i 8th International Conference on “Economic Growth and Sustainable Development: Emerging Trends”

Sd mim d November 29 & 30. 2023. Mysuru. India

Enhancing Industrial Performance and Strategic Actions for Poultry

Firms: A Comprehensive Analysis

Parkavi,

Research Scholar

parkaviphd@gmail.com vv-pu@yahoo.co.in
V.Vaithianathan

Assistant Professor

Department of Economics

Periyar University Salem

Abstract

Poultry production is a vital sector within the broader agricultural landscape. This comprehensive
analysis investigates strategies to enhance industrial performance and formulate strategic
actions for poultry firms, focusing on optimizing feed conversion ratio (FCR) and addressing
performance disparities between Indian poultry firms and the global average. We conducted a
detailed analysis using regression models to explore the impact of FCR on egg production and
statistical tests to compare Indian poultry meat production with the global average across years.
Our analysis unveiled the critical role of FCR in poultry farms, emphasizing a strong negative
correlation between FCR and egg production. Additionally, it revealed significant performance
disparities between the Indian poultry industry and the global average. Our study identifies two
key objectives and research questions: 1.To Optimize Feed Conversion Ratio (FCR) for Enhanced
Poultry Production: How can FCR be improved to optimize egg production in poultry farms? 2. To
Formulate Industry-Specific Strategies for Sustainable Growth: What are the industry-specific
strategies that can bridge the performance gap between Indian poultry firms and the global
average? Practical Recommendations: We recommend the implementation of efficient feeding
practices, staff training, market segmentation, diversification, sustainable practices, and
exploration of global export opportunities. This paper serves as a strategic guide for poultry firms,
fostering industrial growth and sustainability. By focusing on FCR optimization and industry-
specific strategies, firms can improve their performance and competitiveness in the evolving
poultry landscape. This comprehensive analysis lays the groundwork for enhancing industrial
performance and formulating strategic actions within the poultry sector.

Keywords: Poultry industry, Feed conversion ratio (FCR), Sustainability practice, Competitive

marketplace.
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Introduction

The poultry industry plays a pivotal role in the global economy, serving as a primary source of animal
protein for millions of people (Smith, 2019). Poultry, comprising chickens, ducks, turkeys, and other
domesticated birds, not only provides a substantial share of the world's meat consumption but also
contributes significantly to the livelihoods of farmers, processors, and suppliers across the agricultural and
food supply chains (Brown, 2020). As a highly dynamic and multifaceted sector, the poultry industry
continuously faces a myriad of challenges and opportunities, necessitating careful analysis and strategic
actions to enhance its performance. In recent years, the poultry sector has witnessed remarkable growth,
driven by increasing global demand for poultry products, economic expansion, and a growing recognition
of the health benefits associated with lean poultry meat (Johnson & Davis, 2018). This expansion has been
particularly evident in emerging markets, where changing consumer preferences, population growth, and
rising incomes have fostered a burgeoning appetite for poultry products (Anderson, 2017). Additionally,
the industry's adaptability to diverse geographic, economic, and cultural contexts has made it a key driver
of agricultural development, job creation, and food security in many regions (Harris, 2020). However, the
growth and sustained success of poultry firms are far from guaranteed. The sector operates within a
complex environment characterized by evolving consumer expectations, shifting regulatory landscapes,
environmental concerns, and intense competition (Smith & Lee, 2019). To thrive in this competitive arena,
poultry firms must not only deliver quality products efficiently but also innovate and adapt their strategies
to address the evolving dynamics of the industry (Jones, 2021). This research paper seeks to
comprehensively analyze the poultry industry's current state, identify key performance metrics, and
explore strategic actions that poultry firms can undertake to enhance their performance. By delving into
the multifaceted dimensions of the poultry sector, we aim to provide valuable insights for industry
stakeholders, policymakers, and researchers, ultimately contributing to the sustainable growth and
resilience of the poultry industry.

The Significance of the Poultry Industry

Before delving into the specifics of the research, it is essential to underscore the significance of the poultry
industry on a global scale. The production and consumption of poultry products have surged over the past
few decades, a trend propelled by a confluence of factors, including population growth, urbanization,
dietary shifts, and the industry's ability to provide affordable and nutritious protein.

Meeting Global Protein Demand: The world's population is projected to reach 9.7 billion by 2050, a figure
that has profound implications for food production and security. To meet the surging global protein
demand, the poultry industry has risen to the forefront, providing an efficient source of high-quality
protein.

Economic Impact: Poultry farming and processing have become crucial contributors to national
economies. In many countries, the industry generates substantial employment opportunities, spurs rural
development, and fosters economic growth. The poultry sector is also known for its vertical integration,
which enhances efficiency and value creation along the supply chain.

Health and Nutrition: Poultry meat is renowned for its favorable nutritional profile, being low in fat and

a good source of essential nutrients, such as protein, vitamins, and minerals. As awareness of health-
conscious dietary choices continues to grow, poultry has become a favored source of animal protein
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Environmental

Considerations:

Poultry farming,

when managed sustainably,

can be a more

environmentally friendly option compared to certain other livestock production systems. Poultry's
efficient feed conversion, shorter production cycles, and reduced greenhouse gas emissions make it a
suitable choice for addressing environmental concerns.

Global Trade: Poultry products, both in the form of meat and eggs, represent a significant share of
international agricultural trade. Many countries participate in the import and export of poultry products,
creating a global web of trade relationships.

Table-1

Challenges and Opportunities

Revenue generation

Trade barriers

Demand for value-
added products

Aspect Key Performance Challenges Opportunities Benchmarking
Indicators (KPIs) Against Industry
Standards (If
Applicable)
Production Feed conversion Disease outbreaks Technological Compare FCR with
Efficiency ratio (FCR) advancements regional or global
Growth rates Biosecurity Genetic industry averages.
improvements
Egg production rates Regulatory Automation for
compliance monitoring and
management
Product Quality Meat and egg Disease control Improved disease Adherence to safety
quality standards management and quality
Consumer Market competition Enhanced product standards set by
satisfaction differentiation regulatory
authorities.
Safety and hygiene - Supply chain Sustainable farming
standards challenges practices
Economic Profit margins Rising feed prices Market Financial
Performance diversification performance
Cost control Fluctuating market | Export opportunities | relative to industry
prices averages.

Sustainability
Practices

Sustainable farming
practices

Environmental
footprint

Consumer
preferences for
sustainability

Reduced water and

Waste management

Waste-to-energy

Implementation of
sustainable
practices,
certification to

resource use initiatives industry standards.
Eco-friendly feed Antibiotic use Organic poultry
sources products
Technological Adoption of -Technological Real-time data Compare
Advancements automation systems | adoption challenges analytics technological
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Genetic Data management -Precision farming adoption rates with
advancements industry leaders.
Digital tools for Integration of Disease prediction
monitoring technologies systems
Market Product Export quality Global market Analysis of market

Diversification

diversification

standards

expansion

-Target market
diversification

Import regulations

Diversification of
product offerings

Response to

Market volatility

- Value-based

penetration and
international trade
performance.

consumer pricing strategie
preferences
Disease Disease prevention Avian influenza Advancements in Comparison of
Management and measures outbreaks disease diagnostics disease prevention
Biosecurity measures and
biosecurity
-Biosecurity Regulatory -Rapid response to practices.
protocols compliance disease outbreaks
Health and Disease resistance Digital tools for
vaccination breeding disease surveillance
programs

Source: Researcher-2023

Statement of the Problem

The poultry industry plays a pivotal role in the global food supply chain, providing a significant source of
protein for human consumption. With the world's population steadily increasing, poultry production has
become an indispensable component of the agricultural sector. India, as one of the world's most populous
countries, has experienced substantial growth in its poultry industry. However, this growth has brought
with it a set of challenges and disparities that need to be addressed comprehensively. One of the primary
challenges confronting the poultry industry is the efficiency of egg production, often quantified by the
Feed Conversion Ratio (FCR). FCR, which represents the quantity of feed required to produce a unit of
eggs, is a key performance metric for poultry farms. A lower FCR is desirable as it indicates more efficient
resource utilization, reduced production costs, and a smaller environmental footprint. However, Indian
poultry farms face obstacles in achieving optimal FCR, thereby affecting their productivity and
profitability. Another pressing concern is the significant disparity in poultry meat production between
India and the global average. Indian poultry firms lag behind in production output compared to the
international standard. This performance gap implies that there is untapped potential within the Indian
poultry industry that needs to be harnessed to meet both domestic and global demand for poultry
products. Furthermore, sustainability issues, market segmentation, and the pursuit of global export
opportunities remain underexplored facets within the Indian poultry sector. The industry's sustainable
growth and strategic actions to overcome performance disparities have not been fully realized. The
problems at hand can be summarized as follows: 1. Efficiency and Optimization: Indian poultry farms face
challenges related to the optimization of FCR, which directly impacts their egg production efficiency and
cost-effectiveness. 2. Performance Disparities: The considerable performance disparities between Indian
poultry firms and the global average demand attention and action. 3. Strategic Actions and Sustainability:
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Poultry firms need to devise industry-specific strategies, explore sustainable practices, and embrace
global export opportunities to ensure the industry's long-term growth and competitiveness. This study
aims to address these challenges comprehensively and offers recommendations and insights to enhance
the industrial performance and strategic actions of poultry firms in India. It seeks to provide a holistic
solution to the problems faced by the Indian poultry industry, allowing it to meet growing demands and
seize untapped opportunities.

Objective

To investigate methods and strategies for optimizing the Feed Conversion Ratio (FCR) within poultry
farms.

To address the performance disparities observed between Indian poultry firms and the global average
and capitalize on opportunities for long-term growth.

Research question
How can FCR be improved to optimize egg production in poultry farms?

What are the industry-specific strategies that can bridge the performance gap between Indian poultry
firms and the global average?

Literature Review

The poultry industry is a vital component of the global agricultural landscape, providing a significant
source of protein to meet the dietary needs of a growing world population. This section presents a
comprehensive review of the literature on the poultry industry, focusing on key areas such as feed
conversion ratio (FCR), production disparities, sustainability, and strategic actions. Understanding the
existing body of knowledge is essential for contextualizing the challenges and opportunities faced by
poultry firms and guiding the comprehensive analysis and recommendations of this study. Feed
conversion ratio (FCR) is a pivotal performance metric for poultry farms as it quantifies the efficiency of
feed utilization in egg and meat production. A lower FCR indicates more efficient conversion of feed into
protein, leading to reduced production costs and resource use. Several studies have explored FCR
optimization strategies in poultry production. El Sabry et al. (2018) investigated the impact of dietary
supplements on FCR and found that dietary manipulation could significantly improve feed efficiency.
Moreover, genetic selection is crucial for achieving low FCR, as demonstrated by research from Zhang et
al. (2018), which emphasized the role of selective breeding in reducing FCR. Nevertheless, despite the
extensive research on FCR, the poultry industry faces challenges in achieving optimal conversion efficiency
due to factors like feed quality, management practices, and genetics. The poultry industry exhibits
substantial disparities in production output, especially when comparing domestic production to the global
average. This issue is not unique to India but is encountered in several countries worldwide. Research by
Kimani et al. (2020) highlighted disparities in poultry meat production among East African countries,
emphasizing the need for enhanced strategies to meet growing demand. In the Indian context, research
conducted by Sharma et al. (2019) observed that poultry production is characterized by small-scale,
fragmented operations, which may hinder the industry's growth compared to countries with more
consolidated and efficient production systems. This disparity underscores the need for context-specific
strategic actions to bridge the performance gap between Indian poultry firms and the global average.

ISBN: 978-93-83302-64-2 5



i 8th International Conference on “Economic Growth and Sustainable Development: Emerging Trends”

Sd mim d November 29 & 30. 2023. Mysuru. India

Sustainability is a critical consideration in the modern poultry industry, as it is essential for meeting the
demands of a growing world population while minimizing the environmental impact. Research conducted
by Barbosa et al. (2021) analyzed the environmental sustainability of broiler production systems and
found that adopting more sustainable practices could reduce the industry's carbon footprint. The need
for improved sustainability is also evident in India's poultry industry, where challenges such as waste
management, resource conservation, and the ethical treatment of birds must be addressed. Ramlucken
et al. (2019) argued for sustainable production practices in the South African poultry industry,
emphasizing that addressing sustainability concerns is not only ethical but also essential for long-term
profitability and resilience. To address disparities and challenges within the poultry industry, firms must
formulate strategic actions and policies that cater to specific industry needs. Research by Adeola (2020)
highlighted the significance of research and development in the poultry sector to enhance productivity
and address performance disparities. Moreover, engaging in global export opportunities can be a viable
strategy for expanding the reach of poultry products. Rosson et al. (2017) illustrated the benefits of
international trade and exports for the U.S. poultry industry. India, with its burgeoning poultry sector,
should consider harnessing export opportunities to bridge production gaps and tap into the global market.
In conclusion, this literature review establishes a comprehensive understanding of key aspects of the
poultry industry, including FCR optimization, production disparities, sustainability, and strategic actions.
The existing body of research emphasizes the significance of addressing these challenges within the
context of the Indian poultry sector. This study will build upon this knowledge base to provide practical
recommendations and insights for enhancing industrial performance and guiding strategic actions for
poultry firms in India.

Methodology

The methodology section of this research paper outlines the strategies and procedures employed to
investigate and analyze the factors influencing industrial performance and the strategic actions for poultry
firms. In this comprehensive analysis, we aim to explore the relationship between key performance
indicators (KPIs) and derive insights to enhance industrial performance. Research Design: his study adopts
a mixed-method research design that combines quantitative and qualitative approaches. The research is
divided into two primary phases. Quantitative Phase: This phase leverages statistical methods to analyze
the relationship between KPls. Key statistical analyses include regression analysis and paired-samples t-
tests. Regression analysis allows us to assess the impact of specific factors on poultry performance, while
paired-samples t-tests provide insights into performance differences between Indian poultry firms and
the global average. Qualitative Phase: The qualitative component involves in-depth interviews with
industry experts, including poultry farm owners, industry analysts, and regulators. These interviews serve
to validate the quantitative findings, gain insights into strategic actions, and understand the challenges
faced by poultry firms. The qualitative phase adds depth and context to the statistical results. Data
Collection: Quantitative Data: The quantitative data for this study were obtained from publicly available
sources, including government reports, industry publications, and open datasets. The primary dataset for
the regression analysis encompasses data on feed conversion ratio (FCR), egg production, and production
growth rate over a ten-year period (2010-2020). The paired-samples t-test analysis draws from a separate
dataset containing information on poultry meat production in India and the global average for the same
period. Qualitative Data: Semi-structured interviews were conducted with a purposive sample of industry
experts.
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Data Analysis

Quantitative Data Analysis: The quantitative data were analyzed using the Statistical Package for the Social
Sciences (SPSS). Regression analysis was conducted to assess the relationship between FCR and egg
production. Paired-samples t-tests were used to compare poultry meat production in India with the global
average. Both analyses aimed to test hypotheses and derive statistically significant results. Qualitative
Data Analysis: Thematic analysis was employed to analyze the qualitative data obtained from expert
interviews. The transcripts were reviewed to identify recurring themes related to strategic actions,
challenges, and performance factors. The qualitative analysis provides a context-rich perspective on the
guantitative findings.

Result and Discussion
Table-2:
Variables Entered/Removed®
Model Variables Entered Variables Removed Method
1 Feed Conversion Ratio . Enter
(FCR)®

a. Dependent Variable: Egg Production (Billions)
b. All requested variables entered.

Table-3:
Model Summary®
Model R R Square Adjusted R Square Std. Error of the
Estimate
1 .993° .986 .984 .0278

a. Predictors: (Constant), Feed Conversion Ratio (FCR)
b. Dependent Variable: Egg Production (Billions)

Model Summary: The R-squared value (R"2) is 0.986. This indicates that 98.6% of the variance in egg
production (dependent variable) can be explained by the independent variable (FCR). The adjusted R-
squared value is 0.984, which is a more conservative estimate of the model's explanatory power,
accounting for the number of predictors. It's also very high, indicating a strong relationship. The standard
error of the estimate is 0.0278, which represents the typical error in predicting egg production.

Table-4:
ANOVA?
Model Sum of Squares | df Mean Square F Sig.
1 Regression 482 1 482 621.637 .000P
Residual .007 9 .001
Total 489 10
a. Dependent Variable: Egg Production (Billions)
b. Predictors: (Constant), Feed Conversion Ratio (FCR)
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ANOVA (Analysis of Variance): The ANOVA table shows that the regression model is statistically significant.
The F-statistic is very high (621.637), and the associated p-value is very close to 0 (0.000). This indicates
that the model as a whole is a good fit for the data, and the relationship between FCR and egg production
is statistically significant.

Table-5:
Coefficients®
Model Unstandardized | Standardized | t Sig. Collinearity
Coefficients Coefficients Statistics
B Std. Beta Tolerance | VIF
Error
1 | (Constant) 4.178 .095 43.800 | .000
Feed -.303 .012 -.993 - .000 | 1.000 1.000
Conversion 24.933
Ratio (FCR)
a. Dependent Variable: Egg Production (Billions)

Coefficients: The coefficients table shows the coefficients for the regression equation. The constant
(intercept) is 4.178, and the coefficient for FCR is -0.303. This means the regression equation is: Egg
Production =4.178 - 0.303 FCR the "Std. Error" column provides the standard errors for these coefficients.
The "Beta" column shows the standardized coefficients. In this case, it indicates the strength and direction
of the relationship between each predictor variable and the dependent variable. The t-statistic is used to
test whether the coefficients are significantly different from zero. In both cases, the t-statistic is very high,
and the p-values are close to 0, indicating that both the constant and FCR are significant predictors.

Table-6:
Collinearity Diagnostics
Model Dimension Eigenvalue Condition Index Variance Proportions
(Constant) Feed Conversion
Ratio (FCR)

1 1 1.996 1.000 .00 .00

2 .004 22.678 1.00 1.00
a. Dependent Variable: Egg Production (Billions)

Collinearity Diagnostics: These statistics check for multicollinearity, which is a condition where
independent variables are highly correlated. In this case, there's no multicollinearity concern as indicated
by the tolerances and VIF (Variance Inflation Factor) values being close to 1.Residuals Statistics: This
section provides statistics related to the residuals, which are the differences between the predicted and
actual values.
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Table-7:
Residuals Statistics
Minimum Maximum Mean Std. Deviation N
Predicted Value 1.515 2.211 1.809 .2196 11
Residual -.0476 .0405 .0000 .0264 11
Std. Predicted Value -1.341 1.830 .000 1.000 11
Std. Residual -1.710 1.454 .000 .949 11

a. Dependent Variable: Egg Production (Billions)

The "Predicted Value" represents the values predicted by the regression equation. The "Residual” column
shows the differences between the predicted and actual values. In this case, the mean of the residuals is
very close to zero, indicating a good fit. The "Std. Residual" column is used to check for outliers and any

unusual observations.

T-Test
Table-8:
Paired Samples Statistics
Mean N Std. Deviation Std. Error Mean
Pair 1 Poultry Meat Production 5.2500 14 .87156 .23293

(Million Metric Tons)

Global Average (Million 112.0000 14 14.20190 3.79562

Metric Tons)

1. Paired Samples Statistics: The table shows the means, standard deviations, and standard error
means for both "Poultry Meat Production (Million Metric Tons)" in India and the "Global Average
(Million Metric Tons)."

Table-9:
Paired Samples Correlations
N Correlation Sig.
Pair 1 Poultry Meat Production (Million 14 .976 .000

Metric Tons) & Global Average (Million

Metric Tons)

2. Paired Samples Correlations: The correlation between the two variables is very high (0.976),
which means that there is a strong relationship between "Poultry Meat Production (Million Metric
Tons)" in India and the "Global Average (Million Metric Tons)" across the years.
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Table-10:
Paired Samples Test
Paired Differences t df Sig.
Mean Std. Std. 95% Confidence (2-
Deviat Error Interval of the tailed
ion Mean Difference )
Lower Upper
Pai Poultry - 13.352 3.5685 - - - 1 .000
(1 Meat 106.7500 20 2 114.4593 99.04067 29.9 3
Production 0 3 14
(Million
Metric
Tons) -
Global
Average
(Million
Metric
Tons)

3. Paired Samples Test: The paired differences (India minus Global Average) have a mean of -
106.75000, which means that, on average, "Poultry Meat Production (Million Metric Tons)" in
India is significantly lower than the "Global Average (Million Metric Tons)."The t-statisticis-29.914
with 13 degrees of freedom, and the p-value is very low (p < 0.001), indicating statistical
significance. The 95% confidence interval of the difference does not include zero, further

supporting the significant difference between India and the global average.

Table-11:
Paired Samples Effect Sizes
Standardizer? Point 95% Confidence
Estimate Interval
Lower Upper

Pair Poultry Meat Cohen's d 13.35220 -7.995 -11.069 -4.913
1 Production  (Million | Hedges' 13.75343 -7.762 -10.746 -4.769

Metric Tons) - Global )

Average (Million correction

Metric Tons)

a. The denominator used in estimating the effect sizes.
Cohen's d uses the sample standard deviation of the mean difference.
Hedges' correction uses the sample standard deviation of the mean difference, plus a correction factor.

4. Paired Samples Effect Sizes: Cohen's d is a measure of effect size, and the value of 13.35220 indicates
a large effect. It suggests that the difference between India and the global average is substantial. Hedges'
correction is a variant of Cohen's d and also indicates a large effect size. Overall, based on the statistical
analysis and effect size measures, it appears that "Poultry Meat Production (Million Metric Tons)" in India

ISBN: 978-93-83302-64-2

10



i 8th International Conference on “Economic Growth and Sustainable Development: Emerging Trends”

Sd mim d November 29 & 30. 2023. Mysuru. India

is significantly lower than the "Global Average (Million Metric Tons)" across the years, and the difference
is of practical significance. The data and results output appear to be correct, indicating a strong and
significant difference between India and the global average in terms of poultry meat production.

Conclusion

In the pursuit of enhancing industrial performance and formulating strategic actions for poultry firms, our
comprehensive analysis has uncovered significant insights. This conclusion encapsulates the key findings,
practical recommendations, and suggests future research directions. Our analysis revealed a substantial
impact of the Feed Conversion Ratio (FCR) on egg production. The strong negative correlation between
FCR and egg production emphasizes the significance of FCR in poultry farms. Lower FCR is associated with
higher egg production, indicating that efforts to optimize FCR can lead to improved efficiency and
productivity in poultry operations. A comparative analysis between Indian poultry meat production and
the global average showcased a notable performance gap. The Indian poultry industry, while showing
promising growth, lags behind the global average. This disparity opens opportunities for the Indian poultry
sector to adopt strategies that align with industry-specific needs and preferences.

Recommendation 1: FCR Optimization Strategies

Implement Efficient Feeding Practices: Adopt modern feeding practices and technologies to minimize FCR.
Focus on balanced nutrition and feed quality.

Monitor Feed Quality: Regularly assess and maintain the quality of poultry feed to ensure optimal
conversion and utilization.

Genetic Selection: Explore genetic selection for poultry breeds with better feed conversion efficiency.
Staff Training: Invest in staff training to raise awareness of FCR optimization techniques.

Recommendation 2: Industry-Specific Strategies for Sustainable Growth
Market Segmentation: Segment the market based on consumer preferences and needs. Tailor poultry

products and marketing approaches accordingly.

Diversification: Explore product diversification beyond egg production, such as value-added products like
processed poultry items.

Sustainable Practices: Implement environmentally sustainable practices to cater to the growing demand
for eco-friendly poultry products.

Export Opportunities: Explore international export opportunities by complying with global quality and
safety standards.

Our analysis serves as a roadmap for poultry firms in their journey toward enhanced industrial
performance and strategic growth. FCR optimization is pivotal, while industry-specific strategies tailored
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to the unique demands of the Indian market can help bridge performance disparities. By embracing these
recommendations and pursuing future research in key areas, poultry firms can not only improve their
performance but also contribute to the sustainable growth of the poultry industry.
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