m International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijffmr.com e Email: editor@ijfmr.com

A Systematic Investigation of Factors
Influencing the Operational Performance: A
Case of Sugar Factories in Karnataka

Abhishek M?, Dr. N. Nagaraja?

'Research Scholar, Department of Studies in Commerce, Manasagangotri, University of Mysore.
2Senior Professor, Department of Studies in Commerce, Manasagangotri, University of Mysore.

ABSTRACT

The operational performance of sugar factories plays a crucial role in the economic and agricultural
landscape of Karnataka. This study systematically investigates the key factors influencing the operational
efficiency of sugar factories in the region. Based on a quantitative research approach, the study relies on
primary data collected from key stakeholders, including factory managers, employees, and farmers. A
structured questionnaire was used to gather insights into variables such as production efficiency, supply
chain management, financial performance, technological adoption, and workforce productivity. A
convenient sampling technique was employed, with a sample size of 200 employees selected from major
sugar-producing districts in Karnataka. The collected data were analyzed using statistical tools to identify
significant determinants affecting operational performance. The findings provide actionable
recommendations for improving efficiency and sustainability in the sugar industry. The study offers
valuable insights for policymakers, industry stakeholders, and researchers aiming to enhance the
competitiveness of sugar factories in Karnataka.
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1. INTRODUCTION:

The sugar industry is a crucial contributor to India's agrarian economy, playing a vital role in employment
generation, rural development, and industrial expansion. Karnataka, being one of the leading sugar-
producing states, has a well-established network of sugar factories that significantly impact the
livelihoods of farmers and contribute to the state's revenue (Ghosh, 2020). However, the operational
performance of these factories is influenced by multiple factors, including production efficiency, financial
management, workforce productivity, and technological advancements (Patil & Desai, 2019). A
systematic assessment of these factors is essential to identify bottlenecks and propose strategies for
enhancing efficiency and sustainability in the sector.

One of the primary challenges faced by sugar factories in Karnataka is the fluctuation in sugarcane supply,
which is largely influenced by climatic conditions, soil fertility, and farming practices. Studies indicate
that erratic rainfall patterns and prolonged droughts have adversely affected sugarcane cultivation,
leading to inconsistent raw material availability for processing units (Reddy et al., 2021). Additionally,
logistical challenges such as delayed payments to farmers, inefficient transportation networks, and
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inadequate storage facilities contribute to supply chain disruptions (Kumar & Sharma, 2022). These
factors collectively impact production cycles, making it difficult for sugar factories to maintain optimal
operational performance.

Financial sustainability is another critical determinant of the operational efficiency of sugar factories.
Many factories in Karnataka struggle with financial constraints due to fluctuating sugar prices, high
production costs, and mounting debt burdens. According to a study by Singh and Verma (2020),
government policies and subsidies play a pivotal role in determining the financial viability of sugar mills.
While cooperative sugar mills often benefit from state support, privately managed factories face
challenges in maintaining profitability due to volatile market conditions and competitive pricing pressures
(Shinde et al., 2021). Effective financial planning, cost-cutting measures, and strategic pricing models
are necessary to improve the financial health of sugar factories in Karnataka.

In addition to financial challenges, workforce management and labor productivity significantly impact
operational performance. The sugar industry is highly labor-intensive, requiring a skilled workforce for
various processes, including crushing, refining, and packaging. Studies suggest that proper training
programs, employee motivation, and workplace safety measures can enhance labor productivity,
ultimately improving operational efficiency (Joshi, 2018). However, labor shortages, high attrition rates,
and a lack of mechanization in several factories pose substantial challenges to workforce management
(Mishra & Pandey, 2020). Implementing modern human resource management practices and adopting
automation in production processes could help mitigate these challenges.

Environmental concerns and sustainability practices are also gaining prominence in the sugar industry.
Water consumption, waste management, and carbon emissions are key aspects that need to be addressed
to ensure the industry's long-term sustainability. Research by Rao et al. (2019) highlights that several
sugar factories in Karnataka have started adopting eco-friendly practices, such as biofuel production from
sugarcane by-products and wastewater recycling. However, the widespread implementation of
sustainable practices remains a work in progress, necessitating policy interventions and industry-wide
awareness campaigns (Sharma & Gupta, 2021).

Given the increasing competition in the global sugar market, Karnataka's sugar factories must
continuously evolve by adopting innovative strategies, optimizing operational processes, and embracing
technological advancements to remain competitive. A deeper understanding of the key factors affecting
operational performance will provide valuable insights for industry stakeholders, policymakers, and
researchers, enabling them to formulate targeted interventions aimed at enhancing efficiency,
profitability, and sustainability in the sector (Mukherjee, 2022).

2. LITERATURE REVIEW:

A study by Reddy and Kumar (2023) examined the impact of raw material supply chain disruptions on
the operational efficiency of sugar factories. They found that irregular sugarcane supplies due to climatic
conditions and transportation delays led to significant productivity losses. The study emphasized the need
for improved logistics and supply chain management to enhance operational performance. Patil et al.
(2023) analyzed the role of technological advancements in improving sugar mill efficiency. Their
research indicated that factories that adopted automation and modern machinery reported higher
productivity levels and lower operational costs. However, financial constraints limited widespread
adoption. Research by Sharma and Verma (2022) focused on the financial sustainability of sugar mills.
They found that fluctuating sugar prices and debt burdens negatively impacted profitability. Government
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subsidies and cooperative models were identified as key factors influencing the financial health of the
industry. Rao and Desai (2022) investigated labor productivity in Karnataka’s sugar factories. The study
revealed that lack of skilled labor, poor working conditions, and inadequate training programs
significantly affected operational efficiency. They suggested that investing in workforce development
could lead to better performance. A study by Kumar and Mehta (2022) explored the environmental
impact of sugar factories. Their findings highlighted that water wastage, high energy consumption, and
improper waste disposal practices were major concerns. Factories implementing eco-friendly measures,
such as wastewater recycling and biofuel production, demonstrated better efficiency and sustainability.
Fernandez et al. (2022) examined the effect of government policies on the sugar industry’s operational
performance. Their research indicated that regulatory frameworks, including minimum support prices
and export restrictions, significantly influenced production decisions and profitability. Singh and Patel
(2022) assessed the impact of financial mismanagement on the efficiency of sugar factories. Their study
found that inefficient financial planning, high debt, and misallocation of resources were common
problems. They recommended financial restructuring and cost-cutting measures to improve
sustainability. A study by Joshi and Gupta (2021) focused on supply chain management challenges in
sugar production. They found that poor coordination between farmers, transporters, and factories led to
delays and wastage. The study suggested adopting digital tracking systems for better logistics
management. Reddy et al. (2021) explored the effects of market demand fluctuations on sugar factory
operations. They found that unpredictable demand patterns, influenced by domestic consumption and
global trade policies, often resulted in production inefficiencies. The study recommended flexible
production strategies to mitigate risks. Mishra and Sharma (2021) examined the role of leadership and
management styles in sugar factory performance. Their findings suggested that participative leadership
and strategic decision-making significantly contributed to higher efficiency and better employee
satisfaction. Research by Nandan et al. (2021) highlighted the challenges posed by outdated
infrastructure in sugar mills. The study found that many factories continued to rely on obsolete machinery,
leading to higher maintenance costs and lower production efficiency. Upgrading equipment was
identified as a key solution. Kumar et al. (2020) studied the impact of climate change on sugarcane yield
and its effect on sugar production. Their findings indicated that erratic rainfall and rising temperatures
had reduced yield quality, thereby affecting operational performance. They suggested adopting climate-
resilient agricultural practices. A study by Shinde and Rao (2020) focused on the impact of employee
motivation on productivity in sugar factories. Their research found that better wages, incentives, and
improved working conditions led to higher job satisfaction and enhanced operational efficiency. Johnson
and Clark (2020) investigated gender-related challenges in sugar industry employment. Women
employees reported facing more job-related stress and limited career growth opportunities. The study
suggested implementing gender-inclusive policies to improve workforce participation. Research by
Verma and Sharma (2019) assessed the role of digital transformation in sugar factory operations. Their
findings indicated that factories that adopted digital monitoring systems and automated processing units
achieved higher efficiency, reduced waste, and improved overall performance.
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3. RESEARCH GAP:

Despite the significant role of sugar factories in Karnataka's economy, existing literature primarily
focuses on broader industry challenges such as financial constraints, supply chain inefficiencies, and
environmental concerns. However, limited empirical research has systematically examined the interplay
of these factors using primary data and quantitative analysis. Most studies either adopt a qualitative
approach or focus on individual aspects like financial sustainability or labor productivity in isolation.
Additionally, while technological advancements and policy interventions have been studied at a macro
level, their direct impact on operational performance at the factory level remains underexplored. There is
also a lack of research on how managerial practices, workforce training, and sustainable production
methods influence efficiency in Karnataka’s sugar sector. This study aims to bridge these gaps by
conducting a comprehensive investigation based on primary data, employing a quantitative research
approach to provide data-driven insights into the key determinants of operational performance in sugar
factories.

4. SIGNIFICANCE OF THE STUDY':

This study holds substantial significance as it provides a comprehensive, data-driven analysis of the key
factors influencing the operational performance of sugar factories in Karnataka. By utilizing primary data
and a quantitative research approach, the study offers empirical insights that can aid policymakers,
industry stakeholders, and factory management in making informed decisions to enhance efficiency and
sustainability. The findings will help identify critical bottlenecks such as supply chain disruptions,
financial constraints, labor productivity issues, and technological limitations, offering actionable
recommendations for improvement. Additionally, this research contributes to the existing body of
knowledge by bridging the gap between theoretical frameworks and real-world operational challenges.
The study’s insights can guide industry-wide reforms, promote sustainable production practices, and
support the long-term growth of the sugar sector in Karnataka.

5. OBJECTIVES OF THE STUDY:

The primary objectives of the study are as follows:

1. Toidentify the factors influencing the operational performance of sugar factories in Karnataka.

2. Toanalyze the key factors influencing the operational performance of sugar factories in Karnataka.

6. HYPOTHESES OF THE STUDY:

HO: There is no significant relationship between supply chain efficiency and the operational performance
of sugar factories in Karnataka.

HO: Financial sustainability does not have a significant impact on the operational performance of sugar
factories in Karnataka.

HO: Workforce productivity does not significantly affect the operational performance of sugar factories
in Karnataka.

HO: The adoption of technological advancements does not significantly influence the operational
performance of sugar factories in Karnataka.
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7. DATA ANALYSIS AND INTERPRETATION:
7.1 Descriptive Statistics of Responses:
Table 1: Descriptive Statistics of Responses Source: Field Survey and Primary Data from
Employees of Sugar Factory in Karnataka in the Study Period Jan 2025

Variable N Mean | Standard Deviation Skewness | Kurtosis
Supply Chain Efficiency 200 | 3.75 0.80 0.35 -0.40
Financial Sustainability 200 | 3.85 0.70 0.10 -0.55
Workforce Productivity 200 | 3.60 0.75 0.25 -0.40
Technological Advancements 200 | 3.90 0.85 0.15 -0.60

The descriptive statistics for sugar factories in Karnataka indicate moderate performance across key
operational factors. The mean values suggest that supply chain efficiency (3.75), financial sustainability
(3.85), workforce productivity (3.60), and technological advancements (3.90) are generally at acceptable
levels, with room for improvement. The standard deviations (ranging from 0.70 to 0.85) reveal variability
across factories, suggesting that some perform better than others in these areas. Skewness values indicate
slight rightward shifts, with a few factories outperforming the average, particularly in technological
adoption and efficiency. The kurtosis values (-0.40 to -0.60) indicate relatively flat distributions, implying
that while there are some differences, extreme outliers are not prevalent. Overall, the data reflects
moderate consistency in performance, with opportunities for improvement, particularly in workforce
productivity and technology adoption.

A. Supply Chain Efficiency.
Table 2: Data Distribution Source: Field Survey and Primary Data from Employees of Sugar
Factory in Karnataka in the Study Period Jan 2025

% Supply
Variable Mean | SD | Chain Key Findings
Issues
Supp_ly Chain 375 | 0.80 | 40% On average, suppl_y chain eff!me_n_cy is moderate,
Efficiency but 40% of factories report significant issues.
Impact on Disruptions in the supply chain, such as delaysin
Operational Positive raw material procurement, affect operational
Performance continuity and increase costs.
Financial Financial sustainability is generally stable in
- 3.85 |0.70 | 35% most factories, though 35% face financial
Sustainability
challenges.
Impact on Factories with strong financial management tend
Operational Positive to perform better in terms of profitability and
Performance efficiency.
Workforce productivity is moderate, with 30% of
Workforce . L S
. 3.60 |[0.75 | 30% factories reporting issues such as low motivation
Productivity .
and skill gaps.
Impact on | Positive Increased workforce productivity directly
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Operational correlates with higher output and factory
Performance efficiency.
A relatively higher mean score indicates that
Technological 2505 | 2506 | 2506 most fa}ctories have. adopted mod.ern
Advancements technologies, but 25% still face technological
gaps.
Impact on Adoption of modern technologies leads to higher
Operational Positive efficiency, reduced waste, and improved
Performance production capacity.

The results suggest that while many sugar factories in Karnataka have moderate supply chain efficiency,
nearly 40% face disruptions that could hinder overall operational performance. A more efficient supply
chain would likely reduce operational downtime and costs, thereby increasing overall factory
performance. Factories can improve coordination with farmers and adopt better logistics systems to
enhance supply chain efficiency.

The data indicates that financial sustainability has a positive relationship with operational performance.
Factories with sound financial health have the ability to invest in new technologies, improve worker
compensation, and manage operational costs better, leading to improved overall performance.
Conversely, factories facing financial instability may struggle to invest in necessary improvements,
negatively affecting performance.

Workforce productivity is a key determinant of operational performance. With a mean score of 3.60, it
suggests that many factories experience moderate productivity levels. Factors like employee motivation,
skill development, and working conditions contribute to the overall productivity of the workforce.
Factories that invest in training, clear role definitions, and employee engagement tend to see better
operational outcomes.

Technological advancements show a significant positive impact on operational performance. With a
mean score of 3.90, it suggests that most factories have adopted some form of modern technology, such
as automated machinery and data-driven systems. However, 25% of factories still face technological gaps
that could be hindering their full potential. Factories that integrate advanced technologies such as
automation and real-time monitoring systems tend to operate more efficiently, producing higher outputs
and reducing waste.

7.2 Regression Analysis:
Table 3: Regression Analysis Source: Field Survey and Primary Data from Employees of Sugar
Factory in Karnataka in the Study Period Jan 2025

. - Hypothesis
Hypothesis \F;alue R:spults
Supply chain efficiency has no impact on operational performance 0.01 Rejected
Financial sustainability does not affect operational performance 0.03 Rejected
Workforce productivity does not affect operational performance 0.02 Rejected
;’;cft;r:s}l:r?;c;al advancements do not influence operational 0.01 Rejected
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Since the p-value of 0.01, is less than the conventional significance level of 0.05, we reject the null
hypothesis. This suggests a significant positive impact of supply chain efficiency on operational
performance. In other words, improvements in supply chain efficiency are likely to lead to better
operational performance. The results highlight the importance of efficient supply chain management in
enhancing factory operations, reducing delays, and optimizing resource allocation, ultimately leading to
better productivity and cost management.

Further, the significance value of 0.03, which is also below the 0.05 threshold, we reject the null
hypothesis. This means that financial sustainability plays a significant role in influencing operational
performance. Financially sustainable factories are better equipped to invest in resources, technology, and
workforce, thereby improving their overall operational outcomes. This finding suggests that a strong
financial foundation contributes to a more resilient and efficient operation, allowing factories to weather
disruptions and invest in growth initiatives.

Adding on, the significance value of 0.02, which is less than 0.05, we reject the null hypothesis. This
indicates that workforce productivity has a significant positive impact on operational performance.
Factories with a more productive workforce tend to have better operational results. High productivity
leads to greater efficiency, quicker turnaround times, and optimized processes. This suggests that
improving workforce productivity through training, motivation, and optimal resource allocation can
significantly enhance factory operations.

Finally, since the p-value is 0.04, which is below 0.05, we reject the null hypothesis. This implies that
technological advancements do indeed have a significant positive impact on operational performance.
Factories that adopt new technologies benefit from enhanced efficiency, automation, and data-driven
decision-making. Technological advancements often lead to reduced operational costs, better quality
control, and more streamlined processes, making them a critical factor for improving overall
performance.

8. CONCLUSION:

This study highlights the significant impact of key factors, such as supply chain efficiency, financial
sustainability, workforce productivity, and technological advancements on the operational performance
of sugar factories in Karnataka. The hypothesis testing results demonstrate that improvements in these
areas lead to enhanced operational outcomes, emphasizing the importance of efficient supply chain
management, robust financial practices, productive workforces, and technological innovation. Sugar
factories that invest in these factors are better positioned to optimize performance, reduce costs, and
remain competitive in the industry. The findings underscore the need for strategic focus on these elements
to foster long-term operational success and sustainability.
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