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ABSTRACT 

This research aimed to study the effect of some economic variables (agricultural output, 

interest rate, agricultural exports, and imports) in determining the volume of agricultural 

investment in Iraq during the period (1990-2020) by conducting a dynamic econometric 

analysis of the data collected from its secondary sources. The Error Correction Model (ECM) 

was employed, and the statistical analysis was performed using EViews 12 software. The 

results revealed a positive and significant long-term relationship between the explanatory 

variables and the dependent variable, agricultural investment. Its equilibrium value in the 

long term is one unit, and 7% of the divergence from the equilibrium between the long term 

and the short term can be adjusted during the same period. The agricultural domestic 

product and agricultural exports for the previous year have a significant positive effect on 

agricultural investments, whereas agricultural imports have a negative sign. There is no effect 

of the interest rate on agricultural investments. The results also showed that there were no 

structural changes in the model variables during the study period.  

Keywords: Investment, agricultural imports, cointegration, interest rate, ECM. 

 
 بشار والواسطي                                                                            1887-1876(:5) 56: 2025 -العلوم الزراعية العراقيةمجلة 

 2020-1990في الاستثمار الزراعي في االعراق للمدة لأثر بعض المتغيرات الاقتصادية  تحليل اقتصادي
 الواسطيرجاء طعمة                                   سعدون بشار                     اكد
 استاذ                                   باحث                                                        

      / جامعة بغدادعلوم الهندسة الزراعيةكلية /قسم الاقتصاد الزراعي 
 المستخلص

الصتتادرات والاستتتيرادات  ،ستتعر الئاةتتدة ، النتتاتا الزراعتتيوالتتتي تشتتمل  المتغيتترات الاقتصتتاديةبعتتض  استتتهدا الثحتتث  يتتان اثتتر
( وذلت  بتاجراء تحليتل دينتامييي يياستي للتيا تات 2020-1990الزراعتي فتي العتراق للمتدة   ي تحديد حجم الاستثمارف الزراعية

وتوصتل الثحتث الت   .Eviews12( وبر تاما ECMثا وية وتم أستخدام ا موذج تصتحي  الخطت)  التي تم جمعها من مصادرها ال
وبلغتتم معامتتل  وجتتود عةقتتة ايجا يتتة معنويتتة طويلتتة الأجتتل  تتين المتغيتترات التئستتيرية وبتتين الاستتتثمارات الزراعيتتة  كمتغيتتر تتتاب (

الزراعية  تيجة لإ حراا ييمة المتغيترات المستتقلة بالاجتل وهو يشير ال  مقدار التغير في الاستثمارات  (0.07-سرعة التعديل  
% من التثاعد عن التوازن  تين الأجتل الطويتل والأجتل 7القصير عن ييمتها التواز ية في الاجل الطويل بمقدار وحدة واحدة، وان 

تت)ثير معنتوي موجتل علت  ستابقة الصتادرات الزراعيتة لستنة خةل المدة  ئسها، وان للناتا المحلي الزراعتي و هيمين تعديل القصير
ت)ثير لستعر الئاةتدة علت  الاستتثمارات الزراعيتة.  يظهرولم  .ب)شارة سالثةالاستيرادات الزراعية الاستثمارات الزراعية فيما جاءت 

 مدة الدراسة. اثناءغيرات الأ موذج تكما اظهرت النتاةا عدم وجود تغيرات هييلية في م
 .، ا موذج تصحي  الخط)الئاةدة معدل، التكامل المشترك، الاستيرادات الزراعيةالاستثمار، كلمات المئتاحية: 

 .للثاحث الأولة دكتوراه ح*الثحث مستل من اطرو 
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INTRODUCTION 

Agricultural investment is one of the basic 

elements that contribute to building the 

infrastructure of the agricultural sector (7), 

through the establishment of projects with high 

production capacity and various agricultural 

activities, which in turn lead to an increase in 

agricultural production in quantity and quality, 

to achieve food security in the country, and to 

provide hard currency that contributes to the 

well-being of citizens and decrease 

Unemployment rate and the stability of rural 

communities (31). Agricultural investment is 

the employment of capital in agricultural 

projects, whether intentional or animal, for the 

purpose of obtaining a satisfactory return for 

the individual or the company or seeking to 

provide the country’s needs of basic and 

necessary foodstuffs that contribute to 

achieving food security and economic and 

social development. This is done by exploiting 

the available factors of production in 

agriculture (36). It is one of the factors 

affecting agricultural growth (32). Economists 

through the classical and Keynesian schools 

dealt with investment (11). Both Keynes and 

classical economists generally agreed that 

investment is a function of the interest rate and 

between Keynes the relationship between the 

interest rate and investment through the 

marginal efficiency curve of capital and that 

the interest rate is not determined by the 

intersection of both the saving and investment 

curve as the classic confirmed (27), but rather 

by the intersection between the demand for 

money and the money supply, as some field 

studies that began in at the end of the thirties, 

there were many theories for investment, 

including the accelerator theory, the internal 

financing theory and the neoclassical theory 

(12). The agricultural sector in Iraq suffers 

from poor productivity and its negligible 

contribution to the formation of the gross 

domestic product (6), a decrease in the growth 

rate of agricultural output, and dependence on 

the external market system in the country, 

which is a pessimistic indicator in the Iraqi 

trade balance, despite the availability of many 

elements of agricultural development, which 

can be promoted through agricultural 

investment in various aspects, including 

investment in scientific research, given that 

research is the main engine for productivity 

growth in agriculture in high-income countries 

with a low contribution of agriculture to 

national economies (23). Many public 

agricultural research systems face stagnant or 

declining financial support. In contrast, 

research costs continue to rise (21), (3), and 

investing in infrastructure projects and basic 

services creates an appropriate atmosphere for 

the start of the economic development process. 

The implementation of investing in these 

projects rests with the state because it requires 

huge sums that the private sector cannot afford 

due to inadequate funding; in addition, it does 

not yield a direct or low return in the long 

term. (39). Therefore, in the long term, the 

return and costs must take into account the 

time factor and the use of an appropriate cost 

for the invested capital (26), and that there is 

an impact and a positive relationship between 

investment in infrastructure and agricultural 

productivity, as there are three factors 

associated with each other that affect The 

growth rate, the first of which is the extent of 

expansion in reclaimed lands, the second is the 

extent of change in the gross domestic product. 

The third is the extent of improvement in 

agricultural production (4). There is an urgent 

need for considerable investments in 

agriculture to help reform the broken food 

system, with a focus on private sector 

investment for its vital role in achieving 

comprehensive economic growth, 

environmental sustainability, reducing 

poverty, focusing on local markets, and 

respecting the rights of small producers, 

workers, and communities (35). Therefore, it 

is crucial to stimulate private investment and 

enhance its contribution to capital stock (38). 

Relying on government investment only, 

which represents investment in infrastructure 

and scientific research Training and education 

programs are not sufficient to form net 

investment and increase capital stocks with the 

aim of correcting structural imbalances in the 

Iraqi economy (2), and agricultural loans are 

of great importance in stimulating investment 

opportunities for the agricultural sector, due to 

the low volume of savings in developing 

countries in general, including Iraq (15), 

Agricultural loans rise in the event of their 

decrease and vice versa economic units (25), 
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especially small and medium enterprises, are 

also faced with the provision of sufficient 

guarantees to obtain loans, so these restrictions 

must be eased (8), and there is also a close 

relationship between agricultural investment 

and foreign trade of agricultural products, and 

the increase in external demand for products 

intended for export leads to stimulating and 

directing investment towards taking the 

necessary means to expand its production and 

developing marketing methods for these 

products (22), which results in an increase in 

income and then saving, so national 

investment (1) and foreign trade has moving 

benefits in the formation of capital represented 

in the export markets expanding the total the 

market for the country’s products. Therefore, 

if production is in the stage of increasing 

returns to scale, the total returns from trade 

will exceed the static returns from allocating 

resources. Thus, capital formation is faster 

with the presence of increasing returns to scale 

(5). Agricultural investment in Iraq suffers 

from the weakness of its resources, both public 

and private, as its relative importance during 

the study period reached 10.64% of the total 

investment. and a weakness in the volume of 

direct government and private investments, 

due to economic, political, and security 

factors, which led to the deterioration of local 

production, resulting in Iraq's dependence on 

global markets for agricultural commodities to 

meet local demand (24),(20). Therefore, the 

research aimed to study the effect of certain 

economic variables on agricultural investment 

during the period mentioned above, utilizing 

time series data sourced from the Ministry of 

Planning / the Central Statistics Agency. 

MATERIALS AND METHODS 

The descriptive analysis method and the 

quantitative statistical method were adopted in 

building the standard model. The function was 

estimated according to the error correction 

model (VECM) to analyze the relationship 

between the variables (30), as it is used to 

correct the balance between the long-term 

behavior and the short-term behavior of the 

time series variables that have the character of 

cointegration (29), as it is corrected deviation 

from equilibrium in the long term gradually 

from partial adjustments and corrections in the 

short term, and this is why it is called the limit 

of error correction or the limit of joint 

integration (Co-Integration) (19). An 

augmented Dickey-Fuller test (ADF) was 

conducted to demonstrate the stability of the 

time series and to detect the unit root (10), 

(33). The stability of time series is a 

prerequisite in applied studies that use time 

series data. The time series must be stable to 

avoid regression. The pseudo, which is 

characterized by a large R
2
 coefficient and a 

significant increase in the estimated 

parameters, with a serial autocorrelation that 

appears in the value of D.W., and the non-

stationary series is converted into a static 

series by means of the first difference and the 

second difference, etc., until a static series is 

obtained (13). The augmented Dickey-Fuller 

test is used to deal with serial autocorrelation 

between the residuals, as it allows the 

inclusion of several differences with a time 

gap m for the time-slowed dependent variable, 

according to three formulas: ∆Yt = γ Yt-1 + εt 

∆Yt = α0 + γ Yt-1 + εt ∆Yt = α0 + α1t + γ Yt-

1+ ∑ αj ∆ Yt-j+1 + εt (16), (32):1- Without 

categorical and without a general direction. 2- 

In the presence of a categorical, but without a 

general direction. 3- In the presence of a cutter 

and a general direction (17), (14) and that 

determining the rank of stability is very 

important in determining the standard model 

that should be used to study the relationship 

between two or more variables (18). A co-

integration test was conducted between the 

model's variables before estimating the 

standard model to avoid cases of false 

regression. There are several tests to detect the 

presence of cointegration, including the Engle-

Granger Test for Cointegration and the 

Johansen-Juselius Cointegration test (37). It 

confirms the validity of the results of the 

Granger test and that it analyzes the effect of 

overlapping or mutual interaction between 

variables and takes the following mathematical 

form (34) 

 Yt = A1yt-1 + A2Yt-2 + ……+Apyt-p + BXt +Et  

This means that we have a system consisting 

of a set of equations, where each internal 

variable has its own equation, ensuring that the 

number of equations in the model equals the 

number of internal variables (40). Each 

internal variable is treated as a function of the 
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slowing values of all internal variables and any 

external variables, such as: 

Yt = vertical vector for k of internal variables 

and any other external variables. 

A = Matrix of estimated parameters of internal 

variables (A1, A2,…, Ap). 

Xt = the vector of the external variables, and P 

= the length of the delays for the variables. 

Et = random boundary vector. 

Before conducting the Johansen cointegration 

test, it is required to determine the time lag 

periods according to (Estimation VAR) for the 

model to be estimated, as it is essential to 

confirm the validity of the model, as it shows 

us the accuracy of the Granger causality test, 

which is one of the most sensitive models for 

the period of deceleration. The Granger 

causality test is used to determine the 

existence of a causal relationship between 

economic variables and to identify their 

direction, if it exists. Based on the foregoing, 

the mathematical model was described and 

formulated using time series data for the 

period (1990-2020) to show the factors 

affecting agricultural investment, including 

agricultural domestic product and agricultural 

exports. For the previous year, agricultural 

imports and the interest rate were analyzed 

using a double logarithmic function to exclude 

inflationary effects and reduce and smooth out 

the variance.  

LAINV=F(LAP,LEXP,LAIM,LINT,E) 

Whereas: 

LAINV = agricultural investments (the 

dependent variable), while the independent 

variables are: 

LAP = agricultural domestic product in Iraq 

for the period (1990-2020). 

LEXP = Iraqi agricultural exports for a year 

before the period (1990-2020). 

LAIM=Iraq agricultural imports for the period 

(1990-2020). 

LINT = interest rate on agricultural loans for 

the period (1990-2020). 

E = Error Term. 

RESULTS AND DISCUSSION 

First, the stability of the time series was tested 

using the Augmented Dickey-Fuller (ADF) 

method to assess the stability of the model 

variables. 

Table 1: Results of the unit root test ADF 

 
Source: Eviews 12 output  

It appears from Table 1 that the variables used 

in the model are not stable at the level but are 

stable at the first difference. This leads us to 

test the standard model using the error 

correction model (VECM) or the Unrestricted 

VAR model. 

Second: Testing the optimal idle period 
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Table 2. VAR test results for the deceleration period. 

    Lag        Logl             LR          FPE          AIC            SC             HQ 

 

Source: Eviews 12 output 

It appears from Table 2 that three tests (LR, 

FPE, SE, HQ) determined a single lag time, 

while the Akaike test (AIC) determined two 

lag times; therefore, the latter was adopted for 

the Johansson test (9). 

Third: Johanson cointegration test 

Table 3. Results of the Johansen co-integration test between the variables of the model 

 
 

Source: Eviews 12 program output. 

Unrestricted Cointegration Rank Test (Maximum 

Eigenvalue)  

1- The (Trace) test. The results of the test 

showed that there are 3 vectors of co-

integration between the mentioned variables, 

as the Trace values (At None At most 1, At 

most 2, At most 4 > (critical values) were 

(141.31 > 69.81, 71.77 > 47.85, 31.64 > 29.79, 

3.99 > 3.84) respectively, at a significant level 

(1%, 5%). 

2- (Max-Eigen) test results showed that there 

are 3 vectors of co-integration between the 

variables, as their values were (At None, At 

most 1, At most 2, At most) > critical values 

(69.53 > 33.87,  40.12 > 27.58, 22.01 >21.13, 

3.99 > 3.84 ), respectively, at a significant 

level (1%, 5%), which means an integrative 

relationship in the long term between the 

variables used in the model. Based on the 

results of the above tests, a standard analysis 

can be carried out using the Vector Error 

Correction Model (28). 

Fourth: Granger Causality Test 

 

0 -212.0809 NA  2.185514  14.97110  15.20684  15.04493
1 -91.71100   190.9316*   0.003135*  8.393862   9.808306*   8.836848*
2 -65.40541  32.65522  0.003393   8.303822*  10.89697  9.115963

Date: 06/01/23   Time: 13:00
Sample (adjusted): 4 31
Included observations: 28 after adjustments
Trend assumption: Linear deterministic trend
Series: LAINV LAP LEXP LAIM LINT 
Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None *  0.916535  141.3105  69.81889  0.0000
At most 1 *  0.761440  71.77727  47.85613  0.0001
At most 2 *  0.544407  31.64953  29.79707  0.0302
At most 3  0.182615  9.637166  15.49471  0.3097

At most 4 *  0.132847  3.991113  3.841465  0.0457

 Trace test indicates 3 cointegrating eqn(s) at the 0.05 level
 * denotes rejection of the hypothesis at the 0.05 level
 **MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None *  0.916535  69.53328  33.87687  0.0000
At most 1 *  0.761440  40.12773  27.58434  0.0007
At most 2 *  0.544407  22.01237  21.13162  0.0375
At most 3  0.182615  5.646053  14.26460  0.6590

At most 4 *  0.132847  3.991113  3.841465  0.0457

 Max-eigenvalue test indicates 3 cointegrating eqn(s) at the 0.05 level
 * denotes rejection of the hypothesis at the 0.05 level
 **MacKinnon-Haug-Michelis (1999) p-values  

Date: 06/01/23   Time: 13:00
Sample (adjusted): 4 31
Included observations: 28 after adjustments
Trend assumption: Linear deterministic trend
Series: LAINV LAP LEXP LAIM LINT 
Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None *  0.916535  141.3105  69.81889  0.0000
At most 1 *  0.761440  71.77727  47.85613  0.0001
At most 2 *  0.544407  31.64953  29.79707  0.0302
At most 3  0.182615  9.637166  15.49471  0.3097

At most 4 *  0.132847  3.991113  3.841465  0.0457

 Trace test indicates 3 cointegrating eqn(s) at the 0.05 level
 * denotes rejection of the hypothesis at the 0.05 level
 **MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None *  0.916535  69.53328  33.87687  0.0000
At most 1 *  0.761440  40.12773  27.58434  0.0007
At most 2 *  0.544407  22.01237  21.13162  0.0375
At most 3  0.182615  5.646053  14.26460  0.6590

At most 4 *  0.132847  3.991113  3.841465  0.0457

 Max-eigenvalue test indicates 3 cointegrating eqn(s) at the 0.05 level
 * denotes rejection of the hypothesis at the 0.05 level
 **MacKinnon-Haug-Michelis (1999) p-values
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Table 4. Results of the causality test for the mode 

 
Source: Eviews 12 output. 

The test results showed the following: 

1- The existence of a causal relationship in one 

direction from agricultural investments to both 

the gross domestic product and agricultural 

exports for the previous year at a significant 

level of 10%. 

2- There is a causal relationship for each of the 

gross domestic product, agricultural imports, 

and the interest rate towards agricultural 

exports for the previous year, at a significant 

level of 10% and 5%. 

3- There is no relationship between the 

variables of imports and the interest rate on the 

one hand, and between agricultural 

investments and agricultural domestic product 

on the other hand, which indicates the 

independence of these variables. 

Fifth: Estimating the agricultural 

investment function model according to the 

error correction model (VECM) test: 
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Table 5. The results of estimating the agricultural investment function using the error 

correction model. 

 
Outputs of the Eviews program 12  

The test results showed that the error 

correction component (adjustment speed 

coefficient C1) came with a negative sign with 

a significant level of 1% and a value less than 

the correct one (-0.075), which indicates the 

existence of a long-term significant 

relationship between the explanatory variables 

(domestic agricultural output, agricultural 

exports for a previous year, imports 

Agricultural investments, interest rate) and the 

intentional variable (agricultural investments). 

It refers to the amount of change in 

agricultural investments as a result of the 

deviation of the value of the independent 

variables in the short term from its equilibrium 

value in the long term by one unit, and that 

(7%) of the divergence from the equilibrium 

position between the long term and the short 

term is corrected during the same period. The 

results also showed a positive relationship 

between GDP and agricultural investments at a 

significant level of 10%. Specifically, a one-

unit increase in GDP leads to a 0.01-unit rise 

in the volume of agricultural investments in 

the short term and a 3.84-unit increase in the 

long term. As for the variable of agricultural 

exports for the previous year, it came with a 

positive and significant relationship with 

agricultural investments in the short term, 

which indicates that the increase in the volume 

of agricultural investments by (0.03) was due 

to the rise that occurred in the volume of 

agricultural exports for the previous year by 

one unit. In contrast, it was accompanied by a 

negative relationship. And contrary to the 

logic of economic theory in the long term, that 

is, the increase in the volume of agricultural 

exports results in a decrease in the volume of 

agricultural investments by (3.82). As for 

agricultural imports, they came with a positive 

sign and a significant level of 1%, as an 

increase in agricultural imports by one unit 

leads to an increase in the volume of 

agricultural investments by (0.26) in the short 

term and (0.94) in the long term because of 

importing production requirements necessary 

to implement investments in the agricultural 

sector. Regarding the interest rate variable, its 

sign was negative, but it was not statistically 
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significant, which confirms the low volume of 

agricultural savings among investors. In the 

agricultural sector, the adoption of a policy of 

agricultural lending to finance productive 

projects, regardless of interest rates. The value 

of R
2
 was that 66% of the changes in the 

dependent variable (agricultural investments) 

were attributed to the influence of the 

independent variables, and 34% represented 

the influence of the random variables that were 

accounted for in the model. The F-test showed 

the significance of the function at a 5% 

significance level. 

Table 6. Results long-run function estimated in the model 
Varible                 coefficient               std.Error               t-statistic              

prob. 

LAP                      3.841921                 2.493321              2.572772             

0.0322 

LEXP                   -3.825730                1.625631             -2.353381             

0.0625 

LAIM                   0.944814                 0.541021              1.746360              

0.0935 

LINT                    -19.01544                16.42015            -1.157991              

0.2572 

C                          -9.823033                3.128272              3.140082              

0.0062 

Sixth: Diagnostic tests were conducted to 

ensure the quality of the estimated model 

and that it is free of standard problems, as 

follows. 

1-Standard problem test 

Table 7. The results of the diagnostic statistics of the agricultural investment model 

 
Source: Eviews 12 output 

The results of the test show that the model is 

free of the problem of instability of variance 

homogeneity (Hetero) and the problem of 

autocorrelation, as according to the Breusch-

Pagan-Godfrey test where the probability 

value was (0.2232 > 0.05), and the results of 

the LM test showed that the model was free of 

the problem of autocorrelation using the 

probability value (0.2957 > 0.05) and from 

them we accept the null hypothesis that the 

model does not suffer from standard problems. 

2-Test the partial correlation and 

autocorrelation functions of the residuals. 

 
Figure 1. Partial correlation of residuals. 
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It is evident from Figure 1 that the data have 

no self-correlation and fall within the limits of 

confidence. 

3-Test for normal distribution 

 
Figure 2. The normal distribution test for the residuals 

It shows that the residuals are distributed 

normally, as the value of (JB) reached (0.066), 

and it is not significant (0.965). 

4- Testing the structural stability of the 

estimated model.  

 
Figure 3. CUSUM test 

 
Figure 4. CUSUM test for residuals 
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Series: Residuals

Sample 4 31

Observations 28

Mean      -6.00e-17

Median  -0.020407

Maximum  0.578143

Minimum -0.697755

Std. Dev.   0.302006

Skewness  -0.119162

Kurtosis   2.986412

Jarque-Bera  0.066481

Probability  0.967306               
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Both figures show that the cumulative sum of 

squares of the residuals fell within the critical 

limits at a 5% significance level, indicating the 

absence of structural changes in the model 

variables during the study period.  

CONCLUSION 

The study concludes that the agricultural 

domestic product contributes to increasing the 

volume of agricultural investments, especially 

in the long term, as growth in agricultural 

production stimulates producers to enter 

agricultural investments that achieve 

remunerative returns. There is a limited 

contribution of agricultural exports to the 

development of investments in the agricultural 

sector in the short term. This is due to the 

limited volume of agricultural exports and 

their focus on specific materials, such as dates, 

leather, and wool. The positive impact of 

agricultural imports is attributed to the state's 

adoption of a policy that imports production 

requirements necessary for implementing large 

investment projects in the agricultural sector. 

The study recommends preparing plans and 

studies required to promote agricultural 

investment, both public and private, by 

increasing the volume of agricultural 

investment allocations in annual public 

budgets and providing material and logistical 

support to private sector investors and 

supporting the prices of production 

requirements necessary for investment in 

advanced agricultural technologies such as 

organic and textile farming, irrigation 

technologies, and modern mechanization. 
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