“TIAS Tikrit Journal for Agricultural Sciences T J AS

(3 ) ISSN:1813-1646 (Print); 2664-0597 (Online)
Journal Homepage: http://www.tjas.org Tikrit Journal for
ESorg E-mail: tjas@tu.edu.iq Agricultural Sciences

DOI: https //doi.org/10.25130/tjas.26.2.24

Economic and Econometric Analysis of Factors Affecting
Broiler Chicken Production Farms in Tikrit District for the
2025 Production Season

Manar Saleh Hamad!'"'!, Emad M. Mohammed'>''", Moataz Eliw Mustafa'"’2, Majeed Jabber Shakeer'"?
! Department of Agricultural Economics and Extension, Agricultural Economics, College of Agriculture, Tikrit University, Iraq
Department of Agricultural Economics, Faculty of Agriculture Beni-Suef University, Egypt
3Department of Animal Production, College of Agriculture, Tikrit University, Iraq

*Correspondence: emad muzaham@tu.edu.iq

ABSTRACT
This research focused on determining the effect of quantity of feed, number of
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Jlexibility, production efficiency, Tikrit District. The study covered the entire operational broiler chicken farms in the

Standard analysis, Tikrit District
district, which was approximately 120 farms. To ensure sample representativeness
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(3000-5000 birds). In all categories of farm size (small, medium and large) included

in the study sample, feed quantity had the most influence on broiler chicken
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production in Tikrit District. The results further showed that labour altered

context. The quantity of medicines and vaccines had significant positive effect, via

this study it was concluded that feed quantity was the most decisive resource while
= farm size was least decisive, inferring there is no conclusive link with farm size in

under developed area with limited resources. The study was conducted in Tikrit

district, and suggested the possibility of providing infrastructure support for farms

through interest-free loans to allow them to develop cool and ventilation systems, as

well as promoting research and development through urging universities and

scientific research centers in Iraq to set studies aimed at raising local chicken

production with high tolerance to heat waves and lower feed cost.

336


http://www.tjas.org/
mailto:tjas@tu.edu.iq
https://doi.org/10.25130/tjas.26.2.24
mailto:emad_muzaham@tu.edu.iq
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0

Hamad et al., TJAS Vol. 26, No.2: pp. 336-351

Uil gla A 3y gall Jal gall L;a.nl,,\ﬂ\ ‘gdbaﬁ\![g ‘5.\1..4:\5&\ Jaladil)
2025 LY s gal S5 ABlala (b Cpanidl) zla

48LE Jba vaa dhias glo fine 23eaa pal e dles Taea mllia jlia
Al - S daals — Ae 3N AIS e 30 Sl — o) 3l ALY g SLaiBY) acd T
Al - S daals — Ae )30 AS e )30 iy — o) 3l ALY 5 SLaiY) ad 2
A -dg}u u:‘:‘z""té -&.cb)'l\ @S -kbjﬂ .\LAﬁY‘ eué 3
(GBI - ST daala - Ao 0 A8 - ) gaad) LYY audd
AadAll
i 3 ol Ll o (claldlll s 3 50¥) AeS e ) dal) ana cJuand) 220 (e W) ApS) o IS S G ) Al by
Al sde Ao il &5 gde )30 120 (Mo s Hady Al ey S5 eliad (A Allall aalll mlas & ) e aes G 0585 (g3l oy S5
a)ASS\ d); C\:u}” Qgﬁmj&)‘ﬂ\e&iézyﬂ\%}aujw\wa ‘CAAA.A\UA%S ‘;\Pduﬁc:tc))‘os()u‘n:u}sﬁ
3000-1500) aws 5ie ¢(353/ Sk 1500-500) e ¢ )l e Clad Cum canall & & )l jall Cie 552025 (e ) sl 0
elal & anll) mlas zU0) Glo 155 3SY) Jalall oo CDle ) AaS o Qi) s & jelil s (Lis 5000-3000) 3 S5 (s
il L Akl o ) il sl LS Al el Ae 8 (50S) ddan sl 6 psaall) galsall ¢l al dasal) i) JS1 oy S
Caniia 5 U gina s Lo 1 il colalall) 5 2 5091 4paS 2 jelal 5 iaadls ol Al 50 Allanll dpanl (uSad s Uiy o (5 5ima s a)
Lol 5 Y S 4e ) 3l aaa o ging Las ol s J8Y) alall s Gie ) Sl aaa (IS Ly T80 Y1 5 ) sl 5 Calall 23S (f sl )
ashil 8 e R g ) el aed SR (e Al Al Gpeaty Al Al Cua gl oy S5 eliad B 53 gasall 3 ) sall ) Bhlial) &
Opad Jon Sl sl e 3lal) (8 Gl 81 ey cilaslal) g YA (e skl g Gl S at s A seill s ) el
Aol 8283 Bl 55 ) el A i ST () oS glaal) rlanall <YL

(5 el ool (i) 5l (Ui s pe ol 2las saliiall cilalg)
INTRODUCTION

Poultry industry is one of the mainstay of food security in Iraq, as it supplies
chicken meat and eggs considered as the most important sources of animal protein at lower
prices than red meat. This sector is an essential part of the local economy in Tikrit District,
providing around 30% of total region meat production (Ministry of Agriculture, 2024).
Additionally, poultry production is a means of employment for youth and supports the
agricultural sector with organic fertilizers that contribute to soil fertility maintenance and
crop productivity. Poultry has a very high feed conversion efficiency for meat and egg
(Abdullah,2020:63) with dressing percentage of 75% meat after slaughter per body mass
compared to sheep 50% and cattle is 48%. Poultry production does not also necessitate
extensive space; hence, it can be recognized as an exact opportunity for vertical expansion
in places where resources are limited, such as Tikrit District. But this sector is confronted
with grave challenges: high input costs, low management efficiency and centralisation of
the control over products' marketing by intermediates, harming farm profitability and
production capacity.

The study intends to identify the most influential economic factors affecting broiler

chicken production in Tikrit District and highlight these economic factors influencing this
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production. It aims to deliver insights that ultimately help enhance production efficiency
as well as address local agricultural policies. The study aims to provide viable
recommendations based on analyses of feed costs, labor, and farm size that can improve

the sustainability of this important sector.

Research Problem
Due to several intertwined economic factors affecting them, including high feed prices, the
cost of veterinary medicines, labor wages and poor marketing, broiler farms in Tikrit
District are subject to fluctuating production and returns. All of these factors contribute to
the reduced economic viability of some farms or their exit from production. It is from this
perspective that the following can be asked:
What are the most important economic factors influencing the efficiency of broiler farms
in Tikrit District, and how can these factors be utilized to enhance the economic
performance of such farms?
Objective of the Study
The study aims to:

*Identify the economic factors most influential in broiler chicken production in Tikrit
District.

*Measure the impact of (feed quantity, number of workers, farm size, and quantity of
medicines and vaccines) on poultry production in Tikrit District.

*Provide recommendations that contribute to increasing production efficiency and
achieving optimal economic returns for breeders.
Study Hypothesis
The study assumes that there is a statistically significant relationship between various
economic factors and production efficiency in broiler farms in Tikrit District.
Spatial boundaries of the study:
The geographic scope of the present work is Tikrit District, one of Salah al-Din
Governorate's most significant districts in terms of area and population, located at the
center-north parts of Iraq. The district has significant agricultural activities with emerging
poultry operations, especially in broiler production. Such infrastructures available — basic,

fitted farms, easy feed and market access as well as the high number of practicing breeders.
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Tikrit District encompasses numerous agricultural regions and farms where poultry farms
are also available either as large commercial farms or small and medium-sized projects that
depend on closed or traditional breeding. It is a conducive setting for field surveys and
application of study tools. The choice for this district was based on the occurrence of real
activity for continuous broiler production, ease of practical data collection from breeders
and the urgent need for economic analysis that contributes to vocational sector
development in relation to current challenges.
Study Method:
The economic reality of broiler farms in Tikrit District has been shown by using the
descriptive analytical approach. Various techniques such as quantitative analysis through
statistical models like multiple linear regression were also carried out to quantify effects of
independent variables (quantity of feed, total labourers, area under farming, amount of
medicines and vaccines used) over dependent variable (output). Statistical analyses were
performed using SPSS26.
Data Sources
Data were obtained in the field by designing a questionnaire containing the information
required for the study. The questionnaire was distributed across the study area to 50 farms
through field visits and personal interviews. Official data was also collected through
publications and official reports from the Salah al-Din Agriculture Directorate.
Study Sample
The study sample consisted of 50 broiler farms in Tikrit District selected randomly from a
total of 120 existing farms operating during the period between January and March/2025.
Farms were small (500—1,500 birds/cycle), medium (1,500-3,000 birds) or large (3,000—
5,000 birds). These variables were measured through a self-reported questionnaire Data
collection showed the following variables
*Dependent variable (Y): Production quantity (kg of chicken meat per production

cycle).

*Independent variables :

(X1): Feed quantity (tons/cycle).

(X2): Number of workers (worker/farm).

(X3): Farm size (square meters).

339



Hamad et al., TJAS Vol. 26, No.2: pp. 336-351

(X4): Quantity of medicines and vaccines (dose/cycle).
Previous Studies
The Lamah 2021 study, "The study, ”An Economic Study of Factors Affecting Broiler
Chicken Farms in Bani Walid Municipality,” aimed, the most importantly to study the
factors that affect broiler chickens production in the municipality. The findings showed
that inputs most critical to broiler production were the number of chicks, quantity of feed
and the cost of veterinary care. These inputs had a significant impact at the 5% level. The
elasticities of productivity for all were around 1.090 and indicated a return on energy
relationship. The economic efficiency coefficient for general production capacity was also
revealed in the findings of this significant research, which were approximately 1.11, 1.56
and 1.65 based on inputs of mention above in the study sample respectively The research
area in this study was distinct from that of the current investigation, same as the factors
influencing broiler chicken farms
The study by Al-Tarawneh (2021), "“Economic Estimation of the Cost Function of
Broiler Chicken Farms in Jordan,” which sought to estimate a cost function for broiler
chicken production at three production capacities and compute the structure of costs and
revenues. The average total costs were 0.84, 0.86, and 0.93 Jordanian dinars per kilogram
of chicken in the three capacities, respectively The findings declared that economies of
scale were still existing, the farms still persist in increasing returns per unit of scale and
broiler chicken farms had not yet exhibited optimal production.
The study by Ali and Abd Elah (2020), "Evaluating the Production Performance of
Broiler Flocks - A Field Study in Diyala Governorate, Iraq, for the 2020 Production
Season," aimed to study the production and economic performance of broiler chicken farms
in Diyala Governorate, Iraq, for the 2020 production season. The results showed a
weakness in the efficiency of utilizing production resources and highlighted the pivotal
role of feed and labor in influencing production.
The study by Ahmed et al. (2023), "Financial and Economic Evaluation of Broiler
Breeding Projects in Hawija District," aimed to conduct an economic evaluation and
analysis of the farms. A set of economic criteria was used for this purpose. The results

demonstrated the economic viability of these projects despite price fluctuations.
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The study by Abdel Mageed ef al. (2024), "“An Economic Study of the Effect of
Biotechnology to Productive and Economic Efficiency for Broiler Farms in New Lands at
Beheira Governorate," studied the effect of biotechnology on productive and economic
efficiency for broiler farms. It found that the feed and veterinary care are the most
influential variables affecting production volume.

The most important difference with two previous studies is the focus of current study,
which covers Tikrit District and the use of econometric analysis (comparative based on
farm size: small, medium, large) It captures analysis of production functions, production
efficiencies and cost-benefit all in a single logic that no other research has yet executed
comprehensively. In addition, it incorporates new field data from the 2025 production
season that better represents the real-world economic situation of broiler farms in the study
area

Theoretical Framework

The Concept of Production:

Production, in general, is of great importance in economic studies. The level of production
determines the level of economic well-being enjoyed by the population. Production is defined as
the creation or increase of utility. Production is any process whose goal is to create or add value to
existing values (Naja and Ayed, 2015). Theories specializing in production are concerned with
studying the existing and possible relationships between production and its components. The
primary and actual goal of production theory is to investigate the conditions of technical and
economic efficiency, in addition to other primary goals, including the creation or increase of
existing utility, i.e., the search and investigation of new benefits that did not exist to meet the needs
of individuals. In this regard, utility can be divided into (spatial utility), which is achieved by
transporting a commodity from its place of production to its place of consumption, or transporting
it from a place where its utility is reduced to a place where its utility is increased. (formal utility),
which is achieved by transforming the form of matter from a form that is useless or of little use to
a form that is more useful, such as transforming soil elements into a crop. The other type of utility
is ( Utility is (temporal utility) which we get by storing crops until a time when the benefit of these
goods is greater, while the last type is (ownership utility) which is the transfer of ownership of the
commodity from one person to another who will benefit from it more. (Naji, 2016), and basically
the most important main goal of the production process is to reach the maximum possible profit

(maximizing profits) and this is not achieved unless the production is efficient, as the efficiency of
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production cannot be measured except through the production function which we will talk about
later in some detail (Hidayah & Susanto, 2013).
The most important types of production functions
The traditional polynomial production function:
The term "function" is used in mathematics to indicate the existence of a relationship between the
explanatory variables (independent variables) and the dependent variable (Al-Ruwais, 2009). The
production function can be defined mathematically as a rule for determining each value in a set of
other variables called the "range of the function." It is also known as the mathematical expression
between the amount of production factors used to produce a particular commodity and the amount
of output obtained (Dwivedi, 2016). It is a quantitative or mathematical expression of the
relationship between inputs and outputs by clarifying the number of units produced as a function
of the units of production factors used. The general formula for the production function is:
Y =fX)
Where Y is the dependent variable (production volume), X is the independent variable (production
element). The range of the function consists of each level of production (Y) produced by each level
of production element (X) used. The function is used mathematically to indicate the relationship
between the explanatory variables (independent) and the dependent variable (Debertin, 2012). The
production function can also be defined as determining the maximum output that can be achieved
through the use of a specific or limited amount of production resources. This output is determined
by the available technical knowledge and engineering level (Samuelson, 2006). The production
function can also be defined as the relationship that links any combination of production resources
and the maximum amount of production that can be obtained from using this combination at a
specific technological level (Al-Nusour, 2009). The term function has been used in mathematics to
clarify the relationship between the explanatory variables and the dependent variable, i.e. the
natural production of a certain capacity, during a specific period of time, excluding prices for both
inputs and outputs. The production function clarifies the proportions in which the elements of
production are mixed to transform them into a product. Therefore, there is a number of functions
equal to the number of ways in which the elements of production can be mixed and transformed
into an output. (Hamad, M. S., & Shabib, 2025)
The polynomial production function can be written in the following form:

Y =1(Xi, X, X3, X4 - , Xn) —mmmmmme- 1
Where Y is the level of production and (X1, X2, ------------- , Xn) are the units used from the
different production elements. The production volume (Y) is determined according to the employed

quantities of production resources (Xn) and this is done using a combination of production elements
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while keeping other elements constant (Al-Ruwais, 2009). The production function can be
expressed either in the form of a spreadsheet or a mathematical equation that shows the possible
quantities of production that are produced from a group of inputs (production resources) while
keeping other factors constant. The production function can also be expressed in graphic form
(Cary, 2017).

The above function can be written in linear form by converting both sides to the natural logarithm.
LnY =Lnap+a; Ln X; +a; Ln X, + a3 Ln X3 + a3 Ln X4-----+ a, Ln X, ----- 2

Standard description of the mathematical model used in the study

The data were analyzed using a multiple linear regression model, which expresses the
relationship between production and the independent variables using the equation:

[Y = a + by X+ bX,+ bsXs+ b X, + u;l

Where:

Dependent variable (Y): Production quantity (kg of chicken meat per production cycle).
Independent variables:

* (X1): Feed quantity (tons/cycle).

* (X2): Number of workers (worker/farm).

* (X3): Farm size (square meters).

* (X4): Quantity of medicines and vaccines (dose/cycle).

* (a): Constant coefficient.

* (b1, b2, bs, bs): Regression coefficients.

* (ui): Random error.

The Cobb-Douglas function has also been used to evaluate productive efficiency, with the

formula:

[Y — A . Xj{[bl} . X;bz} . ng3} . Xib4}]

Which was converted to logarithmic form:

[\In(Y) =\In(A) + b;\In(X;) + b\In(X;) + b3\In(X3) + by\In(X,)]

Cost-Benefit Analysis

Cost-Benefit Analysis (CBA) is one of the primary economic tools for evaluating
agricultural projects. It compares the generated revenues with the direct and indirect costs
to determine the feasibility of the activity. (Pattway & Ramchandra, 2024) This analysis

provides accurate quantitative indicators that help researchers, farmers, and decision-

343



Hamad et al., TJAS Vol. 26, No.2: pp. 336-351

makers determine the economic efficiency of farms or production projects. The analysis is
based on a set of indicators, the most important of which are: (Adaszynska-Skwirzynska et
al., 2025)

Total Revenue (TR):

Represents the monetary value of the outputs sold, and is usually calculated by multiplying
the quantity produced by the selling price.

TR=PxQTR = P \times QTR=PxQ

Where P is the unit selling price (dinar/kg) and Q is the volume of production sold (kg).
Total Cost (TC):

Includes all variable and fixed cost elements associated with the production process, such
as feed costs, chicks, medicines and vaccines, labor wages, and overhead expenses
(electricity, maintenance, and equipment depreciation). It is calculated according to the
following equation:

TC=Cfeed+Cchicks+Cmed+Clabor1—0TC = \frac{C {\text{feed}} + C_{\text{chicks}}
+ C {\text{med}} + C_{\text{labor}} {1 - \theta} TC=1-0Cfeed+Cchicks+Cmed+Clabor
where 0\theta represents the percentage of overhead expenses in total cost.

Net Profit (IT\Pill):

Represents the difference between total revenue and total cost:

[I=TR-TC\Pi = TR - TCII=TR-TC

Benefit-Cost Ratio (BCR):This ratio is used to measure a project's efficiency in terms of
return per monetary unit of cost:

BCR=TRTCBCR = \frac{TR} {TC} BCR=TCTR

If BCR>1, this means that the project is economically profitable, but if BCR<1, the
project is not feasible.

Net profit margin (NM):

Indicates the percentage of profit as a percentage of total revenue:

NM=IITRx100NM = \frac{\Pi} {TR} \times 100NM=TRIIx100

Break-even Price (PBEP {BE}PBE):

The price at which a product covers its costs without making a profit or a loss. It is
calculated as follows:

PBE=TCQP_{BE}
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RESULTS AND DISCUSSION

Table (1) shows that the average farm production is 4,500 kg per cycle, with an
average of 3.2 tons of feed used per cycle, reflecting the importance of feed as a major
input. Variations in the number of workers and farm size also reveal differences in the
production structure between farms. The amount of medication used ranges from 15 to 50
doses per cycle, a relatively wide range. The deviation indicates variation in drug use,
which may reflect differences in prevention and treatment between farms.

Comparison of farms by size

The sample was divided into three categories based on the number of birds: small (20
farms), medium (20 farms), and large (10 farms). The following table shows the production
characteristics of these categories:

Table (1): Results of estimating descriptive statistics for the variables used in the study
sample

Variable Average standard deviation minimum maximum
Production (kg/cycle) 4500 1200 2000 7000
Feed quantity (tons/cycle) 3.2 0.8 1.5 5.0
Number of workers (worker) 3 1.5 1 6
Farm size (m?) 800 300 400 1500
Medicine quantity (dose/cycle) 32 12 15 50

Source: Prepared by researchers based on questionnaire data and SPSS26 program.

Table (2): Descriptive statistics by farm size

Category Number of Average Average feed Average  Mortality rate Feed Conversion
farms production (kg) quantity (tons) number of (%) Ratio (FCR)
workers
Small 20 2500 1.8 2 8 2.0
Medium 20 4500 3.2 3 6 1.8
Large 10 6500 4.8 5 4 1.6

Source: Prepared by the researchers based on questionnaire data and SPSS26 program.

The results of Table (2) indicate that larger farms achieve higher productivity and better
efficiency (lower FCR and lower mortality), reflecting economies of scale. However, small
farms suffer from higher mortality rates due to limited resources and less use of medicines
and vaccines.
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Table (3): Production requirements costs in the study sample

Overhead
Selling . Price of Cost of the Worker's wage per expenses
. Feed price . . asa
price (dinar/ton) chicks drug dose session percentage
(dinar/kg) (dinar/bird) (dinar/dose) (dinar/worker/session) of total
cost%
3500 900000 1500 5000 400000 15%

Source: Prepared by researchers based on questionnaire data

Table (3) illustrates a realistic picture of the determinants of costs and revenues in the
broiler sector. It is noted that feed and fodder represent the most influential factor in cost,
followed by chicks and wages, while medicines and vaccines contribute to protecting the
flock from potential losses. From the revenue side, the market selling price is the primary
determinant of the level of economic viability. Therefore, any policies or measures aimed
at reducing feed costs or ensuring stable market prices will positively impact farm
profitability and sustainability.

Table (4) shows the main economic indicators of broiler farms according to their
sizes (small, medium, large).The results indicate that all studied categories achieved
positive economic feasibility, as the return-to-cost ratio (BCR) exceeded the value of one,
indicating the ability of these projects to achieve net profits.

Table (4): Results of the estimation of the return and cost analysis for the study sample farms

Farm Profit Break-even

size TR TC Profit Il BCR margin (%) price (d/kg)
Small 8,750,000 4,729,412 4,020,588 1.850 45.95% 1,891.76
Medium 15,750,000 8,858,824 6,891,176 1.778 43.75% 1,968.63
Large 22,750,000 14,729,412 8,020,588 1.545 35.26% 2,266.06

Source: Prepared by the researchers based on the questionnaire data and data from Table (3,2)

Table (5): Results of estimating the poultry production function for small-scale farms in
Tikrit District

Variable Coefficient standard error  t value Significance level (p-  Statistical and
(b) value) standard tests
Constant 0.550 0.180 3.06 0.008 =0.80 R?
In(X1) 0.11 0.025 4.40 0.000 F=40.00
In(X>) 0.320 0.090 3.56 0.001 D.W=1.84
In(Xs) 0.25 0.18 1.39 0.170
In(Xa4) 0.20 0.071 2.81 0.006

Source: Prepared by the researchers based on questionnaire data and SPSS26 program

The results of the production function estimates for the region, as shown in Table
(5), indicate that the estimated parameters for the production elements (quantity of feed,
number of workers, farm size, quantity of medicines and vaccines) are recorded as
statistically significant according to the (t) test at the significance level of (0.05) and (0.01).
The significance (F) of the estimated model and its suitability to the nature of the statistical
data were also tested, as the average evaluation was calculated to be 40.00. This indicates
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the significance of the estimated model, and it points to the value of the adjusted
conventional agreement (R”(-2)), indicating that new factors in the estimated production
history explain about (80%) of the initial production, and that about (20%) of those are due
to other factors not included in the estimated model, which were generated by the random
variable (Ui). After the process of passing the estimated statistical model (t, F, R*(-2)), the
participants were present to overcome the standard challenges (second-order problems). It
became clear that the model used met the acceptance criteria and was reliable in explaining
the phenomenon under study. The estimated model shows a statistically significant positive
relationship between production and the factors affecting it, namely the quantity of feed,
the number of workers, the size of the farm, and the quantity of medicines and vaccines. It
indicates that production increases to (0.01) in the number of each of the aforementioned
production variations, assuming the other factor is proven to be true. This leads to an
increase in production of 0.11%, 0.32%, 0.25%, and 0.20%, respectively.

Table (6): Results of estimating the poultry production function for medium-sized farms in
Tikrit District

Variable Coefficient (b) standard ¢ value Significance level (p- Statistical and
error value) standard tests
Constant 1.55 0.38 4.08 0.000 =0.83 R?
In(X1) 0.52 0.11 4.73 0.000 F=38.16
In(X>) 0.27 0.09 3.00 0.004 D.W=1.88
In(Xs) 0.12 0.08 1.50 0.140
In(X4) 0.14 0.06 2.33 0.024

Source: Prepared by the researchers based on questionnaire data and SPSS26 program

The results of estimating the production function in the study area, as shown in
Table (6), indicate that the estimated parameters for the production elements (quantity of
feed, number of workers, farm size, quantity of medicines and vaccines) were statistically
significant according to the t-test at the significance levels of (0.05) and (0.01). The F-test
also confirmed the significance of the estimated model and its suitability to the nature of
the statistical data, as the calculated F-value reached 33.59. This confirms the overall
significance of the estimated model. The value of the adjusted coefficient of determination
(R™(-2)) indicates that the independent variables included in the estimated production
function explain approximately (83%) of the changes that occur in production, and that
approximately (17%) of these changes are due to other unincluded factors not included in
the estimated model, the effects of which were absorbed by the random variable (Ui). After
the estimated model passed the statistical tests (t, F, R"(-2)), standard tests were conducted
to ensure it met the standard problems (second-order problems). The model was found to
be valid and reliable in explaining the phenomenon under study. The estimated model
demonstrates a statistically significant positive relationship between production quantity
and the factors affecting it, namely the quantity of feed, the number of workers, the size of
the farm, and the quantity of medicines and vaccines. Production elasticities indicate that
an increase of 0.01 in the number of units of each of the aforementioned production
variables, assuming other factors remain constant, leads to an increase in production of
0.52%, 0.27%, 0.12%, and 0.14%, respectively.
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Table (7): Results of estimating the poultry production function for large-scale farms in
Tikrit District

Variable Coefficient (b) standard error t value Significance level (p-value) Statistical and
standard tests

Constant 1.74 062 2.80 0.007 =0.86 R?
In(X) 0.64 0.21 3.04 0.004 F=133.59
In(Xz) 0.41 016 2.56 0.011 D.W=2.06
In(Xs) 0.18 0.07 2.57 0.014
In(Xa) 0.23 0.05 4.60 0.000

Source: Prepared by the researchers based on questionnaire data and SPSS26 program

The results of estimating the production function in the study area, as shown in
Table (7), indicate that the estimated parameters for the production elements (quantity of
feed, number of workers, farm size, quantity of medicines and vaccines) were statistically
significant according to the t-test at significance levels of (0.05) and (0.01). The F-test also
confirmed the significance of the estimated model and its suitability to the nature of the
statistical data, as the calculated F-value reached 33.59. This confirms the overall
significance of the estimated model. The value of the adjusted coefficient of determination
(R*(-2)) indicates that the independent variables included in the estimated production
function explain approximately (86%) of the changes that occur in production, and that
approximately (14%) of these changes are due to other unincluded factors not included in
the estimated model, the effects of which were absorbed by the random variable (Ui). After
the estimated model passed the statistical tests (t, F, R*(-2)), standard tests were conducted
to ensure it met the standard problems (second-order problems). The model was found to
be valid and reliable in explaining the phenomenon under study. The estimated model
demonstrates a statistically significant positive relationship between production quantity
and the factors affecting it, namely the quantity of feed, the number of workers, the size of
the farm, and the quantity of medicines and vaccines. Production elasticities indicate that
an increase of 0.01 in the number of units of each of the aforementioned production
variables, assuming other factors remain constant, leads to an increase in production of
0.64%, 0.41%, 0.18%, and 0.23%, respectively.

Production efficiency analysis by farm size
Production efficiency was evaluated using the Cobb-Douglas function for each category

(small, medium, large). The results showed:

Table (8): Production efficiency of poultry farms in the study sample

Farm Size Production efficiency
Small Farms 0.88
Medium Farms 1.05
Large Farms 1.46

Source: Prepared by the researchers based on questionnaire data and SPSS26 program

The results of Table (8) show that the total elasticities of the estimated model for small-
scale farms amounted to (0.88), which means that small-scale poultry farms in the study
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area operate in the first production stage with decreasing returns to scale, i.e., an increase
in the quantities of production resources by (0.01) is accompanied by an increase in the
quantity of the final wheat crop by a percentage less than (0.88), which means that it
provides the possibility of increasing the total production in a decreasing manner when
added in fixed proportions due to the limited resources with the possibility of expanding
production. While the results of collecting elasticities for medium-sized poultry farms in
the study sample showed that the total elasticity of the estimated model amounted to (1.05),
which means that there is a slightly increasing return to scale in medium-sized poultry
farms in the study area. That is, an increase in the quantities of production resources by
(0.01) 1s accompanied by an increase in the quantity of the final wheat crop by (0.105),
which means that it provides the possibility of slightly increasing total production when
added at fixed rates, reflecting balanced efficiency. As for the category of large-sized
farms, the results of collecting elasticities showed that the total elasticity of the estimated
model amounted to (1.46), which means that there is an increasing return to scale in large-
sized poultry farms in the study area. That is, an increase in the quantities of production
resources by (0.01) is accompanied by an increase in the quantity of the final wheat crop
by (0.146), which means that it provides the possibility of increasing total production at an
increasing rate when added at fixed rates, with the possibility of expanding production due
to economies of scale.

CONCLUSIONS

From the study's findings, the following conclusions were reached:

1. Feed volume are most important factor that relates to broiler production levels for all
farm levels, therefore the role of feed in the production line is very critical.

2. These improvements in production cover labor, medications, and vaccines with a
powerful positive impact but differ on how they are used depending on the farm size
and management level; hence, optimal resource utilization is strategic to avoid under
or overusing these resources.

3. In this context, the influence of inputs such as the size of a farm appeared limited in
contrast to others, suggesting that focusing on increasing resource utilization efficiency
rather than extending area for crop production was paramount.

4. The production efficiency analysis results indicated that small farms exhibit decreasing
returns and large farms demonstrate increasing returns owing to the economy of scale.

5. Thus, the cost-benefit analysis showed that broiler farming ventures in the study area
are economically feasible at any scale. Results also served to confirm the research
hypothesis, this is: between the studied economic factors and production levels there is
a significant relationship..

Based on the research findings, the study established a statistically significant relationship

between various economic factors affecting chicken production in Tikrit District. The

results of the multiple linear reference model and the Cobb-Douglas function showed that
the key studied developments (feed quantity, number of workers, farm size, and quantity
of medicines and vaccines) have significant and statistically significant effects on
production quantity, with the effect varying according to farm size. Furthermore, the study

focused on t-tests, boundary coefficients, and their explanatory power, thus supporting a

general and statistical hypothesis.
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RECOMMENDATIONS

Based on the study's findings, the study recommends the following:

1.Improving animal health: By providing sufficient quantities of medicines and vaccines
through the Directorate of Agriculture, especially for small farms that suffer from
underutilization. Establishing local veterinary centers in Tikrit District to provide
inspection and vaccination services, which would reduce mortality rates by at least 5%.
2. Developing marketing channels: By establishing marketing associations for farmers to
sell products directly to consumers or local markets, which would reduce the control of
intermediaries and increase profit margins to 30%. Encouraging pre-sale contracts with
restaurants and shops to ensure stable prices (e.g., 3,500 dinars/kg).

3.Improving infrastructure: By supporting farmers with soft loans to develop cooling and
ventilation systems, especially to cope with the high temperatures in Tikrit District, which
would improve productivity by 10-15%. Encouraging the use of solar energy to reduce
electricity costs, which constitute approximately 10% of total costs.

4.Supporting small farms: By launching concessionary financing programs for small farms
to increase working capital, enabling the provision of larger quantities of feed and
medicines. Providing intensive agricultural guidance to improve management and reduce
mortality to less than 5%.

5.Promoting research and development: By encouraging universities and research centers
in Iraq to conduct studies on improving local chicken breeds to make them more heat-
resistant and less expensive to feed. Developing electronic applications that provide daily
data on feed availability and best practices for farmers
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