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ABSTRACT 
This paper aims to measure the impact of agricultural foreign trade on agricultural development in 
Egypt through studying both: the agricultural development variables and agricultural foreign trade 
variables. Annual data covering the period (2000-2018) were used to estimate the impact of 
agricultural foreign trade on agricultural development in Egypt. Recursive Equations Model method 
was used in formulate standard model. The Two-Stage Least Squares method (2SLS) was used to 
estimate Simultaneous Equations Model, and it was found a positive relationship between AGDP and 
all of: agricultural investment, agricultural exports (at one year lagged) and agricultural imports. The 
results showed statistically significant positive relationship between Agricultural investments and 
Agricultural loans. While it found that agricultural exports have statistically significant positive 
relationship with Agricultural exports (at one year lagged). The positive relationship between 
agricultural imports and exchange rate has been confirmed. The results confirm the positive 
relationship between Agricultural labor force and both, Agricultural investments and Agricultural 
laborer wage.       
  
Keywords: Gross domestic product, agricultural product, domestic investment, agricultural 

investment, agricultural labor force, Agricultural laborer wage, total loans, agricultural 
loans. 

 
Introduction 

The agricultural sector plays an important role to increase the rate of development through 
vertical and horizontal expansion in order to increase the incomes of farmers, on the other hand, to 
achieve comprehensive economic and social development in the country. Foreign trade plays a major 
role in achieving national economic goals, especially the achievement of the country's foreign 
exchange returns needs to finance the economic development plans and economic transformation 
programs, and rebalance the trade and agricultural balance. Therefore, one of the most important goals 
of the agricultural policy is to increase the agricultural exports and access new foreign markets, which 
leads to an increase in the trade flow between Egypt and international markets, through Agricultural 
development programs plans that increase agricultural productivity and production, and increase the 
quantities of agricultural commodities exporting to foreign markets.  

 
Research problem: 

The relationship between agricultural development and foreign agricultural trade is consider 
most importance in setting plans, policies and strategies that can be followed to increase the net return 
of agricultural foreign trade and increase rate of agricultural development. The imbalance in the trade 
and agricultural balance may have a negative impact on the economic growth performance and then 
on the performance of total and agricultural development, which necessitated studying the effect of 
agricultural foreign trade on the agricultural development performance in Egypt.  

 
Research objective: 

This research aims to measure the impact of agricultural foreign trade on agricultural 
development in Egypt through studying both: the agricultural development variables and agricultural 
foreign trade variables. Also, to formulate standard model for the relationship between agricultural 
development variables and agricultural foreign trade. 
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Data and measurement procedures: 
Annual data covering the period (2000-2018) were used to estimate the impact of agricultural 

foreign trade on agricultural development in Egypt. The data available in Ministry of Agriculture and 
Land Reclamation (MALR), and the Central Agency for Public Mobilization and Statistics 
(CAPMAS) were used, The Recursive Equations Model method was used in formulate standard 
model. The Two-Stage Least Squares method (2SLS) was used to estimate Simultaneous Equations 
Model.  

 
Theoretical Model: 

The Recursive Equations Model was used to describe the economic relations between the 
variables under study. Where the equations were divided into two main groups, the first group 
represents a sub-model with simultaneous equations, and the Tow –Stage Least Squares method was 
used to estimate the parameters of the simultaneous equations model for the first group, which 
consists of 4 Endogenous variables and 3 Exogenous variables. The second group represents another 
sub-model with equations in simultaneous equations, information of the coefficients of the 
Endogenous variables of the first group was used to determine the values of the exogenous variables 
of the second group, which consists of two equations that include two Endogenous variables and two 
exogenous variables. 

 
Methodology 

The model consists of a set of simultaneous equations with a mutual effect; equations were 
divided into behavioral equations and identification equations. Behavioral equations explain how a 
particular economic phenomenon responds to changes in another economic phenomenon, while 
identification equations are based on a specific basis for some of the variables used in the study. 

The variable of Structural simultaneous equations model are divided into: 
(a) Endogenous Variables: their balanced value is determined from within the model through 

mutual effects within the model, called determined variables. 
(b) Predetermined Variables: that enter the formulating the model and have a predetermined 

value or are specified outside the model, and these variables are divided into: 
1- Exogenous Variables: It is determined outside the model and is considered a form data. 
2- Lagged Endogenous Variables: they are external (exogenous) variables because their 

value is predetermined from the previous period. 
The model consists of four simultaneous equations that include four internal (endogenous) 

variables, which are the agricultural GDP, agricultural investments, agricultural exports, and 
agricultural imports. The model also includes three predetermined variables which are the exchange 
rate, agricultural exports in the previous year, and the value of agricultural loans. By applying order 
condition on the model it can be noted from the agricultural GDP equation that the number of internal 
and predetermined variables that did not appear in equation (E) equals the number of model equations 
(the number of internal variables of the model (m) minus one), i.e. E= m-1, that means the agricultural 
GDP equation is Exact identify, as it was found that the agricultural investment equation and 
agricultural exports equation is also Exact identify. While it was found that the number of internal and 
predetermined variables that did not appear in equation (E) in the agricultural import equation is 
greater than the number of model equations minus one i.e. E > m-1, that is, the agricultural import 
equation is extremely identify than it should be. According the previous, it is possible to obtain for 
each of the three completely identified equations at least one specific value whose value differs from 
zero and then the behavioral model equations achieve degree and rank conditions of to use 2SLS. 

 
Model Specification 

In this section, the Recursive Equations Model used to explain the economic relations between 
the variables under study, where the equations were as follows. 

Y1t= F(Y2 , Y4 , X2) 
Y2t= F(Y4 , X2 , X3) 
Y3t= F(Y2 , X1 , X2) 
Y4t= F(Y2 , X1) 
Y5t= F(Y2 , Y6) 
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Y6t= F(Y1 , Y5 , X2) 
 
First: Endogenous Variable 

Y1t = value of agricultural GDP in billion L.E. 
Y2t = the value of agricultural investment in billion L.E. 
Y3t = The value of agricultural exports in the billion US$. 
Y4t = value of agricultural imports in billion US$. 
Y5t = Agricultural labor force in million. 
Y6t = Average annual wage of agricultural laborer in L.E/year. 
Y7t = the value of agricultural wages in billion L.E. 

 
Second: Exogenous Variable 

X1t = the exchange rate of Egyptian pound against the dollar. 
X2t = the value of agricultural exports in the past year in billion US$. 
X3t = the value of agricultural loans in billion L.E. 

 
Results and Discussion  
 
Evolution of Total Economic Indicators  

Results in table (1) of applying simple regression analysis reveal that gross domestic production 
(GDP) followed a statistically significant increasing trend over the period 2000-2018, by L.E 230.7 
billion at an annual growth rate of 13.9%. As for agricultural gross domestic production (AGDP) 
representing 13.6% of GDP and results reveal that AGDP followed a statistically significant 
increasing trend by L.E 24.7 billion, at an annual rate of 12.2%.  
 
Table 1: Simple Regression Equations for Total Economic Indicators over 2000-2018. 

Indicators Equation R2 F Average 
% Growth 

Rate 
Gross domestic production (GDP) 

(L.E billion) 
Ŷ= 651.1+230.7Xi 
                 (9.63)* 

0.85 92.7* 1656.5 13.9 

Agricultural gross domestic 
production (AGDP) (L.E billion) 

Ŷ= 43.8+24.7Xi 
               (9.06)* 

0.83 82.1* 203.1 12.2 

Local Investment (L.E billion) 
Ŷ= 1.22+22.7Xi 
               (13.1)* 

0.91 172.2* 225.6 10.1 

Agricultural investment (L.E 
billion) 

Ŷ= 2.28+0.89Xi 
               (4.18)* 

0.51 17.5* 11.2 8.0 

Agricultural exports (US$ billion) 
Ŷ= 0.35+0.16Xi 
                (7.6)* 

0.77 58.1* 1.97 8.2 

Agricultural imports (L.E billion) 
Ŷ= 1.71+0.24Xi 
               (3.5)* 

0.42 12.2* 4.07 5.8 

Exchange Rate (L.E /US$) 
Ŷ= 1.93+0.53Xi 
               (4.6)* 

0.56 21.2* 7.22 7.3 

Total labor force (Million ) 
Ŷ= 15.52+0.69Xi 
                (17.03)* 

0.95 290.0* 22.4 3.1 

Agricultural labor force(Million ) 
Ŷ= 5.25+0.08Xi 
               (3.7)* 

0.45 13.7* 6.09 1.4 

Agricultural laborer wage(L.E/ 
laborer/ year) 

Ŷ= 1599.5+803.0Xi 
                 (5.64)* 

0.65 31.8* 6430 12.5 

Agricultural wages(L.E billion) 
Ŷ= 11.9+5.17Xi 
                (6.87)* 

0.74 47.2* 39.8 13.0 

Total loans (L.E billion) 
Ŷ= 107.0+58.3Xi 
                  (5.2)* 

0.62 27.3* 476.0 12.2 

Agricultural loans (L.E billion) 
Ŷ= 2.39+0.40Xi 
                (3.61)* 

0.43 13.0* 6.35 6.3 

* Significance at 0.05. 
Source: Central Agency for Public Mobilization and Statistic (CAPMAS). 

  - Egyptian Central Bank.  
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Turning to Domestic investment, results presented in table (1) reveal that local investment 
followed a statistically significant increasing trend by L.E 22.7 billion, at an annual rate of 
10.1%.With regard to relative importance of Agricultural investments to total investment as seen in 
table (1), it can be noted that agricultural investment representing 5.3% of total investment over the 
period 2000-2018 and results reveal that agricultural investment followed a statistically significant 
increasing trend by L.E 0.89 billion, at an annual rate of 8%.  

Table (1) presents evolution of Agricultural exports over the period (2000-2018), where as it can 
be noted that agricultural exports representing 10.5% of total exports and results reveal that 
agricultural exports followed a statistically significant increasing trend by US$ 0.16 billion, at an 
annual rate of 8.2%.  

With regards to Agricultural imports as seen in table (1) the results reveal that relative 
importance of agricultural imports representing 10.1% of total imports, and agricultural imports 
followed a statistically significant increasing trend by US$ 0.24 billion, at an annual rate of 5.8%.  

With regard to Exchange Rate, the results as seen in table (1) reveal that the exchange rate 
followed a statistically significant increasing trend by L.E 0.53, at an annual rate of 7.3%.     

It is clear from Table (1) Total labor force followed a statistically significant increasing trend by 
0.69 million worker, at an annual rate of 3.1%.  

Table (1) presents trends of Agricultural labor force over the period 2000-2018 where it can be 
noted that relative importance of agricultural labor force representing 27.4% of total labor force, and 
results reveal that agricultural labor force followed a statistically significant increasing trend by 0.08 
million worker, at an annual rate of 1.4% over the period 2000-2018. 

Table (1) presents Agricultural laborer wage where it followed a statistically significant 
increasing trend by 803 L.E/ worker/ year, at an annual rate of 12.5% over the period 2000-2018. 

Turning to the Agricultural wages, results presented in table (1) reveal that Agricultural wages 
followed a statistically significant increasing trend by L.E 5.2 billion, at an annual rate of 13%.    

The results of table (1) also showed that Total loans followed a statistically significant increasing 
trend by L.E 58.3 billion, at an annual rate of 12.2% over the period 2000-2018. As for Agricultural 
loans, the results showed in table (1) that Agricultural loans representing 1.6% of total loans over the 
period 2000-2018 and results reveal that agricultural loans followed a statistically significant 
increasing trend by L.E 0.39 billion, at an annual rate of 6.3%. 

 
Standard Estimation of The relationship between agricultural development and foreign 
agricultural trade:   

The double logarithmic form is the best mathematical forms have been conducted to estimate the 
relationship. Table 2 shows the results obtained from regression function. The results show 1% 
increase in agricultural investments; agricultural exports (at one year lagged) and agricultural imports 
would result in statistically significant increasing in AGDP, by 0.74%, 0.22%, and 0.52%, 
respectively. As regard of agricultural investment, the result shows that 1% increasing in agricultural 
loans would result in statistically significant increasing in agricultural investment by 0.95%, and 
model variables explain 64.5% in agricultural investment change, while the statistically significant 
change in agricultural exports and agricultural imports haven't been proven. 

The results obtained from functional relationship as seen in table (2), show that 1% increase in 
agricultural exports (at one year lagged) would result in statistically significant increasing in 
agricultural exports by 0.89%, and model variables explain 92.7% in agricultural exports change. 

The imports function as show in table (2) reveal that a positive relationship between agricultural 
imports and exchange rate, where as 1% increasing in exchange rate would result in statistically 
significant increasing by 1.05% in agricultural imports, and exchange rate explain 24.1% of 
agricultural imports change. 

Table (2) presents the positive relationship between Agricultural labor forces and both 
Agricultural investment and Agricultural laborer wage, where as 1% increasing in each of both would 
result in statistically significant increasing in agricultural labor forces by 0.38% and 0.31% 
respectively. Two variables explain 52.5% in agricultural labor forces. 
 
 
 



Middle East J. Agric. Res., 8(4): 1371-1376, 2019 
EISSN: 2706-7955   ISSN: 2077-4605                                             DOI: 10.36632/mejar/2019.8.4.37 

1375 

Table 2: Standard Estimation of The relationship between agricultural development and foreign 
agricultural trade over period (2000-2018). 

Indicators Equation R/2 F D.W 

Agricultural gross 
domestic production 

(AGDP) 

logŶ1 = 2.9+0.74 logŶ2+ 0.22 logŶ4+ 0.52 logX2 
                       (10.9)*       (1.91)*         (5.66)* 

0.97 229.0* 1.5 

Agricultural investment 
logŶ2= 0.83+0.22 logŶ4+ 0.18 logX2+ 0.95 logX3 
                     (0.73)           (0.76)            (4.3)*   

0.65 11.9* 1.6 

Agricultural exports 
logŶ3= 0.23- 0.25 logŶ2+ 0.26 log X1+ 0.89 log 
X2 
                       (-1.45)          (1.11)           (11.3)*      

0.93 76.7* 1.5 

Agricultural imports 
logŶ4= 0.6+0.56 logŶ2+ 1.05 log X1 
                       (1.26)         (2.03)* 

0.24 3.8* 1.4 

Agricultural labor force 
logŶ5= 0.07+ 0.38 logŶ2+ 0.31 logŶ6 
                          (3.61)*       (4.18)* 

0.53 8.8* 1.5 

Agricultural laborer wage 
logŶ6= 3.45+1.36 logŶ1 + 0.93 logŶ5 +0.38 log 
X2  
                         (8.22)*        (1.32)           (1.84) 

0.91 60.8* 1.4 

* Significance at 0.05. 
Source: Central Agency for Public Mobilization and Statistic (CAPMAS). 

  - Egyptian Central Bank.  

 
The results obtained from functional relationship as seen in table (2), show that 1% increase in 

AGDP would result in statistically significant increasing in agricultural laborer wage by 1.36%, and 
model variables explain 90.9% in agricultural laborer wage. 

 
Summary and Recommendations 

This research aims to measure the impact of agricultural foreign trade on agricultural 
development in Egypt through studying both: the agricultural development variables and agricultural 
foreign trade variables. The Recursive Equations Model was used to describe the economic relations 
between the variables under study. It can be noted that all variables followed a statistically significant 
increasing trend over period (2000-2018), while the growth rates of all variables varied. 

The results obtained from Recursive Equation Model reveal that positive relationship between 
AGDP and all of: agricultural investment, agricultural exports (at one year lagged) and agricultural 
imports. The results showed statistically significant positive relationship between Agricultural 
investments and Agricultural loans. While it found that agricultural exports have statistically 
significant positive relationship with Agricultural exports (at one year lagged). The positive 
relationship between agricultural imports and exchange rate has been confirmed. The results confirm 
the positive relationship between Agricultural labor force and both, Agricultural investments and 
Agricultural laborer wage.  

      
In the light of the achieved results, the research offers the following recommendations: 

- Devoting more attention to increasing agricultural investment because of its positive impact on 
agricultural exports, labor and agricultural wages. 

- Dedicate efforts to increase financing agricultural activity through agricultural loans, due to its 
positive impact on agricultural investment and thus agricultural development. 

- Increasing, diversifying and opening new markets for agricultural exports for their positive 
contribution to the development process.    
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