefficient R F Average
rate (%)
(a) B
Absolute Marketing Margin
-443.35 206.68
(Farmer / Wholesaler) (pounds / 1 **47.39 0.74 2695.83 10.35
-(-1.30) **(6.88)
ton)
Relative Marketing Margin -24.54 1.50
2 *¥*12.17 0.42 3530.25 10.39
(Farmer / Wholesaler)(%) **(4.99) **(3.49)
Absolute Marketing Margin (
. -44.14 87.86
Wholesaler / Retailer) (pounds / 3 **80.54 0.83 37.24 3.29-
-(-0.40) **(8.98)
ton)
Relative Marketing Margin ( 25.13 -0.15
4 -0.34 0.20 38.97 3.41
Wholesaler / Retailer) (%) **(8.50) -(-0.58)
Absolute Marketing Margin ( -487.49 294.53
. 5 **88.68 0.84 23.8 0.41-
Retailer / farmer) (pounds / ton) -(-1.37) *%(9.42)
Relative Marketing Margin ( 49.67 1.35
. 6 **21.76 0.56 62.76 1.95
Retailer / farmer) (%) **(15.04) **(4.67)
. » 86.17 -0.83
Marketing Efficiency (%) 7 **11.48 0.40 76.97 0.75-
**(31.05) **(-3.39)

Where: the numbers below the regression coefficients refer to the calculated (t) value.
(**):statistical significance at 0.01.

(-) : refers to statistical insignificance

Source: It was estimated and calculated from the data in Table (9).
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Table 12. the correlation matrix between the different price levels of the potato crop during the period (2001-2019).

Variable Farm price Walesale price Retail price
farm pricel 1

Walesale price 0.92 1

Retail price 0.94 0.99 1

Source: It was estimated and calculated from the data in Table (6).
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Marketing Efficiency Function
ME t = 10+ 11 Pft + 12 Costu — 313 Prt + Error
Retail Price Function
Prt = 320 + B21Pft + 22 Pw1+ Error
Production Cost Function
Costt=B30+B31Y+B32Y2+B33Y3
Where:
ME: Marketing Efficiency
Pf: Farm price
Pw: Whalesales price.
Prt: Retail price.
Costu: Ton production cost.

Cost: production cost.
Y:yield.
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Table 13. Estimation of the marketing efficiency, retail price and production costs Functions of the potato crop in Egypt

during the period (2001-2019).
Function Eq Function Parameters R2 P-value

Marketing Efficiency 1 Y= 80.33 + 0.004 Pf + 0.022 Costu — 0.006Pt 0.86 0.0002
(0.0001)** (0.31)- (0.000)** (0.003)**
€(0.06) €(0.21) €(0.28)
Retail Price 2 Y=-177.56 + 0.84 Pf + 1.02 PwL 0.99 0.0005
-(0.07)- (0.0002)** (0.0001)**
€ €(0.78) € (0.27)
Cost production 3 Y=3226.76 - 875.86y +78.61y? — 2.32y3 0.73 0.0007
(0.18)- (0.012)* (0.19)- (0.2)-
€(1.23) €(1.19) €(0.38)
Where: the numbers below the coefficients refer to the calculated (t) value.
(**):statistical significance at 0.01. (*):statistical significance at 0.05
(-) : indicates statistical insignificance €: refers to the Elasticity of the variables
Source: It was estimated and calculated from the data in Table (6).
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