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ABSTRACT 
 
Perhaps the relationship between domestic investment and economic growth lies in the importance of 
investment in increasing the rate of economic growth, through its ability to compensate for the lack of 
domestic savings, and thus stimulate further economic growth, as the effect of local investment in 
bringing about technological progress by investing in equipment and the new capital machinery 
accompanying local investments, leading to an increase in the overall productivity of the factors of 
production. This research aims to study the impact of agricultural investment on the performance of 
Egyptian economic growth during the period (2005-2018). In achieving its objectives, the research 
relied on methods of descriptive and quantitative statistical analysis, Where some statistical analytical 
methods were used, such as time series analysis, simple and multiple regression, One Way ANOVA 
test to determine the extent of variation in the investment value in different commodity sectors, the 
Duncan test used to test the multiple range to determine the extent of variation in the value of the rate 
of return on Investment in different commodity sectors, and the partial adjustment model of Nirulov 
was used to estimate the factors determining the targeted agricultural investment in the various 
mathematical models after selecting the most suitable ones. The Klein model was also used to measure 
the efficiency of agricultural investment through the method of minimizing the small squares in two 
stages. 
 
Keywords: Agricultural investment, economic growth, investment rate, return on investment, capital 

intensification factor. 
 
Introduction 

The process of economic development depends on bringing about structural changes, through the 
transformation from a productive structure that depends on agricultural primary products to a productive 
structure characterized by a high ratio of industrial production to the gross national product, and the 
success of the economic development process depends on its ability to increase the volume of total 
investments, whether local or foreign, and distributing them among the various programs and projects 
and achieving the highest possible efficiency from the use of those investments, and introducing modern 
production methods that lead to an increase in total production, and then increasing total exports and 
reducing the gap in the overall trade balance. 

Investment is considered the most important reason for the components of achieving economic 
development in Egypt for the main role in bringing about change in the economic structure, increasing 
the rate of economic performance and establishing projects that lead to an increase in national income 
and achieve economic well-being for members of society, as the total value of national investments in 
various economic sectors about 345.4 billion pounds, while the value of agricultural investment 
amounted to about 21.2 billion pounds, with a contribution rate of about 5.5% of the total value of 
national investments during the average period (2011-2018). 

Despite the importance of the agricultural sector in the Egyptian economic structure, as it 
represents one of the main pillars on which the Egyptian economic structure is based, as the value of 
the agricultural GDP represents about 11.4% of the value of the gross domestic product, which amounts 
to about 2979 billion pounds, and despite the importance of total investment as one of the components 
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of output The local national, and despite the high return on investment in agricultural projects, reaching 
about 20.8 during the average period (2011-2018). 

However, the agricultural sector still suffers from a small percentage of the agricultural 
investment contribution to the total value of national investments, which led to a decrease in the number 
of agricultural workers from about 6.88 million workers in 2008 to about 5.69 million workers in 2018 
and a decrease in the relative importance of agricultural labor out of the total labor force. This negatively 
affected the performance of the agricultural sector, and thus the rates of agricultural development in 
Egypt decreased, which necessitates directing economic policies towards increasing agricultural sector 
investments. 

To achieve the desired development goals and achieve the highest rate of self-sufficiency in 
strategic commodities produced by the agricultural sector, and to encourage agricultural investment and 
accelerate agricultural and economic development. 
 
Research objectives: 

This research aims to study the most important determinants of agricultural investment in Egypt 
during the period (2005-2018) through: 
1. To Study the evolution of the relative importance of agricultural investment from the total domestic 

investment. 
2. Measuring the investment efficiency of the different sectors, according to some criteria for measuring 

investment efficiency (investment rate, return on investment, and capital intensification coefficient 
(employment factor) during the period (2005-2018). 

3. Measuring estimation of the most important determinants of agricultural investment in Egypt during 
the period (2005-2018), using the Nerlove's partial adjustment model to estimate the extent of 
deviation of agricultural investments from the targeted investments. 

4. The standard estimation of the Klein model to measure the efficiency of agricultural investment in 
Egypt. 

5. The standard estimation of the Harrod and Domer model to measure the rate of growth of real 
agricultural income. 

In achieving its objectives, this research relied on the methods of descriptive and quantitative 
statistical analysis, where some statistical analytical methods were used, such as time series analysis, 
simple and multiple regression, and the One Way ANOVA test to determine the extent of a variation in 
the investment value in different commodity sectors, and the use of some criteria Measuring the 
efficiency of agricultural investment, and the Duncan test was used to test the multi-term to determine 
the extent of variation in the value of the rate of return on investment for different commodity sectors. 
The (Klein model) was also estimated using the simultaneous equations method in a two-stage least 
square method, in addition to using the Nerlove's partial Adjustment Model to estimate the extent of 
deviation of agricultural investments from the targeted investments. The study relied on secondary data 
published in many official bodies such as the Ministry of Agriculture and Land Reclamation, the Central 
Agency for Public Mobilization and Statistics, and the Ministry of Planning, and some research, letters, 
studies and scientific books related to the research topic were also used. 
 
Research findings and Discussion 
 
First: The chronological development of the study variables during the period (2005-2018): 

By studying the development of total domestic investment, it was found that it increased from 
about 115.7 billion pounds in 2005 to about 513.7 billion pounds in 2018, an increase of about 344% 
from 2005, and by studying the equation of the general time trend of total domestic investment, it was 
found that it took an increasing general trend of about 25.06 billion pounds. It represents about 9.0% of 
the average of about 279.3 billion pounds during the study period. 

The study of the development of agricultural investment also showed that it increased from about 
8.04 billion pounds in 2005 to about 49.21 billion pounds in 2018, an increase of about 512% from 
2005, and by studying the equation of the general time trend of total agricultural investment, it was 
found that it took an increasing general trend of about 1.55 billion. EGP represents about 10.1% of the 
average of about 15.31 billion pounds during the study period, as it was found that the relative 
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importance of agricultural investment to the total investment amounted to about 4.46% during the 
average study period Table (1). 
 
Table 1: Equations for the general temporal trend of the evolution of the study variables during the 

period (2005-2018) 
F R2 Average Growth rate Sample Variable 

68.9** 0.852 279.3 9.0 
Ŷ2= 91.42 + 25.06 T                                         

(8.30)**
 

Total investment 
(Billion pounds) 

24.3** 0.669 15.31 10.1 
Ŷ2= 0.828 + 1.55 T 

(4.93)** 

Agricultural 
investment 
(Billion pounds) 

**Morale when   0.01,  *Morale when 0.05 
Source: It was collected and calculated from Table (1) by research. 

 
Table 2: The evolution of the total domestic investment and agricultural investment in Egypt during 

the period (2005-2018) (value: one billion pounds) 

% 
Total domestic  

investment 
 

Total agricultural 
investment 

Year 

6.9 115.7 8.04 2005 
5.0 155.3 7.79 2006 
4.0 199.5 8.07 2007 
3.2 215.7 6.86 2008 
2.9 231.8 6.74 2009 
3.0 229.1 6.83 2010 
2.2 246.1 5.37 2011 
3.5 241.6 8.38 2012 
4.4 265.1 11.63 2013 
4.0 333.7 13.41 2014 
4.2 392.0 16.28 2015 
5.8 300.8 17.34 2016 

10.3 470.5 48.39 2017 
9.6 513.7 49.21 2018 

4.46 279.3 15.31 Average 
Source: compiled and calculated from: 
1- Central Agency for Public Mobilization and Statistics, the annual statistical book, miscellaneous issues. 
2- Website of the Central Agency for Public Mobilization and Statistics: w.capmas.gov.eg 

 

Second: Measuring the efficiency of investment in the various economic sectors, using some 
efficiency measurement criteria: 

Agricultural investment is one of the most important factors that lead to the success of the 
agricultural development process, as it is considered the most important resource for increasing 
production and agricultural income and creating new job opportunities. The success of the agricultural 
development process depends on its ability to increase the volume of available agricultural investments 
and distribute them to various productive programs to achieve the highest possible production 
efficiency. And to find out the efficiency of investment in the agricultural sector through the use of 
some criteria for measuring the efficiency of agricultural investment, including: 

 
1. Rate of investment: 

The investment rate shows the size of the investment necessary to produce one unit of agricultural 
output, and the decrease in the value of the investment rate from the correct one reflects the existence 
of efficiency in agricultural investment and vice versa by increasing the value of this rate over the 
correct one, and it is calculated through the following equation: 

The rate of investment= 
Investment 

Gross domestic product 
The development of the agricultural investment rate revealed that it ranged between a maximum 

of about 1.66 for the electricity sector, and a minimum of about 0.03 for the construction and agricultural 
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sectors, which is less than the correct one, which indicates the efficiency of investment in the 
construction and agricultural sectors, in order to reduce the investment value required to produce a unit 
One of the outcomes during the study period - Table (3). 
 
Table 3: The evolution of the investment rate results for the different economic sectors in Egypt during 

the period (2005-2018) 
Agriculture Industry Petroleum Electricity Construction Year 

0.08 0.16 0.41 1.02 0.21 2005 
0.08 0.43 0.30 0.87 0.10 2006 
0.07 0.37 0.35 1.09 0.11 2007 
0.05 0.21 0.29 1.35 0.10 2008 
0.04 0.16 0.41 1.22 0.09 2009 
0.04 0.12 0.27 1.13 0.11 2010 
0.03 0.10 0.32 1.10 0.03 2011 
0.04 0.09 0.24 0.82 0.05 2012 
0.05 0.15 0.17 0.64 0.03 2013 
0.05 0.12 0.15 0.44 0.04 2014 
0.05 0.07 0.17 0.47 0.11 2015 
0.04 0.14 0.14 1.53 0.06 2016 
0.10 0.18 0.04 1.66 0.22 2017 
0.08 0.19 0.04 1.58 0.19 2018 
0.06 0.18 0.24 1.07 0.10 Average 

 Source: It was collected and calculated from Table (2) by research. 

2. Return on investment (productivity of investment) 
The return on investment shows the inverse of the rate of investment, which is the value of the 

output generated from one unit of agricultural investment, and the rise in the value of the return on 
investment over the correct one reflects the existence of efficiency in agricultural investment, and is 
calculated through the following equation: 

Return on investment = 
Gross domestic product 

Investment 
It is evident from the development of the return on agricultural investment that it ranged between 

a minimum of about 0.6 for the electricity sector, and a maximum of about 35.3, 34.7 for the 
construction and agricultural sectors, which is greater than the correct one, which indicates the 
efficiency of investment in the agricultural sector, due to the high value of the productivity of the 
investment unit Agricultural equipment during the study period - Table (4). 
 
Table 4: Evolution of the results of return on investment for the various economic sectors in Egypt 

during the period (2005-2018) 
Agriculture Industry petroleum Electricity Construction Year 

12.4 6.2 2.4 1.0 4.9 2005 
13.0 2.4 3.3 1.2 9.7 2006 
14.0 2.7 2.8 0.9 9.1 2007 
19.6 4.7 3.5 0.7 9.6 2008 
23.8 6.4 2.4 0.8 10.6 2009 
26.6 8.2 3.7 0.9 9.1 2010 
34.7 9.6 3.1 0.9 35.3 2011 
25.0 11.2 4.1 1.2 20.6 2012 
20.8 6.8 5.9 1.6 28.9 2013 
20.8 8.3 6.5 2.3 24.3 2014 
19.6 15.0 6.0 2.1 8.8 2015 
23.0 7.0 7.0 0.7 16.8 2016 
10.3 5.5 28.0 0.6 4.5 2017 
11.9 5.3 25.2 0.6 5.3 2018 
19.7 7.1 7.4 1.1 14.1 Average 

  Source: It was collected and calculated from Table (2) by research. 
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3. Capital Intensification Coefficient (Employment) 
The increase in national income leads to an increase in agricultural spending in the short 

term according to the multiplier theory, which is known as the income effect. It also affects the 
increase in the productive capacities of agricultural projects, which is known as the capacity 
effect, and the capital intensity factor (employment) shows the ratio between agricultural 
investment and the number of workers, and the more Its value for the correct one whenever 
this indicates that the agricultural sector is a capital intensive activity and vice versa, and is 
calculated through the following equation: 
 

Capital Intensification Coefficient (Employment) = 
Investment 

Number of Workers 
 

The results of the development of the agricultural capital intensification factor also 
showed that it ranged between a maximum of about 569 in the electricity sector, and a 
minimum that averaged about 2.4 in the agricultural sector, which is greater than the correct 
one, indicating that the agricultural sector is an intensive activity for capital use during the 
study period. Table (5). 
 
Table 5: Evolution of the results of the employment factor * for the different economic sectors in Egypt 

during the period (2005-2018) 
Agriculture Industry Petroleum Electricity Construction Year 

1.3 6.5 386.1 55.1 2.9 2005 
1.2 15.6 400.2 51.9 1.3 2006 
1.3 15.1 404.3 72.0 1.4 2007 
1.0 11.2 362.0 102.5 1.6 2008 
1.0 8.9 506.6 101.5 1.5 2009 
1.0 8.2 349.4 63.4 2.1 2010 
0.8 9.8 462.0 70.7 0.6 2011 
1.3 8.1 484.7 61.8 1.2 2012 
1.7 15.0 366.4 60.3 1.0 2013 
2.0 15.5 251.2 66.4 1.4 2014 
2.5 7.5 306.6 89.9 3.9 2015 
2.7 15.5 232.8 349.9 2.9 2016 
7.4 25.4 71.9 473.3 12.8 2017 
8.6 33.9 52.3 569.0 14.3 2018 
2.4 14.0 331.2 156.3 3.5 Average 

*Employment factor: one billion pounds / million workers 
   Source: It was collected and calculated from Table (2) by research. 

 
Third: To test the variation in investment efficiency rates for the different economic sectors in 
Egypt: 

A one-way analysis of variance was conducted to determine the extent of variation in investment 
efficiency rates for the different economic sectors in Egypt during the period (2005-2018), as it was 
found from the results of Tables (6 to 9) that there were statistically confirmed significant differences 
at the probability level 0.01 in The value of the investment rate, the return on investment, the 
employment factor, the investment value among the different economic sectors during the study period. 
 
Table 6: Results of the one-way variation in the investment rate between the most important different 

economic sectors during the period (2005-2018) 
Sig. F Mean Square df Sum of Squares Source of variance 

0.000 67.4 2.45 4 9.8 Between Groups 
    0.04 65 2.4 Within Groups 
      69 12.1 Total 

Source: It was collected and calculated from Table (3) by research. 
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Table 7: Results of the variation in one-way return on investment between the most important different 
economic sectors during the period (2005-2018) 

Sig. F Mean Square df 
Sum of 
Squares 

Source of variance 

0.000 16.3 716.30 4 2865 Between Groups 
    43.94 65 2856 Within Groups 
      69 5721 Total 

   Source: It was collected and calculated from Table (4) by research. 

Table 8: The results of the one-way variation of the employment factor among the most important 
different economic sectors during the period (2005-2018) 

Sig. F Mean Square df Sum of Squares Source of variance 
0.000 29.5 289900 4 1159599 Between Groups 

    9829.1 65 638893 Within Groups 
Total 1798492 69     Total 

   Source: It was collected and calculated from Table (4) by research. 

Table 9: Results of the discrepancy in one direction of the investment value in different economic 
sectors in billions of pounds during the period (2005-2018) 

Sig. F Mean Square df Sum of Squares Source of variance 
0.000 5.9 3161.18 4 12645 Between Groups 

    534.52 65 34744 Within Groups 
     69 47389 Total 

Duncan's New Multiple Range Test was used, as it was found from the results of Duncan's test 
of the investment rate value between different economic sectors that the agricultural, construction, and 
industrial sectors came in first place with an average of about 0.057, 0.104 and 0.178 respectively. , 
While the petroleum sector comes in second place with an average of about 0.236, while the electricity 
sector came in third and last place with an average of about 1.066 during the average study period Table 
(10). 
 
Table 10: Results of the Duncan test for the value of the investment rate coefficient among the most 

important different economic sectors during the period (2005-2018) 
The third The second First Sector 

  0.057 Agriculture 
 0.104 0.104 Construction 
 0.178 0.178 Industry 
 0.236  Petroleum 

1.066   Electricity 
1.000 0.087 0.118 The significant differences 

   Source: It was collected and calculated from Table (3) by research. 

While the results of Duncan's test of the value of the return on investment coefficient between the 
different economic sectors revealed that the electricity sector comes in first place with an average of 
about 1.107, while the industry and petroleum sector comes in second place with an average of about 
7,093 and 7,421 respectively, then the construction sector. In third place, with an average of about 
14.107, while the agricultural sector came in fourth and last place with an average of about 19,679 
during the average study period Table (11). 
 
Table 11: Results of the Duncan test for the value of the return on investment coefficient among the 

most important economic sectors 
The fourth The third The second First Sector 

   1.107 Electricity 
  7.093  Industry 
  7.421  petroleum 
 14.107   Construction 

19.679    Agriculture 
1.000 1.000 0.896 1.000 The significant differences 

   Source: It was collected and calculated from Table (4) by research. 
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As indicated by the results of Duncan's test of the value of the employment factor among the 
different economic sectors, the agriculture, construction, construction and industry sectors came in first 
place with an average of about 2,414, 3,493 and 14,014 respectively, while the electricity sector came 
in second place with an average of about 156,264, while it came The petroleum sector ranks third and 
last, with an average of about 331,179 during the average study period Table (12). 
 
Table 12: Results of Duncan Test for the value of the employment factor among the most important 

different economic sectors during the period (2005-2018) 
The third The second First Sector 

  2.414 Agriculture 
  3.493 Construction 
  14.014 Industry 
 156.264  Electricity 

331.179   petroleum 
1.000 1.000 0.773 The significant differences 

   Source: It was collected and calculated from Table (5) by research. 

As indicated by the results of Duncan's test of the investment value of the various economic 
sectors, the construction, construction and agricultural sectors come in first place with an average of 
about 10.524 and 15.31 billion pounds, respectively, while the agricultural sector shares with the 
electricity sector in second place with an average of about 15.31 and 31.388 billion. EGP respectively, 
while the electricity sector shares with the industrial sector with the petroleum sector in the third and 
last place, at an average of about 31,388,39,518,45.126 billion pounds during the average study period 
Table (13). 
 
Table 13: Results of Duncan's test of the investment value in billion pounds for different economic 

sectors during the period (2005-2018)  
The third the second First Sector 

  10.524 Construction 
 15.310 15.310 Agriculture 

31.388 31.388  Electricity 
39.518   Industry 
45.126   petroleum 
0.143 0.070 0.586 The significant differences 

   Source: It was collected and calculated from Table (2) by research. 

We conclude from the foregoing that although the sectors of agriculture, construction, 
construction and industry come in first place in terms of efficiency of the rate of investment, and the 
sectors of agriculture, construction and construction are ranked first in terms of the value of investments 
directed to them, despite the fact that the agricultural sector comes in the fourth and last place of In 
terms of the efficiency of the return on investment, which leads to imbalances in the way investments 
are distributed among those economic sectors, which requires the need to reconsider the policies of 
distributing national investments on the various economic sectors and paying attention to increasing 
investments directed to the agricultural sector. 
 
Fourth: The standard estimation of the Klein model to measure the efficiency of agricultural 
investment in Egypt 

Klein's model consists of three behavioral equations (Behavioral Equations) and three 
identification equations. The first equation assumes that an increase in both the profit of the current year 
and the profit of the previous year and an increase in investment in the previous year leads to an increase 
in investment, while a decrease in the interest rate leads to an increase in investment. . Whereas the 
second equation assumes that an increase in both the profit of the current year, the profit of the previous 
year, and the wages of labor leads to an increase in consumption. While the third equation assumes that 
an increase in both the gross national product in the current year and the gross national product in the 
previous year, and the technology represented in time leads to an increase in the demand for labor. 
Where : 
Invst: investment in year t Ldt: labor demand in year t 
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Invst (-1): Investment in the previous year (t) -1 Gnpt: Gross National Product (GNP) in year t 
Proft: profit in year t Gnpt (-1): gross national product in the previous year (t (-1) 
Proft (-1): profit in the previous year (t (-1) Tcnt: technology (time) in year t 
Rt: interest rate in year t. Govt: government spending in year t 
Cont: consumption in year t Nnpt: net national product in year t 
WLt: wages of labor in year t Taxt: taxes in year t 
WLt (-1): wages of labor in the previous year (t (-1) 
 

Where the model consists of six (endogenous) variables which are (gross national product, net 
national product, national profit, national consumption, national investment, labor demand), and five 
external variables (exogenous) which are (government spending, taxes, interest rate, etc.) Labor wages, 
technology represented in time), and three definitional equations which are (gross national product, net 
national product, and national profit). 

It was found from the results of estimating the Klein model using the two-stage least squares 
minimization method that the agricultural investment function is statistically significant at the 
probability level of 0.01, as the modified determination coefficient indicates that about 93.5% of the 
changes in agricultural investment are due to the change in the current year’s profit, the previous year's 
profit, Agricultural investment in the previous year and the interest rate, while the rest of the changes 
are due to other factors not included in the model. Where it was found from the agricultural investment 
function that an increase in the current year’s profit and previous year’s profit and agricultural 
investment in the previous year by 1%, respectively, leads to an increase in agricultural investment by 
1.3%, 0.5%, 0.26%, while a decrease in the interest rate leads to an increase in investment by 1.3%. % 
- Table (14). 

The results of the Klein model estimation showed that the agricultural consumption function is 
statistically significant at the probability level of 0.01, as the modified determination coefficient shows 
that about 96.2% of the changes in agricultural consumption are due to the change in the current year’s 
profit, the previous year’s profit and labor wages, while the rest of the changes are due to factors Others 
not covered by the model. As it was found from the consumption function that an increase in the current 
year’s profit, previous year's profit and labor wages by 1%, respectively, would lead to an increase in 
agricultural consumption by 1.53%, 0.64%, 0.48% - Table (14). 
 
Table 14: the standard estimation of the Klein model at the agricultural level during the period (2005-

2018) 

Regression functions of the Klein model Dependent variable 

Log Invst= 4.801 + 1.303 log proft+ 0.502 log proft(-1)+ 0.262 log Invst(-1)- 
1.296 log Rt   
          (4.42)**             (9.11)**          (2.89)**        (1.99)*           (-3.30)** 
           R-2 = 0.935                      F = 47.4                    D.W = 1.8 

 
Agricultural investment 
(Billion pounds) 

Log Cont = 7.372 + 1.53 log proft+ 0.639 log proft(-1)+ 0.478 log Wlt  
                  (2.88)**             (4.16)**           (2.01)*                          (2.35)*                                  
            R-2 = 0.962                      F = 111.5                D.W = 1.6 

Agricultural consumption 
(Billion pounds) 
 

Log LDt = 0.876 + 0.294 log Gnpt+ 0.393 log Gnpt(-1) + 0.481 Tcnt  
                       (1.45)              (1.98)*                  (3.01)**                (3.89)**                                  
           R-2 = 0.913                      F = 49.1                D.W = 1.8 

Wages of agricultural 
workers 
(Billion pounds) 
 

**Morale when 0.01 , *Morale when 0.05 
Source: It was collected and calculated from Table (2) by research. 

 
The results of the Klein model estimation showed that the demand function for agricultural labor 

wages is statistically significant at the significant level of 0.01, as the modified determination coefficient 
shows that about 91.3% of the changes in the demand for agricultural labor wages are due to the change 
in the gross national product in the current year, the total product National and technological changes 
in the previous year, while the rest of the changes are due to other factors not included in the model. 
Where the equation of the demand for wages of agricultural labor shows that the increase in the gross 
national product in the current year, the gross national product in the previous year and the technological 
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by 1%, respectively, leads to an increase in agricultural labor wages by 0.29%, 0.39%, 0.48% - Table 
(14). 
 

Fifth: the standard estimation of the Harrod and Domer model to measure the growth rate of real 
agricultural income: 

The Hard and Domer model aims to recognize the importance of investment in achieving national 
income growth rates, as increasing investment leads to creating effective demand, as well as increasing 
the productive capacity of various goods and services. An increase in real income, as the rate of growth 
is determined by the ratio of saving the country's economy to the national income that turns into 
investment and capital coefficient, as the model assumes: 
1- The existence of a relationship between the total size of the national capital stock and the national 

product. 
2- The national economy achieves a constant percentage of savings through national income. 
3- Investment represents the amount of addition to the national capital. 

As it is evident from the results of Table (15) - that the growth rate of agricultural income reached 
about 1.73% during the average period of study, while it was found that to achieve this rate, this required 
achieving an investment rate of about 6.47%, as well as achieving investment productivity of about 0.43 
during Study period (2005-2018). 
 
Table 15: Evolution of the Harrod and Domer model to measure the growth rate of real agricultural 

income in billions of pounds during the average period (2005-2018). 
Income 
growth 

rate  
(4) 
% 

Investment 
productivity 

(3) 
 

Capital 
factor 

(2) 
 

Investment 
rate (1) 

% 

Real 
agricultural 

income 

Total Real 
Agricultural 
Investment 

Current 
agricultural 

income 

Total current 
agricultural 
investment 

Year 

 0.94  8.66 148.14 12.83 92.9 8.04 2005 
7.1 1.48 1.07 7.61 160.15 12.18 102.4 7.79 2006 

10.3 -0.42 0.68 6.94 178.19 12.37 116.3 8.07 2007 
-2.1 1.39 -2.40 5.02 173.04 8.68 136.8 6.86 2008 
6.8 -0.82 0.72 4.88 185.08 9.04 138.1 6.74 2009 
-3.7 1.07 -1.22 4.53 177.69 8.06 150.7 6.83 2010 
3.2 1.22 0.93 2.99 186.35 5.57 179.7 5.37 2011 
5.4 0.77 0.82 4.39 193.13 8.49 190.8 8.38 2012 
4.4 0.91 1.30 5.70 199.64 11.39 203.8 11.63 2013 
5.5 0.63 1.10 6.00 210.01 12.59 223.7 13.41 2014 
4.5 0.01 1.60 7.24 217.91 15.77 224.9 16.28 2015 
4.1 -0.89 -0.16 6.75 116.44 7.86 256.9 17.34 2016 

-13.0 -0.72 -1.13 14.69 109.48 16.09 329.3 48.39 2017 
-9.9 0.43 -1.40 13.85 97.98 13.57 355.3 49.21 2018 
1.73 0.94 0.15 6.47 168.09 11.03 192.97 15.31 Average 

* Current values were adjusted for real values using the general index of wholesale prices with a base year of 2016 = 
100 
Source: It was compiled and calculated from Table No. (2) by research. 
 

1. Investment rate = 
Total real agricultural investment 

x 100 
Real agricultural income 

 

2. Capital coefficient =  
Total real agricultural investment 

Change in real agricultural income 
 

3. Productivity of investment =  
1 

Capital factor 
                   

4. Rate of growth in income =  Rate of investment x productivity of investment 
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Sixth: Standardized Estimation of the Factors Determining the Targeted Agricultural Investment 
Using Nirulov's Partial Adjustment Model: 

The formulation of research hypotheses for the causal relationships between the dependent 
variable and the independent variables is based on the identification and selection of the explanatory 
variables specified for agricultural investment, as the research hypotheses are limited to identifying the 
most important economic variables specified for agricultural investment, and the analytical model 
included several independent explanatory variables and a dependent variable represented in the total 
value of agricultural investment In billions of pounds (Y), as for the independent variables, they were: 
1. Total agricultural investment in the previous year in billions of pounds Y (-1) 
2 .The ratio of total agricultural product to GDP (X1). 
3. The ratio of total agricultural foreign trade to total agricultural product (X2). 
4. The exchange rate of the dollar in pounds (X3). 5- Inflation rate (x4). 
6. The ratio of the general budget deficit to the gross domestic product (X5). 
7. Discount price (x6). 8- Total national investment in billion pounds (X7). 

The desired and target level of the total agricultural investment value was estimated using 
Nerlove's partial adjustment model, where the Nerolov partial adjustment model is considered a long-
term dynamic model and can be formulated as follows: 
  
Yt: the target level of the total value of agricultural investment, while the variables X1, X2, X3,… Xn 
represent the actual level of the specified variables for the total value of agricultural investment. 
This model is estimated as an initial step in the short run as follows: 

ttt eXbXbXbYaY   3322111)1(   

: represents the adjustment factor, and its value ranges between zero and the integer one, and the value 
of close to zero indicates that a small part of the imbalance between the actual and the equilibrium is 
modified within one period of time, while the value of close to the correct one indicates that a large part 
of the gap Between the actual situation and its desired and targeted counterpart is covered within one 
period of time, and then the value of determines the speed of the adjustment or adjustment, and the 
average period of slowdown in the adjustment or adjustment Lag is equal to (-1). By conducting a 
multiple regression analysis of the explanatory variables specified for the value of agricultural 
investment during the period (2005-2018), the preference of the short-term double logarithmic model 
was found, which was converted to the long-term model using the Nerlove Adjustment Coefficient. 
By estimating the multiple regression function of the factors determining the target agricultural 
investment during the period (2005-2018) - Table (16) - it was found that the regression coefficients 
are consistent with the statistical and economic logic in terms of reference, and the significance of the 
regression coefficients was also proven at a significant level (0.01), as it was found that The total value 
of agricultural investment in billion pounds (Y) depends on the total agricultural investment in the 
previous year in billion pounds (-1), the ratio of total agricultural product to GDP (X1), the ratio of total 
agricultural foreign trade to the total agricultural product (X2), the price of The exchange of the dollar 
in pounds (X3), the ratio of the general budget deficit to GDP (X5), total national investment (X7) ( 
Eman and Walaa, 2019 , 2020). 
 
Table 16: The standard estimate of the factors determining the targeted agricultural investment using 

the partial adjustment model of Nerulov in Egypt during the period (2005-2018) 
The function Form 

���Ŷ� = 1.861 − 0.291 ������ + 0.866 ����� − 0.723 �����

+  1.736 ����� −  0.825 ����� + 0.592 ����� 
 (1.01)                         (-1.99)*             (2.00)*            (-4.48)* *                             
(9.33)* *                          (-2.92)*                              (2.86)*    
                                   F=104        R-2 =0.979        D.W=2.7 

The basic model 
(Double logarithm) 
 

���Ŷ� = 2.625 +  1.221 ����� −  1.02 ����� +  2.449 �����

−  1.164 ����� + 0.835 �����  

Partial Adjustment Form 
(long-term) 

**Morale when 0.01 , *Morale when 0.05 
Source: It was collected and calculated from Table (2) by research 
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Where the double logarithmic model revealed the existence of an inverse relationship between the total 
value of agricultural investment in billions of pounds (Y) and each of the total agricultural investment 
in the previous year Y (-1), the ratio of total agricultural foreign trade to the total agricultural output 
(X2), the ratio of the general budget deficit Of the gross domestic product (X5), as it was found that an 
increase of 1% in each of them, respectively, leads to a decrease in the value of agricultural investment 
by about 0.29%, 0.72%, and 0.83%. While it was found that there is a direct relationship between the 
total value of agricultural investment in billions of pounds (Y) and each of the ratio of total agricultural 
product to GDP (X1), the exchange rate of the dollar in pounds (X3), and total national investment 
(X7), where it was found that an increase of 1% In each of them, respectively, it leads to an increase in 
the value of agricultural investment by about 0.87%, 1.74% and 0.59%. 

It is also evident from the estimated parameters of the estimated standard model that the value of 
(1 -λ) in the standard short-term model amounted to about 0.71, and then the value of the adjustment or 
adjustment factor () is estimated at about 0.29, indicating that about 29% of the gap between the actual 
and the target situation They are adjusted within one time period, and the average slowdown required 
to borrow from the actual situation to the target situation is about 3.44 years. The long-term model could 
be expressed by the following equation: 

���Ŷ� = 2.625 +  1.221 ����� −  1.02 ����� +  2.449 ����� −  1.164 ����� + 0.835 ����� 

Through the estimated long-term partial adjustment model, it becomes clear that the ratio of total 
agricultural product to GDP, the ratio of total agricultural foreign trade to total agricultural product, the 
dollar exchange rate in pounds, the ratio of the general budget deficit to GDP, total national investment 
are among the most important determinants of the value of Agricultural investment in the short and long 
term, as it was found that a 10% change in the ratio of total agricultural foreign trade to total agricultural 
output, and the ratio of the general budget deficit to GDP, leads to a change in the opposite direction of 
the targeted agricultural investment value of about 10.2%, 11.6 % Respectively. 

It was also found that a change of 10% in the ratio of the total agricultural product to the GDP, 
the exchange rate of the dollar in the pound, and the total national investment leads to a change in the 
same direction for the value of the targeted agricultural investment with a rate of about 12.2%, 24.5% 
and 8.3%, respectively. By using the partial adjustment model of Nirulov, it was possible to estimate 
the target level for the value of agricultural investment and compare it to the actual level, as it was found 
from the results of Table (17) that the target level for the value of agricultural investment exceeds its 
actual counterpart, as the average target level for the value of agricultural investment during the average 
study period was about 20.04 billion pounds , While its actual counterpart was about 15.31 billion 
pounds, and the average percentage of the target level from its actual counterpart was about 1.71 
times(Eman, 2020 a& b, Mohamed and Eman, 2020). 
 
Table 17: The target and actual level of the value of the Egyptian agricultural investment in billion 

pounds during the period (2005-2018) 
Percentage of actual targeted 

agricultural investment 
Actual agricultural 

investment 
Targeted agricultural 

investment 
Year 

0.61 8.04 4.95 2005 
0.93 7.79 7.27 2006 
1.19 8.07 9.59 2007 
1.74 6.86 11.91 2008 
2.11 6.74 14.23 2009 
2.42 6.83 16.55 2010 
3.51 5.37 18.88 2011 
2.53 8.38 21.20 2012 
2.02 11.63 23.52 2013 
1.93 13.41 25.84 2014 
1.73 16.28 28.16 2015 
1.76 17.34 30.48 2016 
0.68 48.39 32.81 2017 
0.71 49.21 35.13 2018 
1.71 15.31 20.04 Average 

Source: It was collected and calculated from Table (2) by research 
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Through the modified model, the value of agricultural investment in Egypt can be predicted until 
2025, as the estimated standard model in the short and long term has good predictive power, as the 
square root of the mean squares of random error (RMSE) is about 1.204 and the average absolute error 
(MAE) is about 0.851. The inequality coefficient of U-Theil also approached zero, reaching about 
0.026, as it was found from the results of forecasting the value of the targeted agricultural investment 
until 2025 that the value of agricultural investment is expected to increase from about 49.21 billion 
pounds in 2018 to about 51.38 billion pounds in 2025. With an annual average estimated at 47.9 billion 
pounds during the period (2022-2025) - Table (18). 
 
Table 18: The target level for the value of agricultural investment is expected in billions of pounds until 

2025 
The targeted value of the agricultural investment Year 

44.41 2022 
46.73 2023 
49.06 2024 
51.38 2025 
47.90 Average 

Source: It was compiled and calculated from Table (2) by research and modified long-term standard Nirulov model. 

The most important findings of the study were found: 
Increase in the total domestic investment and agricultural investment at an increasing growth rate 

of about 9.0% and 10.1% of the average of about 279.3 and 15.31 billion pounds, respectively, during 
the study period. 

As revealed from the results of Duncan's New Multiple Range Test, although the agriculture, 
construction, construction and industry sectors come in the first place in terms of the efficiency of the 
investment rate, the agricultural, construction and building sectors are ranked first in terms of value The 
investments directed to them, despite the fact that the agricultural sector ranks fourth and last in terms 
of the efficiency of return on investment, which leads to imbalances in the way investments are 
distributed to those economic sectors, which requires the need to reconsider the policies of distributing 
national investments to different economic sectors and interest By increasing investments directed to 
the agricultural sector. 

Whereas, the results of the standard evaluation of the Klein model for measuring the efficiency 
of agricultural investment in Egypt showed that increasing the current year’s profit, the previous year’s 
profit, and the previous year’s agricultural investment by 1%, respectively, leads to an increase in 
agricultural investment by 1.3%, 0.5%, 0.26%, while A decrease in the interest rate leads to an increase 
in investment by 1.3%. While it was found that an increase in the current year’s profit, previous year's 
profit and labor wages by 1%, respectively, leads to an increase in agricultural consumption by 1.53%, 
0.64%, 0.48%. However, the increase in the gross national product in the current year, the gross national 
product in the previous year and the technological by 1%, respectively, would lead to an increase in 
agricultural labor wages by 0.29%, 0.39%, 0.48%. 

The results of the standard estimation of the Harrod and Domer model for measuring the growth 
rate of real agricultural income showed that the rate of growth of agricultural income amounted to about 
1.73%, while it was found that to achieve this rate, this required achieving an investment rate of about 
6.47%, as well as achieving investment productivity of about 0.43 during the study period. 
While the results of the standard assessment of the most important factors determining the value of the 
targeted agricultural investment using Nirulov's long-term partial adjustment model were found. 
During the period (2005-2018), the ratio of total agricultural product to GDP, the ratio of total 
agricultural foreign trade to total agricultural product, the dollar exchange rate in pounds, the ratio of 
the general budget deficit to GDP, total national investment are among the most important determinants 
of the investment value. In the short and long term, it was found that a 10% change in the ratio of total 
agricultural product to GDP, the ratio of total agricultural foreign trade to total agricultural product 
leads to a change in the opposite direction of the targeted agricultural investment value of about 10.2%, 
11.6% . 

It was also found that a 10% change in the exchange rate of the dollar in the pound, the ratio of 
the general budget deficit to the GDP, and total national investment leads to a change in the same 
direction of the targeted agricultural investment value of about 12.2%, 24.5% and 8.3%, respectively.  
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Through the modified Nirulov model, it was possible to predict the target agricultural investment 
value until 2025, as it is expected to increase the value of agricultural investment from about 49.21 
billion pounds in 2018 to about 51.38 billion pounds in 2025, with an annual average estimated at about 
47.9 billion pounds during the period (2022-2025). 

 
Recommendations: 
1. Encouraging investment in agricultural projects and reducing interest rates and taxes to attract local 

and foreign capital to establish agricultural projects. 
2. Work to remove the obstacles and problems that hinder agricultural investment so that the agricultural 

sector can achieve the highest possible efficiency from the use of available resources, as it is evident 
that the efficiency of agricultural investment is high. 

3. Work to increase the value of agricultural investments to reach the target level. 
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