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Abstract: 

The research aims to estimate the economic efficiency (EE) and its components—technical 

efficiency (TE) and allocative efficiency (AE)—of date orchard farmers in Salah al-Din 

Governorate, Al-Dhuluiyah District, for the agricultural season (2022-2023). Using the Data 

Envelopment Analysis (DEA) method for each orchard in the sample, the research data was collected 

through a questionnaire specifically prepared for this study. The random sampling method was 

employed for field data collection, resulting in a sample of 160 orchards.The analysis results 

indicated that the average technical efficiency (TE) on the input side, assuming constant returns to 

scale for the total sample, was 0.82, while the average technical efficiency (TE) on the output side, 

with variable returns to scale, was 0.80. The average allocative efficiency (AE) on the input side, 

considering variable returns to scale for the total sample, was 0.85. The average economic efficiency 

(EE) on the input side, with variable returns to scale for the total sample, amounted to 0.81.The 

research concluded with several findings, the most significant being that the lower value of economic 

efficiency (0.81) alongside the higher value of technical efficiency (0.95) for the total sample 

indicates the potential to achieve better results with the same resources or to attain the same results 

with fewer resources, provided that expertise is available. 

Introduction 

Iraq is considered one of the most suitable 

geographical areas for date palm cultivation in 

the world, as the environmental requirements 

of the date palm tree align with the prevailing 

climatic conditions, which are characterized 

by high temperatures and low humidity in the 

central and southern regions of Iraq, where 

date palm cultivation thrives and dates are 

produced (Jubair et al., 2020: 1). The date 

palm is one of the oldest fruit trees cultivated 

by humans and is an essential element in 

agricultural, nutritional, and economic life in 

Iraq. Dates represent an important food 

source, being rich in essential nutrients such as 

vitamins, minerals, and fiber, and they 

contribute to enhancing human 

health.Economically, the date palm is a crop 

of high economic value, as Iraq is one of the 

largest date producers in the world. In 2021, 

date production in Iraq reached 11,242,747 

tons, while in Salah al-Din Governorate, it 

amounted to 697,120 tons, with a relative 

importance of 6% (Republic of Iraq, Ministry 

of Planning: 2021.) 

Date palm cultivation in Iraq, particularly in 

Salah al-Din, faces a range of problems and 

challenges that negatively impact its 

productivity and quality. Among the most 
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prominent issues are water scarcity, poor 

management of water resources, 

desertification, degradation of agricultural 

land, lack of technical support, the spread of 

pests and diseases, outdated cultivars, 

insufficient investment in cultivar 

improvement, marketing problems for dates, 

rising costs, and other challenges.The study of 

economic efficiency is an important topic, 

where efficiency is an indicator of the system's 

success and represents the most logical and 

economic use of the system's production 

resources (Al-Taie, 2010: 93). The basic 

condition for achieving economic efficiency is 

the full utilization of economic resources and 

the effective allocation of these resources 

(Zidan, 2018: 13).The production of dates in 

Iraq has significant economic importance, as 

Iraq possesses a comparative advantage in 

date cultivation and production. However, the 

number of date palm trees has significantly 

declined in recent years, leading to a general 

decrease in date production (Sahan, 2016: 1). 

The aim of this study is to measure the 

economic efficiency and its components of 

date palm orchards in Salah al-Din 

Governorate, specifically in the Balad district, 

for the production season (2022-2023) using 

the Data Envelopment Analysis (DEA) 

method. 

Research Hypotheses; 

2.  The research is based on the 

hypothesis that the suboptimal utilization and 

scientific allocation of available economic 

resources negatively affect the productivity of 

the dunam of dates. 

3.  The research assumes that there is a 

disparity in achieving economic efficiency 

among date orchards for the farmers in the 

sample. 

Research Problem; 

Date palm cultivation is economically 

significant; however, in recent times, we have 

observed a decline in the productivity of date 

crops and a decrease in the efficiency of date 

orchards. This decline is attributed to several 

factors, including a lack of government 

attention to this crop, limited expertise among 

many farmers, urban expansion leading to the 

clearing of many date orchards, and inefficient 

use of economic resources allocated for 

production. 

Research Methodology; 

A quantitative analysis approach was adopted, 

utilizing various quantitative analysis 

techniques. The non-parametric analysis 

method was applied using the DEAP software 

(Data Envelopment Analysis Program), which 

allows us to measure the technical, allocative, 

and economic efficiency of each orchard 

individually and as an average for the sample's 

efficiency. The method relies on linear 

programming. Data was collected through a 

questionnaire prepared for this purpose via 

personal interviews, with a total of 800 

farmers in the study population, distributed 

across Salah al-Din Governorate, specifically 

in the Balad district. A random sample was 

selected, constituting 20%, resulting in a 

sample size of 160 farmers. 

 

 

Theoretical Framework and Description of the 

Models Used 

This section describes the standard model used 

to measure economic efficiency and its 

components for the research sample.Methods 

for estimating economic efficiency are 

important topics for researchers due to their 

significance in measuring the success of 

economic units, as well as in determining the 

initial steps toward achieving significant 

resource savings, which have implications for 
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policy formulation and resource management. 

Optimal utilization is of great importance 

(Riegger and Brave, 1991: 18). Among these 

methods is Data Envelopment Analysis 

(DEA), which is a non-parametric method 

relying on linear programming to measure the 

efficiency and economic performance of 

organizations and to identify the optimal 

combination of input and output sets for the 

same units (Bahramz, 1996: 31).The interest 

in this method arises from its accuracy as a 

scientific tool that utilizes linear programming 

to measure the goal of utilizing a set of 

resources to produce a set of similar outputs. 

The performance of these units is assessed by 

identifying those that use more resources but 

produce outputs that are equal to or less than 

their peers. Decision-makers must then 

understand the reasons for declining 

performance and work to resolve these issues 

(Battal et al., 2017: 34).Before estimating the 

results of economic efficiency analysis and its 

components using the DEA method, it is 

essential to understand the relationship 

between variables and to formulate this 

relationship mathematically, which enables us 

to develop a model through which phenomena 

can be studied practically by identifying the 

dependent variable and the explanatory 

variables. This requires knowledge of the 

mathematical form of the equations and 

whether they are linear or non-linear. Since 

the DEA model is a non-parametric method 

based on linear programming applied to both 

the production function and the cost function, 

it can be described as follows; 

Standard Description of the Model Used to 

Measure Economic Efficiency and Its 

Components According to Production 

Function Variables 

To estimate technical efficiency from the input 

side for the crops in the study sample, the 

surrounding environmental conditions of the 

farm lead farmers to have more control over 

their inputs than their outputs. In other words, 

it is generally easier to reduce the quantity of 

inputs than to increase production. With the 

field statistical data represented by (K) inputs, 

which include (amount of fertilizers/g, 

pesticides/liter, human labor/hour, mechanical 

work/hour, irrigation/irrigation), these are 

explanatory variables that significantly 

influence the dependent variable (M), 

represented by the total production of the 

orchards under study (N).Using the duality 

theory in linear programming, the Data 

Envelopment Analysis (DEA) model used to 

estimate technical efficiency from the input 

side under variable returns to scale (VRS) is 

expressed as follows: (Coelli et al., 2005: 

180.) 

Min _(θ,) λ^θ 

Subject to; 

¬yi + yλ ≥ 0 

θ_xi - Xλ ≥ 0 

N_i λ = 1 

λ ≥ 0 

Where; 

Xi = input vector. 

Yi = output vector. 

λ = outcome vector. 

Ni = constants and weights associated with 

efficient orchards. 

θ = represents the technical efficiency value of 

the orchards, ranging between (0 – 1.) 

Standard Description of the Model Used to 

Measure Economic Efficiency and Its 

Components According to Cost Function 

Variables 

Using the economic efficiency estimation 

model from the cost function, both technical 

efficiency and allocative efficiency will be 

estimated, along with economic efficiency 

(cost efficiency), by using the prices of 
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production inputs employed in the production 

process to reduce costs for the sample 

orchards. Assuming variable returns to scale, 

the linear programming model takes the 

following form; 

Min λ , Xi^* wiXi 

Subject to; 

• y_i + yλ ≥ 0 

θ Xi^* - Xλ ≥ 0 

λ ≥ 0 

Where; 

Xi = vector to minimize the cost of production 

unit i. 

Wi = vector of input prices. 

yi = output vector for production unit 

i.Economic efficiency (EE) is calculated as the 

ratio of the minimum cost to the actual cost 

through the following equation; 

EE = (Wi Xi^*) / (Wi Xi) 

EE = TE * AEAllocative efficiency can also 

be calculated by dividing economic efficiency 

by technical efficiency, as follows; 

AE = EE / TE 

Estimation of technical efficiency under stable 

and variable yield and energy efficiency of 

date crop. 

     The nature of the energy return for any 

orchard can be determined by measuring 

energy efficiency because efficient and 

inefficient orchards are directly identified in 

economies of scale, and scale efficiency is 

measured by dividing the technical efficiency 

under constant returns by its counterpart under 

variable returns. When observing Table (1), 

which shows the absorption efficiency and 

technical efficiency in light of the stability and 

change in the absorption yield of date crop 

producers for (160) orchards for the 

agricultural season (2022-2023), the results of 

estimating the absorption efficiency and 

technical efficiency in light of the stability and 

change in the yield for the sample of palm 

orchard farmers indicate that the average 

absorption efficiency reached (0.96). This 

value shows that the sample farmers can 

increase their production by 4% using the 

same amount of resources entering the 

production process, and the energy efficiency 

ranged between a maximum and a minimum 

(1-0.61) respectively. From Table (1), it is 

clear that the number of orchards that achieved 

full efficiency (100%) amounted to (110) 

orchards. These orchards can be considered 

references for the rest of the sample orchards 

that did not reach full efficiency and can 

continue according to the set of elements used 

despite the lack of economies of scale. They 

operate at the optimal size according to what 

is shown by the returns to scale index. This 

means that the total production increases by 

adding the same variable production factors. 

In this case, there is stability in the rate of 

increase in total production, which indicates 

the stability of the percentage of production 

elements used in the production process. As 

for the rest of the sample orchards that did not 

reach full efficiency, they amounted to (50). 

As for the technical efficiency, which was the 

basis for calculating energy efficiency, it is 

clear from the table that the technical 

efficiency, given the stability of the return for 

the sample of palm orchard farmers, ranged 

between the highest and lowest efficiency (1-

0.47) respectively, with an average of (0.82), 

while the highest and lowest technical 

efficiency, given the change in the return, was 

(1-0.49) with an average of (0.88). It is clear 

from Table (1) that there is a variation in the 

efficiency ratios from one orchard to another, 

and this is due to the farmers’ ability to 

implement agricultural policies and the 

expertise they possess in managing their 

agricultural orchards for the date crop
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Table (1) capacity efficiency and technical efficiency under fixed and variable capacity 

production factor for date crop. 

Reference 

orchards 

  Capacity 

returns 

Capacity 

efficiency 

(scale) 

Technical 

efficiency 

under 

capacity 

change 

(vrste) 

Technical 

efficiency 

under 

constant 

capacity 

(crste) 

The orchard 

571263 - 2.111 1.92: 1.92: 1 

83 - 2.111 1.872 1.872   2 

235 - 2.111 1.736 1.736 3 

2111264189 Drs 1.:86 1.:64 1.:3: 4 

264 - 2.111 1.693 1.693 5 

7 Irs 1.96: 2.111 1.96: 6 

234182 - 2.111 1.6:3 1.6:3 7 

9 Irs 1.:31 2.111 1.:31 8 

2111264 Drs 1.852 1.:81 1.82: 9 

264 - 2.111 1.978 1.978 10 

2641571211 - 2.111 1.92: 1.92: 11 

2111264156 Drs 1.:21 1.798 1.736 12 

571561264 - 2.111 1.972 1.972 13 

264156 Drs 1.99: 1.897 1.7:: 14 

263 - 2.111 2.111 2.111 15 

264 - 1.000 1.000 1.000 16 

82 - 1.000 1.000 1.000 17 

235 - 1.000 1.000 1.000 18 

2111571264 Drs 1.:74 1.5:8 1.58: 19 

264189 - 2.111 1.725 1.725 20 

264 - 2.111 1.927 1.927 21 

211156 - 2.111 2.111 2.111 22 

57 - 2.111 2.111 2.111 23 

561264 - 2.111 1.983 1.983 24 

561264 Drs 1.981 1.:43 1.922 25 

561264 Drs 1.853 1.816 1.634 26 

2111264157 Drs 1.:57 1.7:8 1.76: 27 

264 - 2.111 1.917 1.917 28 

571264 - 2.111 1.:3: 1.:3: 29 

64 Irs 1.:81 2.111 1.:81 30 

2111264 Drs 1.9:3 1.:81 1.976 31 

264 - 2.111 1.978 1.978 32 

264156157 - 2.111 1.92: 1.92: 33 

264156 Drs 1.961 1.798 1.695 34 

2641211189 Drs 1.:55 1.972 1.924 35 

2111264 - 2.111 1.897 1.897 36 

71 - 2.111 2.111 2.111 37 
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264 - 2.111 2.111 2.111 38 

82 - 2.111 2.111 2.111 39 

235183 - 2.111 2.111 2.111 40 

561264157 - 2.111 1.5:8 1.5:8 41 

891264 - 2.111 1.725 1.725 42 

264 - 2.111 1.927 1.927 43     

56 - 2.111 2.111 2.111 55 

56 - 2.111 2.111 2.111 56 

89 - 2.111 2.111 2.111 57 

56  1264  211  Drs 1.:48 1.983 1.928 58 

264  1211  Drs 1.94: 1.:43 1.893 59 

211  1264  Drs 1.861 1.816 1.63: 5: 

264   156   57  1

211 Drs 

1.:38 1.7:8 1.757 61 

264 - 2.111 917 1.917 62 

264   157  - 2.111 1.:3: 1.:3: 63 

64 Irs 1.:81 2.111 1.:81 64 

264   156  - 2.111 1.:81 1.:81 65 

264 - 2.111 1.978 1.978 66 

264  1 56   89 1

 211  Drs 

1.:71 1.92: 1.898 67 

211  1264   56  Drs 1.935 1.798 1.677 68 

264  1211   57  Drs 1.:33 1.972 1.8:5 69 

211  1264  Drs 1.:22 1.897 1.827 6: 

71 - 2.111 2.111 2.111 71 

264 - 2.111 2.111 2.111 72 

82 - 2.111 2.111 2.111 73 

271 - 2.111 2.111 2.111 74 

211   157  264  - 2.111 1.5:8 1.5:8 75 

264   189  - 2.111 1.725 1.725 76 

211  1264  Drs 1.9:3 1.798 1.724 77 

56  1211  264  1

 57  Drs 

1.:33 1.972 1.8:5 78 

56  1264  - 2.111 1.897 1.897 79 

71 - 2.111 2.111 2.111 7: 

264 - 2.111 2.111 2.111 81 

82 - 2.111 2.111 2.111 82 

83 - 2.111 2.111 2.111 83 

264   156   89  - 2.111 1.5:8 1.5:8 84 

264   189  Drs 1.:71 1.725 1.69: 85 

264 - 2.111 1.927 1.927 86 

211 - 2.111 2.111 2.111 87 

211 - 2.111 2.111 2.111 88 

89 - 2.111 2.111 2.111 89 

211  1264  Drs 1.:38 1.983 1.919 8: 

56  1264  Drs 1.93: 1.:43 1.884 91 

264   156  - 2.111 1.816 1.816 92 
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56  1264   57  - 2.111 1.7:8 1.7:8 93 

264 - 2.111 1.917 1.917 94 

264   157  - 2.111 1.:3: 1.:3: 95 

264 - 2.111 2.111 2.111 96 

82 - 2.111 2.111 2.111 97 

235 - 2.111 2.111 2.111 98 

211   157  264  Drs 1.:74 1.5:8 1.58: 99 

264   189  - 2.111 1.725 1.725 9: 

211  1264   56  Drs 1.953 1.798 1.68: :1 

89   156  264  Drs 1.:33 1.972 1.8:5 :2 

264   156  - 2.111 1.897 1.897 :3 

71 - 2.111 2.111 2.111 :4 

264 - 2.111 2.111 2.111 :5 

234   182  - 2.111 2.111 2.111 :6 

83 - 2.111 2.111 2.111 :7 

56  1264   57  - 2.111 1.:58 1.5:8 :8 

264   57  Drs 1.725 1.69: 1.69: :9 

264 - 2.111 1.927 1.927 :: 

211 - 2.111 2.111 2.111 211 

89  1264  Irs 1.:98 1.:24 1.:13 212 

56  1264  - 2.111 1.:43 1.:43 213 

56  1264  Drs 1.961 1.816 1.6:: 214 

56  1264   89  Drs 1.:38 1.7:8 1.757 215 

264 Drs 1.9:8 1.917 1.834 216 

264   157  - 2.111 1.:3: 1.:3: 217 

264 - 2.111 2.111 2.111 218 

234   182  - 2.111 2.111 2.111 219 

235   183  - 2.111 2.111 2.111 21: 

57 171  264  Irs 1.:76 1.638 1.61: 221 

264   189  - 2.111 1.725 1.725 222 

211  1264  Drs 1.9:3 1.798 1.724 223 

56  1264   57  - 2.111 1.:72 1.972 224 

211  1264  Drs 1.988 1.897 1.79: 225 

71 - 2.111 2.111 2.111 226 

264 - 2.111 2.111 2.111 227 

82 - 2.111 2.111 2.111 228 

263   89  264  Irs 1.:94 1.834 1.822 229 

264  211   89  Drs 1.:55 1.972 1.924 22: 

211  264  Drs 1.988 1.897 1.79: 231 

263 - 2.111 2.111 2.111 232 

264 - 2.111 2.111 2.111 233 

265 - 2.111 2.111 2.111 234 

235 - 2.111 2.111 2.111 235 

264  211   57  - 2.111 1.5:8 1.5:8 236 

264   89  - 2.111 1.725 1.725 237 

264 - 2.111 1.927 1.927 238 
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Source: Prepared by the researcher based on the outputs of the in-depth analysis of the program. 

56 - 2.111 2.111 2.111 239 

211  264  Drs 1.:38 1.983 1.919 23: 

264  211  - 2.111 1.:43 1.:43 241 

264   56  - 2.111 1.816 1.816 242 

56  264   57  - 2.111 1.7:8 1.7:8 243 

264 Drs 1.9:8 1.917 1.834 244 

264   89  - 2.111 1.:3: 1.:3: 245 

264 - 2.111 2.111 2.111 246 

82 - 2.111 2.111 2.111 247 

83 - 2.111 2.111 2.111 248 

264 - 2.111 2.111 2.111 249 

234   82  - 2.111 2.111 2.111 24: 

83 - 2.111 2.111 2.111 251 

264   56   89  - 2.111 1.5:8 1.5:8 252 

57  264  Drs 1.:71 1.725 1.69: 253 

211  264   56  Drs 1.935 1.798 1.677 254 

56  264   89  - 2.111 1.972 1.972 255 

211  264  Drs 1.:22 1.897 1.827 256 

71 - 2.111 2.111 2.111 257 

264 - 2.111 2.111 2.111 258 

234   82  - 2.111 2.111 2.111 259 

264   56  - 2.111 1.798 1.798 25: 

56  264   57  Drs 1.:33 1.972 1.8:5 261 

211  264  Drs 1.:22 1.897 1.827 262 

71 - 2.111 2.111 2.111 263 

264 - 2.111 2.111 2.111 264 

265 - 2.111 2.111 2.111 265 

235   83  _ 2.111 2.111 2.111 266 

89  264  211   

56 Drs 

1.:74 1.5:8 1.58: 267 

57  264  - 2.111 1.725 1.725 268 

264 - 2.111 1.927 1.927 269 

234   82  - 2.111 2.111 2.111 26: 

235 - 2.111 2.111 2.111 271 

  0.968 0.887 0.827 Average 

  1 1 1 Maximum 

  0.614 0.497 0.479 minimum   



Euphrates Journal of Agricultural Science-16 (4): 1-18, (2024)                                 Chachan & Bakr  

 
  ISSN 2072-3857           

 
9 

 
Figure (1) Average capacity efficiency and technical efficiency under constant and variable returns.

 

Source: Prepared by the researcher based on 

data in Table (1) using Excel  . 

Estimating the economic efficiency and its 

components (technical and allocation) of the 

date crop according to the variables of cost 

functions. 

Table (2) shows the technical efficiency, 

allocative efficiency, and economic efficiency 

(cost efficiency) that can be obtained using the 

quantities of resources and the costs of these 

resources involved in the production process, 

assuming a change in the yield to the 

production capacity of the date crop for (160) 

orchards for the agricultural season (2022-

2023), where it is clear that the average 

technical efficiency reached (0.96). This is the 

same result obtained in calculating energy 

efficiency under change in yield, which 

indicates that these orchards can increase their 

production by 4% with the resources used, and 

also indicates that they allow the loss of some 

of their resources due to inefficiency, which 

leads to an increase in costs by 4%, and 

technical efficiency was used in calculating 

cost efficiency. As for the allocative 

efficiency, the table shows that it ranged 

between the highest efficiency, which is one, 

and the lowest efficiency, which is (0.65) at 

the sample level, with an arithmetic average of 

(0.85). This indicates the possibility of 

increasing production by adopting modern 

technology, through which the optimal 

utilization of resources can be achieved by 

(15%). Thus, the reallocation of economic 

resources would save (15%) of the costs of 

economic resources while maintaining the 

same level of production. Thus, these orchards 

can reach the optimal production point, which 

is represented by the tangent of the cost line to 

the equal-yield curve. It is also clear that the 

total number of orchards that achieved 100% 

allocative efficiency Three orchards, in this 

case there is no surplus of inputs in these 

orchards because they consume all inputs at 

the optimal volume to reach the optimal 

production, i.e. the stagnant values are equal 

to zero, and it is also clear that some orchards 

that achieved full technical efficiency were 

unable to achieve full allocative efficiency, 

because the costs of the resources involved in 

production are high at a level that led to a 

decrease in allocative efficiency below the 

optimal level, and this indicates that 

0.75

0.80

0.85

0.90

0.95

1.00

Technical efficiency
under capacity
change (vrste)

Technical efficiency
under constant
capacity (crste)

Capacity efficiency
(scale)

0.97 

0.89 

0.83 



Euphrates Journal of Agricultural Science-16 (4): 1-18, (2024)                                 Chachan & Bakr  

 
  ISSN 2072-3857           

 
10 

production At the point where it is technically 

efficient and allocatively inefficient, when the 

costs of the orchard fall to a level where the 

cost line is tangent to the isoquant, the orchard 

will be allocatively and economically 

efficient, because improving technical 

efficiency by a small amount will increase 

allocative efficiency by one unit, and this will 

cause the rate of technical change to continue 

to rise until it reaches its maximum. The table 

also shows the results of estimating the 

economic efficiency of the date crop, where 

the average economic efficiency reached 

(0.81), which is a fairly good level, and is the 

product of both technical efficiency and 

allocative efficiency, indicating that these 

orchards can reduce costs by 19% and achieve 

the same level of production, or that these 

orchards can obtain the current production 

using 81% of the resources to become 

economically efficient. 

Table (2) Measuring the economic efficiency, allocative efficiency, and technical efficiency of 

the date crop according to the cost function variables in Salah al-Din Governorate - Al-

Dhuluiyah District for the agricultural season (2022-2023) for the research sample 

Economic efficiency 

EE)) 

allocation efficiency 

AE)) 

Technical 

competence 

(TE) 

T     

1.93: 1.95: 1.:88 2 

1.:56 1.:56 2.111 3 

1.95: 1.95: 2.111 4 

1.946 1.9:4 1.:47 5 

1.993 1.993 2.111 6 

1.959 1.959 2.111 7 

1.845 1.845 2.111 8 

1.766 1.766 2.111 9 

1.752 1.965 1.861 : 

1.99: 1.99: 2.111 21 

1.912 1.912 2.111 22 

1.8:2 1.99: 1.99: 23 

1.:1: 1.:1: 2.111 24 

1.915 1.:61 1.957 25 

1.998 1.998 2.111 26 

1.882 1.882 2.111 27 

1.887 1.887 2.111 28 

1.866 1.866 2.111 29 

1.845 1.925 1.:12 2: 

1.:51 1.:51 2.111 31 

1.931 1.931 2.111 32 

1.933 1.933 2.111 33 

1.:74 1.:74 2.111 34 

1.973 1.973 2.111 35 
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1.884 1.:25 1.957 36 

1.766 1.:27 1.826 37 

1.7:3 1.889 1.99: 38 

1.841 1.841 2.111 39 

1.:81 1.:81 2.111 3: 

1.921 1.921 2.111 41 

1.898 1.997 1.99: 42 

1.937 1.937 2.111 43 

1.8:: 1.8:: 2.111 44 

1.837 1.969 1.957 45 

1.865 1.959 1.99: 46 

1.858 1.858 2.111 47 

1.865 1.865 2.111 48 

1.:67 1.:67 2.111 49 

1.948 1.948 2.111 4: 

1.941 1.941 2.111 51 

1.:21 1.:21 2.111 52 

1.99: 1.99: 2.111 53 

1.821 1.821 2.111 54 

1.852 1.852 2.111 55 

1.:42 1.:42 2.111 56 

1.:87 1.:87 2.111 57 

1.92: 1.:32 1.99: 58 

1.811 1.986 1.911 59 

1.732 1.964 1.838 5: 

1.779 1.975 1.884 61 

1.:1: 1.:1: 2.111 62 

1.919 1.919 2.111 63 

1.97: 1.97: 2.111 64 

1.987 1.987 2.111 65 

1.986 1.986 2.111 66 

1.892 1.963 1.:27 67 

1.791 1.962 1.8:: 68 

1.75: 1.917 1.917 69 

1.849 1.942 1.99: 6: 

2.111 2.111 2.111 71 

1.941 1.941 2.111 72 

1.892 1.892 2.111 73 

1.831 1.831 2.111 74 

1.86: 1.86: 2.111 75 

1.:56 1.:56 2.111 76 
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1.882 1.979 1.9:: 77 

1.897 1.:7: 1.922 78 

1.942 1.942 2.111 79 

1.964 1.964 2.111 7: 

1.919 1.919 2.111 81 

1.968 1.968 2.111 82 

1.:56 1.:56 2.111 83 

1.99: 1.99: 2.111 84 

1.8:8 1.:53 1.957 85 

1.77: 1.77: 2.111 86 

1.7:4 1.7:4 2.111 87 

1.843 1.843 2.111 88 

1.:8: 1.:8: 2.111 89 

1.88: 1.988 1.99: 8: 

1.834 1.:32 1.897 91 

1.881 1.881 2.111 92 

1.:3: 1.:3: 2.111 93 

1.856 1.856 2.111 94 

1.:39 1.:39 2.111 95 

1.932 1.932 2.111 96 

1.8:8 1.8:8 2.111 97 

1.877 1.877 2.111 98 

1.847 1.928 1.:12 99 

1.:3: 1.:3: 2.111 9: 

1.847 1.9:: 1.931 :1 

1.866 1.:48 1.917 :2 

1.913 1.913 2.111 :3 

1.:73 1.:73 2.111 :4 

1.933 1.933 2.111 :5 

1.954 1.954 2.111 :6 

1.:17 1.:17 2.111 :7 

1.952 1.952 2.111 :8 

1.873 1.:12 1.957 :9 

1.874 1.874 2.111 :: 

1.968 1.968 2.111 211 

1.:37 1.:37 2.111 212 

1.992 1.992 2.111 213 

1.851 1.985 1.957 214 

1.793 1.993 1.884 215 

1.78: 1.875 1.99: 216 

1.857 1.857 2.111 217 
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1.:74 1.:74 2.111 218 

1.896 1.8:6 2.111 219 

1.941 1.941 2.111 21: 

1.:65 1.:65 2.111 221 

1.:52 1.:52 2.111 222 

1.818 1.8:7 1.99: 223 

1.993 1.993 2.111 224 

1.863 1.:51 1.911 225 

1.83: 1.83: 2.111 226 

1.767 1.767 2.111 227 

1.878 1.878 2.111 228 

1.:31 1.:31 2.111 229 

1.889 1.986 1.99: 22: 

1.885 1.:78 1.911 231 

1.98: 1.98: 2.111 232 

1.943 1.943 2.111 233 

1.:64 1.:64 2.111 234 

1.935 1.935 2.111 235 

1.936 1.936 2.111 236 

1.:43 1.:43 2.111 237 

1.952 1.952 2.111 238 

1.861 1.861 2.111 239 

1.887 1.984 1.99: 23: 

1.927 1.927 2.111 241 

1.974 1.974 2.111 242 

1.8:6 1.8:6 2.111 243 

1.946 1.:51 2.111 244 

1.895 1.895 2.111 245 

1.823 1.823 2.111 246 

1.856 1.856 2.111 247 

1.:64 1.:64 2.111 248 

1.96: 1.96: 2.111 249 

1.941 1.941 2.111 24: 

1.:75 1.:75 2.111 251 

1.9:1 1.9:1 2.111 252 

1.826 1.986 1.928 253 

1.773 1.943 1.8:6 254 

1.928 1.928 2.111 255 

1.879 1.976 1.99: 256 

1.891 1.891 2.111 257 

1.838 1.838 2.111 258 
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1.81: 1.81: 2.111 259 

1.8:3 1.8:3 2.111 25: 

1.81: 1.991 1.917 261 

1.91: 1.:21 1.99: 262 

2.111 2.111 2.111 263 

2.111 2.111 2.111 264 

1.:67 1.:67 2.111 265 

1.922 1.922 2.111 266 

1.893 1.9:5 1.986 267 

1.944 1.944 2.111 268 

1.875 1.875 2.111 269 

1.984 1.984 2.111 26: 

1.936 1.936 2.111 271 

0.814 0.851 0.959 Average 

1 1 1 Maximum 

0.621 0.655 0.715 Minimum 

 

Source: Prepared by the researcher based on the outputs of the Deep program analysis 
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           Figure (2) Average technical efficiency, allocative efficiency and economic efficiency of the 

date crop.

 

              Source: Prepared by the researcher 

based on data in Table (2) using Excel. 

Average capacity efficiency and technical 

efficiency in light of stability and change in 

capacity return for palm orchard farmers in 

Salah al-Din Governorate - Al-Dhuluiyah 

District for the agricultural season 2022-2023 

Table (3) shows a comparison between the technical capacity efficiencies of farmers in palm 

groves in Salah al-Din Governorate, where the average capacity efficiency indicates that 

farmers are working near the maximum limits of productivity.In terms of available energy, 

this means that they are making good use of their resources, which is (0.97), and the average 

technical efficiency under energy change is (0.89), This value reflects the ability of farmers to 

use available inputs efficiently, despite changes in capacity. There is still room for 

improvement in technical efficiency, indicating the potential for improving agricultural 

operations or resource management. Average technical efficiency with constant capacity (0.83), 

This value reflects the farmers’ efficiency in achieving the highest yield while maintaining 

constant energy. The result here indicates that there is a greater opportunity to improve 

technical efficiency in this context, which means that farmers may not be exploiting the full 

potential available to them. 

Average capacity 

efficiency       

(scale) 

Average technical 

efficiency under 

changing capacity 

returns  

      (vrste     (  

Average technical 

efficiency under 

constant power 

returns    

       (crste) 

The orchards 

         0.97         0.89          0.83 Average 

   Source: Prepared by the researcher based on questionnaire data and DEAP program results 
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Figure (3) Average energy efficiency and technical efficiency under fixed and variable returns. 

Source: Prepared by the researcher based on data in Table (3) using Excel. 

Conclusions: 

2- 

The research concluded, through measuring 

energy efficiency, that it is possible to expand 

the production of dates for a sample of date 

orchard farmers by (18%, 15%) respectively to 

reach the optimal production capacity. 

3- From the average value of technical 

efficiency (TE) for the total sample, which 

amounted to (95%), we conclude that palm 

grove farmers in the research sample have 

acquired a fair amount of experience in the 

technical aspect represented by agricultural 

operations and the process of integrating 

production elements and avoiding significant 

waste in them. 

4- From the average value of economic 

efficiency (EE) for the total sample, which 

amounted to (85%), we conclude that the 

opportunity to achieve a greater output from 

the same resources or produce the same output 

with fewer resources exists and is possible as 

long as the value of technical efficiency is 

high and experience is available, and the 

matter depends only on what raises the value 

of allocative efficiency, which is supporting 

the inputs or outputs or both together to reach 

profitable economic efficiency. 

5- The low value of the average allocative 

efficiency (AE) for the total sample, which 

amounted to (85%), is due to the high prices 

of production elements that crop farmers 

obtain from the market as a result of the lack 

of government support for these elements. 

This was confirmed by all farmers in the 

sample through the questionnaire, which led to 

a large waste in the costs of production 

elements estimated at about (15%.) 

Recommendations: 

2.  

Encourage investment in palm cultivation by 

providing financial incentives, such as 

facilitated loans or tax exemptions, to enable 

farmers to expand their production by 15% to 

18% to reach optimal capacity. 

0.75

0.80

0.85

0.90

0.95

1.00

Technical efficiency
under capacity

change

Technical efficiency
under constant

capacity

Capacity efficiency

0.97 

0.89 

0.83 
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3.  The government should provide 

financial support to farmers to reduce the 

prices of essential production inputs, such as 

fertilizers and pesticides, which contributes to 

enhancing allocative efficiency and reducing 

costs. 

4.  Develop pricing policies that align 

with market costs and ensure fair prices for 

inputs, encouraging farmers to invest in palm 

cultivation. 

5.  Work on improving distribution and 

marketing networks for dates, including the 

development of local and international sales 

channels. Effective marketing strategies can 

help increase revenues. 

6.  Support the establishment of 

agricultural cooperatives that allow farmers to 

access inputs at reduced prices and provide 

technical support, helping to lower production 

costs and increase efficiency. 

7.  Implement training programs for 

farmers to improve their technical and 

managerial skills, contributing to enhanced 

technical efficiency and boosting their 

expertise in date cultivation. 

8.  Invest in agricultural research to 

develop improved varieties of dates and 

enhance farming methods, which will increase 

productivity and expand agricultural 

opportunities. 

9.  Stimulate innovations in production 

and marketing technologies, such as the use of 

smart farming techniques or sustainable 

agriculture, which will help improve economic 

efficiency. 

:.  Establish a system for periodic 

performance evaluation of farmers to measure 

economic and technical efficiency and identify 

areas needing improvement. 
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