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Abstract 

Agricultural investments, agricultural capital accumulations and average per capita agricultural 

product are considered as important factors in raising levels of sustainable agricultural development, 

and it is important to quantify the relationship among these factors. The study aimed to measure the 

impact of some factors affecting sustainable agricultural development in Iraq. The variables used in this 

study are agricultural investment, accumulated agricultural capital and the average per capita 

agricultural product as independent variables, while sustainable agricultural development represents the 

dependent variable. The data for these variables are the time series covered the period from 1990 to 

2020 obtained from Ministry of Planning - Central Statistical Organization (COS), Statistical Group for 

the years (1990-2020). The Johansen's cointegration method was used to estimate the long-run 

equilibrium relationship among the study variables, and the Toda-Yamamato methodology was used to 

test the causality. The results showed the weak levels of sustainable agricultural development in Iraq 

during the period (1990-2020), as it did not exceed (0.160), and the reason for this may be due to the 

failure of most development indicators to keep pace with the increase in population as well as the 

unstable political and security conditions that faced Iraq during this period. Also, there is a long-run 

equilibrium relationship among these variables, as an average per capita agricultural product can causes 

the sustainable agricultural in the long-run, which requires the Ministry of Agricultural to promote the 

agricultural sector and pay more attention to the agricultural product, which seems to be one of the 

sources of sustainable agricultural development in the long-run. The research also recommends 

encouraging agricultural investments and overcoming obstacles towards targeted investments to 

promote the agricultural sector, especially investment in agricultural land reclamation, encouraging 

agricultural workers to maintain their work. 
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Introduction 

The agricultural sector is one of the most 

important economic sectors that constitute the 

economic structure of most countries of the 

world, whether developed or developing, as the 

importance of this sector for developed 

countries is shown through the prominent role it 

played in advancing the economies of these 

countries, as the agricultural sector contributed 

to financing the process of economic 

development in general and industrial 

development in particular in most of these 

countries. As for developing countries, the 

agricultural sector has a distinctive and 

important role in the fields of production and 

employment in most of these countries, in 

addition to the fact that these countries suffer 

from the increasing gap between the rates of 

demand for food and its production equations 

as a result of the high rates of population 

growth and the increase in purchasing power in 

the face of the demand for food, which forced 

them to resort to importing in large quantities, 

hence the concentration of efforts in this sector 

and its development has become a must, and in 

Iraq there was and still is an urgent need for the 

role of the state In the development of this vital 

sector in proportion to its economic importance 

for the individual and the process of economic 

development, as Iraq has most of the elements 

of agricultural production of arable land and 

water from the Tigris and Euphrates rivers, 

labor, experts in the field of agriculture and 

capital, but it suffers from the problem of 

production failing to meet the population's need 

for food. 

The problem of the research is that there are 

low indicators of sustainable agricultural 

development in Iraq during the period (1990-

2020), despite the availability of the elements 

of this development, including agricultural 

lands with large areas, labor force, financial 

resources, financial allocations, and others. One 

of the objectives of the research is to identify 

the most important factors affecting sustainable 

agricultural development and measure the 

impact of these factors. The research is based 

on the main hypothesis that sustainable 

agricultural development in Iraq is positively 

affected by the increase in agricultural 

investments, agricultural capital accumulations 

and average per capita agricultural product, and 

that this effect is based on a long-run 

equilibrium relationship. 

The importance of this research and the 

reason for choosing this topic comes from the 

scarcity of research and studies that dealt with 

statistical and econometric modeling of the 

factors influencing sustainable agricultural 

development in Iraq, as there was only one 

study conducted in Iraq in (2022) to measure 

sustainable agricultural development during the 

period (2000-2017), as it used the descriptive 

and quantitative methods in analyzing 

agricultural investments, agricultural labor, the 

cultivated area, and agricultural exports and 

their impact on sustainable agricultural 

development in Iraq. The results indicated, 

using the autoregressive distributed lag 

(ARDL) methodology, that there is a long-run 

co-integration relationship between the 

variables. Agricultural exports had an impact 

on sustainable agricultural development, while 

area and employment had no significant impact 

[1]. 

Materials and Methods 

1. Concept of Sustainable Development 

Sustainable development is also defined as a 

set of standards and areas that meet the needs of 

society at the present and future using available 

resources and using them to achieve 

development in the fields (economic, social and 

environmental [3]. The concept of sustainable 

development is at the heart of current concerns 

and is of interest to a large number of 

researchers as well as practitioners and 

government authorities. From the point of view 

that it is not just a fad but contrary to what is 

believed it seems possible to put contemporary 

discussions in expanding the body of ideas that 

have developed since the period of declining 

economic growth in industrialized countries, 

and the concept of sustainable development 

became famous and established after its 

publication in the Brundtland Report by the 

World Commission on Environment and 
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Development (WCED). Since then, sustainable 

development has been defined, in its broadest 

sense, as development that can meet the needs 

of present generations without threatening the 

ability of future generations to Meet their own 

needs [4]. In its 1981 report, the World 

Conservation Union defined sustainable 

development "as the constant pursuit of the 

development of the quality of human life, 

taking into account the capabilities and 

potential of the ecosystem that embraces life, in 

the sense of expanding the choices available to 

all people in society, and that makes the central 

goal of development to create an enabling 

environment, in which everyone can enjoy 

long, healthy and creative lives" [5]. 

Sustainable development includes the rapid 

transformation of the technological base of 

industrial civilization, where there must be 

technology capable of saving natural resources, 

so as to reduce pollution, help stabilize the 

climate, and accommodate growth in 

population and economic activity.  

2.Concept of Sustainable Agricultural 

Development 

Agricultural development is defined as the 

process of creating appropriate conditions to 

meet agricultural requirements, and providing 

the necessary agricultural capabilities such as 

the accumulation of knowledge and technology, 

as well as the distribution of agricultural inputs 

and outputs [6]. Sustainable agricultural 

development is also defined by the Food and 

Agriculture Organization of the United Nations 

(FAO) as the management and maintenance of 

the basic natural resource base so that 

institutions and technologies include human 

requirements on an ongoing basis for present 

and future generations [7]. There are other 

definitions of sustainable agricultural 

development, which indicate that [8]: 

 That development that guarantees the 

preservation and use of natural resources in 

the most efficient way possible. 

 That development that is economically 

feasible to ensure reasonable incomes 

commensurate with agricultural investments. 

That development that is environmentally 

sound in the sense that it preserves the natural 

environment and does not cause any damage to 

it. 

From all these concepts, it is clear to us that 

sustainable agricultural development must meet 

food needs, provide decent job opportunities for 

current and future generations, or maintain 

productive capacities and renew the natural 

resource base whenever possible. The Arab 

strategy for sustainable agricultural 

development showed the most important main 

directions for sustainable agricultural 

development, including [9]: 

1. Paying attention to water as the main 

determinant of sustainable agricultural 

development, through improving the 

efficiency of irrigation water use, developing 

techniques for using and managing water 

resources, and water awareness by spreading 

the culture of rationalizing water use in 

agriculture. 

2. Developing and protecting agricultural 

lands, horizontal expansion of appropriate 

agricultural environments and preserving the 

agricultural environment, coordinating 

legislation related to limiting urban sprawl 

and non-agricultural uses, then developing 

and technical modernization of agriculture 

by supporting the capabilities of farmers, 

especially small farmers, to adopt modern 

technologies, and coordinating efforts to 

encourage innovation Creativity in the areas 

of developing priority agricultural 

technologies, preserving individual property 

rights, and supporting and developing 

agricultural research systems. 

3. Building professional capacities and 

developing human resources by paying 

attention to building the necessary 

agricultural frameworks and staff to advance 

the paths of sustainable agricultural 

development at various levels, upgrading the 

level of university vocational agricultural 

education and rehabilitation programs, and 

verifying the dynamics and appropriateness 

of education outputs in accordance with the 
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needs of sustainable agricultural 

development. 

4. Providing an appropriate and stable 

investment climate for the agricultural 

sector, and attracting the interest of the 

private sector to agricultural development 

activities by preparing a map for promising 

agricultural investments, implementing 

promotion programs for the purpose of 

investment, and providing assistance in 

preparing these opportunities economically 

and technically. 

3.Goals of Sustainable Agricultural 

Development 

The goals of sustainable agricultural 

development can be summarized as follows 

[10]: 

1. Securing citizens' food needs. 

2. Increasing the contribution of the 

agricultural sector to the formation of the 

gross domestic product. 

3. Increasing the contribution of the 

agricultural sector to raising the income 

level of the population. 

4. Securing the requirements of light 

manufacturing industries. 

5. Agricultural development provides a suitable 

environment for life. 

4. Model Specification 

In the research model, sustainable 

agricultural development is a function of both 

foreign investment and agricultural capital 

accumulation. 

    (             )                  …(1)                                                                        
where 

  : Sustainable Agricultural Development 

(million dinars per capita) 

   : agricultural investment (million dinars) 

   : agricultural capital accumulation (million 

dinars) 

   : average per capita agricultural product 

(dinars) 

  : Error term in the model, or what is known 

as the random variable, that includes all other 

unmeasured variables and those that are not 

included in the model (1) and that are believed 

to affect sustainable agricultural development 

such as political stability to the country and 

security stability and others. 

5. Johansen’s Cointegration Methodology 

Granger defines cointegration as that non-

stationary processes can contain a stationary 

linear combination. Granger's cointegration 

methodology is used to verify the long-run 

relationship between economic variables. The 

concept of cointegration is used to describe the 

long-run relationship between variables. The 

cointegration technique is used to verify the 

relationship between time series variables has 

become very popular since its introduction in 

the 1990s. The Johansen cointegration test, 

named after Soren Johansen, is a method of 

testing the cointegration of a number of time 

series variables. The most preferred case is 

when all variables are integrated in the same 

order. However, it is necessary to emphasize 

here that this is not always the case, and that 

even in cases where there is a combination of 

variables I (0), I (1), and I (2) in the model, 

cointegration relationships may exist well [11]. 

 Despite the multiplicity of cointegration 

tests, the Johansen test is superior to it, as it is 

characterized by its suitability for small-sized 

samples, and it can be applied in the case of 

more than two variables in the model, provided 

that all variables are integrated by the first 

difference. In order to determine the number of 

co-integration vectors, this method relied on 

two tests: 

1) Trace Test: the null hypothesis states that the 

number of cointegration vectors is less than or 

equal to (p), against the alternative hypothesis 

that the number of cointegration vectors is 

equal to (r). The test is calculated from the 

following formula: 

      ( )    ∑   (   ̂ )

 

     

      ( ) 

Where 

 (T) is the sample size, (r) is the number of 

cointegration vectors, and  ̂
   
    ̂

 
 are the 

(p-r) smallest values of eigenvectors. 
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2) Max-Eigen Value Test: whose formula is 

calculated according to the following formula: 

    (     )      (   ̂   )    ( ) 

The null hypothesis states that there are (r) 

of cointegration vectors, is being tested against 

the alternative hypothesis that there are (r+1) 

cointegration vectors. If the calculated value of 

the Likelihood Ratio (LR) is greater than the 

critical value at a certain significant level, then 

the null hypothesis is rejected [12]. 

6. Toda -Yamamoto Causality Test 
The analysis of the causal relationship 

between the model variables is an experimental 

approach that helps to test the economic 

relationship between the variables, and that the 

discovery of the existence of common 

integration relationships between a group of 

variables means the existence of causal 

relationships between these variables either 

unidirectional or bidirectional. If the values of 

one variables in a past period affect the values 

of other variable in the current period, it is said 

that the first variable causes the second 

variable, and vice versa [13]. 

The Granger causality test is a way to 

examine whether one variable helps predict the 

other. Granger's traditional causality testing 

methods should ensure the stationarity of time 

series data at the level. However, the 

effectiveness of Granger's causality test is poor 

if the process of integrating time series is 

different or unclear. To solve this problem, the 

Toda-Yamamoto (T-Y) methodology is used, 

where this test requires the estimation of the 

autoregressive vector (VAR) of order (k+dmax) 

where k represents the optimal lag, and dmax is 

the order of the maximum difference obtained 

from the unit root test [14]. 

Based on the research variables, the (T-Y) 

test depends on the estimation the following 

equations: 

 Sustainable Agricultural Development (Y) 

formula:  

         (∑         ∑         

    

     

 

   

)  (∑          
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 Agricultural Investment (X1) formula:  
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 Agricultural Capital Accumulation (X2) formula:  
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 Average per capita agricultural product (X3) formula:  
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Results and Discussion 

Data for this research was obtained through 

the Ministry of Planning - Central Statistical 

Organization (COS), Statistical Group for the 

years (1990-2020) covered sustainable 

agricultural development, agricultural 

investment, agricultural capital accumulation 

and average per capita agricultural product 

through Johansen’s co-integration methodology 

and causality analysis [15]. 

1. Description of Study Variables 

Table (1) presents the most important 

descriptive statistics for sustainable agricultural 

development (Y), agricultural investment (X1), 

agricultural capital accumulation (X2) and 

average per capita agricultural product (X3).

 

Table 1. Descriptive statistics of study variables 

 Y X1 X2 X3 

 Mean 0.159783 4,263 195.4419 177,251 

 Maximum 0.380294 9,627 776.0000 380,294 

 Minimum 0.000258 116 10.80000 69,272 

 Std. Dev. 0.110235 3,546 185.5561 89,345 

 Growth Rate (average) 2..4% 39.5% 56.7% 5.92% 

 Observations 31 31 31 31 

 

 Sustainable Agricultural Development (Y): 

Figure (1) shows that sustainable agricultural 

development in Iraq has been clearly increasing 

throughout the study period (1990-2020) with 

an increasing trend and an average annual 

growth rate of (48.2%). From table (1), we find 

that the minimum value of sustainable 

agricultural development was in (1990) as it did 

not exceed (258) dinars per capita, while its 

maximum value reached in (2013) to (380,294) 

dinars per capita. The average sustainable 

agricultural development throughout the study 

period was approximately (159.783) dinars per 

capita. The large standard deviation of 

(110.235) dinars per capita indicates the large 

variation or fluctuations in the values of 

sustainable agricultural development 

throughout the study period.  
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Figure 1. Sustainable agricultural development curve of Iraq during (1990-2020) 

 

 Agricultural Investment (X1):  

The concept of investment or (capital 

formation) represents a prominent position in 

the ancient and contemporary economic 

thought for its role in the process of economic 

development, and investment represents one of 

the basic activities that are entrusted to the 

movement of the national economy of any 

society, and around these activities the 

economic life revolves, either it grows and 

thrives, or it shrinks It shrinks according to the 

changes that occur in these activities due to the 

interdependence and overlap between them 

[16]. Figure (2) displays the time series of 

agricultural investment data in Iraq during 

(1990-2020). 

 

Figure 2. Agricultural investment curve of Iraq during (1990-2020) 

Figure (2) shows that the agricultural 

investment in Iraq was increasing throughout 

the period of the study, but in a fluctuating 

manner, as it began to gradually increase from 
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the year (1990) until the year (2000), then it 

increased significantly in the year (2001) to 

reach (6,791) million dinars, then it decreased 

again in the following years. Thus, we find that 

agricultural investment is unstable throughout 

the study period, despite the clear increase in its 

volume. The year (1992) witnessed the lowest 

value of agricultural investments, as it did not 

exceed (116) million dinars, while the year 

(2014) recorded the highest value in 

agricultural investments (9,627) million dinars. 

The average agricultural investments 

throughout the study period is approximately 

(4,263.13) million dinars. The large standard 

deviation value of (3,546.474) million dinars 

indicates the large variation or fluctuations in 

the values of agricultural investments 

throughout the study period as a result of the 

unstable security and political conditions of the 

country during this period. Despite all of the 

foregoing, agricultural investments witnessed 

an average annual growth rate of (39.5%). 

However, this is not commensurate with the 

state's capabilities and the availability of 

ingredients for the development of this sector.  

 Agricultural Capital Accumulation (X2): 

Formation of fixed capital is that part of the 

productive capacity in the national economy, 

such as machinery, transportation means, 

buildings and constructions of all kinds. The 

formation of fixed capital is one of the basic 

indicators of the growth and development of 

any economic sector because of its connection 

to the productive capacity and the development 

process in general. There is no doubt that the 

structure and nature of investment greatly 

affects labor productivity, production costs, and 

the productive flexibility of the national 

economy. It can be said that the growth of 

investment in the socialist and private sectors is 

highly related to the nature of the political and 

economic conditions prevailing in any country, 

so we find that the material base of economic 

development often finds its expression in the 

size of fixed capital and the amount of its 

annual growth. Fixed capital estimates 

represent exceptional importance in the national 

economy of any country, as the availability of 

such statistics is a binding necessity in 

developing and formulating various economic 

plans in their correct and objective form [16]. 

 

 

Figure 3. Agricultural capital accumulation curve of Iraq during (1990-2020) 
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Figure (3) shows that the agricultural capital 

accumulation in Iraq was fluctuating 

throughout the period (1990-2020), with a 

general increasing time trend and an average 

annual growth rate of (56.7%). The lowest 

value of agricultural capital accumulation in 

(2004) was approximately (10.8) million dinars, 

while the value of accumulated agricultural 

capital reached its maximum value in (2017) 

when it amounted to (776) million dinars. The 

average accumulation of agricultural capital 

reached during the study period (195.442) 

million dinars, and this figure is considered 

very low for a country with the capabilities of 

Iraq and the availability of the elements of 

agriculture in it. The need for the agricultural 

sector to have huge capital, and therefore the 

need for the state to allocate investments to the 

agricultural sector, and to provide financial 

support to the private sector in order to 

stimulate private activity.  

 Average per capita agricultural product 
(X3): 

Figure (4) displays the time series of average 

per capita agricultural product in Iraq during 

(1990-2020). It is clear from the figure that the 

average per capita share of agricultural product 

was increasing until the year (2003), when the 

highest value of per capita share in (2013) 

reached to (380,294) dinars. Due to the bad 

security conditions that Iraq witnessed in the 

year (2014) and thereafter, the agricultural 

product decreased significantly until the year 

(2018), which is a result of the rise in the real 

values of agricultural product with the increase 

in the population size [17]. The average per 

capita share of agricultural product in Iraq 

during the study period was (177,251) dinars, 

with a standard deviation of (89,345) dinars, 

indicating the presence of clear fluctuations in 

the indicator. The average annual growth rate of 

the indicator was (5.92%), indicating slow 

growth during the study period. 

 

Figure 4. Average per capita agricultural product curve of Iraq during (1990-2020) 

2. Stationarity Test 

The double logarithmic transformation 

function (Log-Log) was used by taking the 

natural log transformation of the dependent and 

independent variables for several reasons, 

including that it is the best function that reflects 

the effect of the independent variables on the 

dependent variable compared to other types of 

functions (Linear, Linear-Log, Log-Linear). 

Also, through the application of the four types 

of functions, as well as to ensure that the 

distribution of sustainable agricultural 

development data is approximated to a normal 

distribution, and to avoid the problem of 
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residuals variance heterogeneity of the 

estimated model, as well as the possibility of 

achieving stationarity in time series to ensure 

the conditions for using (ARDL) models. 

Therefore, in the model’s estimation, the 

coefficients of the independent variables 

(slopes) will be interpreted as elasticities. 

Table 4 presents the results of the unit root 

test or the stationarity of the study variables for 

Iraq during the period (1990-2020) using 

Augmented Dickey-Fuller (ADF) test.  

 

Table 2. The results of the unit root test (ADF) for the study variables 

 At Level At first Difference 

Intercept Inter. & Trend Intercept Inter. & Trend 

   ( ) 
-4.9331*** -3.0089

n.s
 -2.9297* -3.7218** 

(0.000) (0.146) (0.054) (0.037) 

   (  ) 
-1.40620

n.s
 -2.3140

n.s
 -6.2972*** -6.2969*** 

(0.566) (0.414) (0.000) (0.000) 

   (  ) 
-2.5566

n.s
 -2.1390

n.s
 -7.7616*** -7.6155*** 

(0.113) (0.116) (0.000) (0.000) 

   (  ) 
-1.0496

n.s
 -2.3774

n.s
 -5.0317*** -4.9379*** 

(0.722) (0.383) (0.000) (0.002) 

*** significant at 1% level  

**   significant at 5% level 
 

  *     significant at 10% level 

  n.s  not significant 

(   )  represent P-value  

 

We note that all the variables were not 

stationary at the level, but it became stationary 

at first difference, that is, the degree of 

integration of each of them is one I (1), and 

thus the conditions for using Johansen’s 

cointegration is fulfilled. 

3. Optimal Lag Selection 

After testing for unit root, study uses 

Johansen’s cointegration test to check the long 

run relationship among the study variables. 

Before that we need to find the optimal lag 

length.  

Table 3. Optimal lag order for research variables according to the (VAR) analysis 

Lag LogL LR FPE AIC SC HQ 

0 -717.6265 NA 2.86e+17 51.54475 51.73506 51.60293 

1 -680.5058 60.98386* 6.42e+16* 50.03613 50.98771* 50.32704* 

2 -668.6409 16.10237 9.33e+16 50.33150 52.04433 50.85513 

3 -644.8226 25.51967 6.61e+16 49.77304* 52.24714 50.52940 

* denotes the optimal Lag length of the variable                                        

 LR: sequential modified LR test statistic (each test at 5% level) 

 FPE: Final prediction error 

 AIC: Akaike information criterion 

 SC: Schwarz information criterion   

 HQ: Hannan-Quinn information criterion 

  

It is noted from the table (3) that the optimal 

lag order is one according to the majority of 

information criteria (LR, FPE, SC, HQ), based 

on that, the best lag for the purpose of 

conducting co-integration and causality analysis 

between the study variables is one, that is, at 

time (t-1). To confirm the suitability of the 

optimal lag one for the study variables, the 

inverse roots of the autoregressive 

characteristic polynomial function of are 

plotted as in figure (4) below. 



 
Kirkuk University Journal for Agricultural Sciences, Vol. 14, No. 3, 2023 (360-374) 

 

370 
 

 

Figure 4. Inverse roots of AR characteristic polynomial function of lag one 

 

Figure (4) shows that the values of all the 

roots (as absolute values) less than one, 

meaning that the points representing these roots 

are located within a circle of radius one. This 

confirms the validity and quality of all the 

results that will be obtained by adopting the 

optimal lag one [18]. 

4. Co-integration Test 

Tables (4) and (5) present the results of the 

Johansen’s cointegration test, we note that the 

results of the trace and max-eigen tests are 

identical. In the case of the existence of one 

cointegration relationship, it rejects the null 

hypothesis and accepts the alternative 

hypothesis, based on the two probabilistic 

values of the two tests, which are less than the 

level (5%), while we note the acceptance of the 

hypothesis that states that there is at most two 

cointegration relationship according to the 

probability value of the two tests, which 

respectively are (0.073) and (0.195) greater 

than (5%). We conclude that the number of 

long-run relationships between sustainable 

agricultural development and agricultural 

investment, agricultural capital accumulation 

and average per capita agricultural product is 

two. 

 

Table 4. Trace test for cointegration between study variables 

      Eigen value Trace Statistic 5% Critical Value Prob. 

    *     0.728871 95.30962 63.87610 0.000 

    *     0.705983 58.76509 42.91525 0.000 

        0.413951 24.48981 25.87211 0.073 

        0.288432 9.527943 12.51798 0.150 
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Table 5. Max-Eigen test for cointegration between study variables 

      Eigen value Max-Eigen Statistic 5% Critical Value Prob. 

    *     0.728871 36.54454 32.11832 0.013 

    *     0.705983 34.27528 25.82321 0.003 

        0.413951 14.96187 19.38704 0.195 

        0.288432 9.527943 12.51798 0.150 

 

5. Long-run Relationship Estimation 

After ascertaining the co-integration 

relationship between sustainable agricultural 

development and other variables, the long-run 

relationship is estimated under autoregressive 

distributed lag model

Table 6. Results of estimating the long-run relationship between study variables 

Variable Coefficient Std. Error t-Statistic Prob. 

   (   ) 0.163694 0.072053 2.27185* 0.042 

   (   ) -0.033590 0.019073 -1.76113
ns

 0.103 

   (   ) 0.648675 0.202012 3.21107** 0.007 

   **   significant at 1% level 

    *    significant at 5% level 

    ns   not significant 

 

 

There is a positive significant impact of the 

agricultural investment on sustainable 

agricultural development in the long-run and at 

(1%) significant level, this means every 

increase in the agricultural investment by one 

million dinars offset by an increase in 

sustainable agricultural development by 

              . Also, there is a positive 

significant impact of the average per capita 

agricultural product on sustainable agricultural 

development in the long-run and at (1%) 

significant level, this means every increase in 

the average per capita agricultural product by 

one dinar offset by an increase in sustainable 

agricultural development by          
     . While the effect of agricultural capital 

accumulation on sustainable agricultural 

development in the long term was not 

significant. 

 

6. Correlations between Study Variables 

The results of the correlation among the 

study variables (table 7) confirm the long-run 

relationship, as it turns out that if the 

accumulation of agricultural capital and 

average per capita agricultural product remains 

constants at a certain level, sustainable 

agricultural development will respond by (87%) 

to any changes in agricultural investment. Also, 

if agricultural investment and average per 

capita agricultural product remains constants at 

a certain level, sustainable agricultural 

development will respond by (49%) to any 

changes in the accumulation of agricultural 

capital. On the other hand, if agricultural 

investment and accumulation of agricultural 

capital remains constants at a certain level, 

sustainable agricultural development will 

respond by (95%) to any changes in the average 

per capita agricultural product. 
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Table 7. Matrix of Pearson correlation coefficients between the model variables 

            

  1.000 0.874** 0.493** 0.951** 

    1.000 0.640** 0.826** 

     1.000 0.546** 

      1.000 

** significant at 1% level 

7. Causality Analysis 

It was found through the results of table (2) 

that the maximum difference at which the 

stationarity of the study variables is one, that is, 

(dmax=1), and through table (3) the optimal lag 

was one, i.e. (k=1), so (k+dmax=2) depending on 

that, the results of the (Toda - Yamamoto) test 

will be as in table (8). 

The results of table (8) indicate only one 

directional causal relationship from average per 

capita agricultural product to sustainable 

agricultural development at the (5%) 

significance level, meaning that average per 

capita agricultural product causes the 

sustainable agricultural development in Iraq in 

the long-run 

Conclusions 
The results of the current study showed the 

weak levels of sustainable agricultural 

development in Iraq during the period (1990-

2020), as it did not exceed (0.160), and the 

reason for this may be due to the failure of most 

development indicators to keep pace with the 

increase in population as well as the unstable 

political and security conditions that faced Iraq 

during this period. The study showed that 

sustainable agricultural development is affected 

by both agricultural investment and average per 

capita agricultural product. There is a long-run 

equilibrium relationship between these 

variables, average per capita agricultural 

product causes the sustainable agricultural 

development in Iraq in the long-run, which 

requires the Ministry of Agricultural to promote 

the agricultural sector and pay more attention to 

the agricultural product, which seems to be one 

of the sources of sustainable agricultural 

development in the long-run. The research also 

recommends encouraging agricultural 

investments and overcoming obstacles towards 

targeted investments to promote the agricultural 

sector, especially investment in agricultural 

land reclamation, encouraging agricultural 

workers to maintain their work, preventing 

migration and going to other jobs. 

 

Table 8. Toda-Yamamoto test results for long-run causality between sustainable agricultural 

development and other variables 

  Null Hypothesis: Chi-sq Prob. Direction of Causality 

      (  )    does not Cause      (   ) 3.1199
ns

 0.210 Not exist 

      (   )  does not Cause      (  )  2.6579
ns

 0.265 Not exist 

      (  )    does not Cause      (   ) 2.0427
ns

 0.360 Not exist 

      (   )  does not Cause      (  )  0.1078
ns

 0.947 Not exist 

      (  )    does not Cause      (   ) 0.5515
ns

 0.759 Not exist 

      (   )  does not Cause      (  )  6.6276* 0.036    (   )     (  ) 

  *   significant at 5% level 

n.s   not significant    
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   10/00/2023 وتاريخ قبوله  30/00/2023تاريخ استلام البحث. 
   البحث مستل من رسالة دكتوراه لمباحث الأول. 

 الملخص

تعتبررر اتسررتاماراز الزرا يررةم تررراكم ر س المررال الزرا ررب ومتوسررن الرريج الزرررد مررن الارراتي الزرا ررب  وامررل م مررة  ررب ر رر  مسررتوياز 
ى التامية الزرا ية المستدامةم ومن الم م تحديد العلاقة كمياً بين هذه العوامل. هد ز الدراسة إلى قياس ترثاير بعرا العوامرل المر ار   مر

ة المسررتدامة  ررب العرررام. والمتايررراز المسررتهدمة  ررب هررذه الدراسررة هررب اتسررتامار الزرا رربم ر س المررال الزرا ررب المتررراكم التاميررة الزرا يرر
ومتوسرن الرريج الزررد مررن المارتي الزرا ررب كمتايرراز مسررتممةم بيامرا تماررل التاميرة الزرا يررة المسرتدامة المتايررر التراب . والبياارراز الهالررة 

الج راز  –والترب ترم الحلرول  مي را مرن وزار  التهنرين  2020إلرى  1000ل الزمايرة الترب تانرب الزترر  مرن ب ذه المتايراز هب السلاسر
(. ترررم اسرررتهدام نريمرررة يوهااسرررن لمتكامرررل الملارررتر  لتمررردير العلاقرررة 2020-1000المركرررزلإ لاحلررراجم المجمو رررة الأحلرررا ية ل  ررروام  
يامامرراتو تهتبرار العلاقرة السررببية. و ل ررز الاترا ي  ررع  -سررتهدام ما جيرة تروداالتوازايرة نويمرة المرردن برين متايرراز الدراسررةم كمرا ترم ا

(م وقرد يعرود السربج  رب ذلر  0.1.0(م حيرث لرم تتجراوز  2020-1000مستوياز التامية الزرا ية المسرتدامة  رب العررام هرلال الزترر   
سياسرية والأمايرة ريرر المسرتمر  الترب واج  را العررام هرلال إلى  دم مواكبة معلم م لاراز التامية الزياد  السكااية   رلا  رن اللررو  ال

هذه الزتر . كما  ن هاا   لاقرة توازايرة نويمرة المردن برين هرذه المتايررازم حيرث  ن متوسرن الريج الزررد مرن المارتي الزرا رب يمكرن  ن 
الا روا بالمنراا الزرا رب واتهتمرام  كارر  وزار  الزرا رةيسبج التامية الزرا ية المستدامة  مرى المردن النويرلم الأمرر الرذلإ يتنمرج مرن 

بالماتي الزرا ب. والذلإ يبدو  اه  حد ملادر التامية الزرا ية المسرتدامة  مرى المردن النويرل. كمرا يولرب البحرث بتلارجي  اتسرتاماراز 
لرلا  الأرا رب الزرا يرةم الزرا ية وتذليل العمباز  مرام اتسرتاماراز المسرت د ة لما روا بالمنراا الزرا ربم وهالرة اتسرتامار  رب است

 وتلاجي  العاممين الزرا يين  مى اتستمرار  ب  مم م.

م متوسرن المترراكم ياماموتوم التاميرة الزرا يرة المسرتدامةم اتسرتامار الزرا ربم ر س المرال الزرا رب-التكامل الملاتر  لر جوهااسنم سببية تودا: الكممات المفتاحية
 اليج الزرد من الااتي الزرا ب
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