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Abstract

This examine investigates supply chain and logistics control practices inside the automobile
enterprise, specializing in elements influencing deliver chain performance and organization
profitability. The studies technique consists of stratified random sampling, device
development, validation, and statistical analyses such as paired-samples t-take a look at,
regression, ANCOVA, and Pearson correlational analyses. Descriptive records reveal key
performance metrics, even as regression analyses show high-quality relationships between
supply chain performance variables (inventory turnover, order achievement percentage,
provider first-rate) and corporation profitability, controlling for corporation length. ANCOVA
outcomes highlight mixed influences of deliver chain performance and organizational elements
on profitability, while correlational analyses suggest robust positive correlations between stock
turnover, order achievement percent, dealer high-quality, and organization profitability.
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Introduction

The car industry plays a pivotal function in financial system, contributing considerably to the
GDP and presenting employment opportunities to thousands and thousands of human beings.
Among the important thing elements that contribute to the fulfillment of this enterprise is
powerful supply chain and logistics management. That is a prime hub for automobile
manufacturing, deliver chain and logistics control practices have a widespread effect on the
enterprise's efficiency, competitiveness, and sustainability (Sunmola etv al., 2024; Kot, 2023).

According to the World Bank, automotive enterprise has skilled consistent growth during the
last decade, with home income and exports showing nice traits (Gunawan et al., 2020). This
increase is attributed to factors together with growing purchaser call for, government
incentives, and investments from multinational automotive businesses. However, along boom
comes challenges, specifically in dealing with the complicated deliver chain networks and
logistics operations which might be essential for the enterprise's achievement (Islam et al.,
2022; Li & Chen, 2023).

Supply chain management (SCM) inside the automobile industry incorporates a huge range of
activities, including procurement, manufacturing planning, stock control, distribution, and
after-income service (Rahmayana & Ahmad, 2021). Effective SCM practices are crucial for
lowering expenses, improving delivery instances, enhancing product nice, and meeting patron
expectancies (Jalantina & Minarsih, 2023). Moreover, with the growing cognizance on
sustainability and environmental duty, SCM techniques additionally want to deal with troubles
including inexperienced logistics, carbon footprint discount, and waste management (Yang et
al., 2022; Egbuchilem & Nwauzi, 2022).

Logistics management, however, involves the green coordination of transportation,
warehousing, order processing, and records systems to make sure seamless go with the flow of
products and information in the course of the deliver chain (Bodendorf et al., 2023). In the car
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enterprise, logistics management performs a important function in handling the motion of
uncooked materials, additives, and completed cars between suppliers, manufacturers, vendors,
and customers (Naghshineh & Carvalho, 2022; Kunovjanek et al., 2022).

The car enterprise is characterised by a complicated community of providers, such as both
nearby and global suppliers of raw materials, additives, and parts. This complexity poses
challenges in terms of dealer choice, courting control, satisfactory control, and lead time
control (Ignaciuk & Wieczorek, 2020). Moreover, with the increasing fashion in the direction
of simply-in-time manufacturing and lean manufacturing practices, the want for green and
dependable logistics offerings has come to be paramount (Zarbakhshnia & Karimi, 2024;
Panigrahi et al., 2024).

One of the key challenges faced via car corporations is the coordination of logistics activities
throughout more than one locations, including production vegetation, warehouses, ports, and
distribution centers. This calls for effective conversation, collaboration, and integration of data
systems to ensure actual-time visibility and manage over the whole supply chain (Mate &
Vishwasrao, 2023). Furthermore, the enterprise additionally faces demanding situations related
to transportation infrastructure, customs clearance methods, and regulatory compliance, which
can effect the efficiency and fee-effectiveness of logistics operations (Khalaf et al., 2021).

To cope with those challenges and capitalize on opportunities, automotive businesses are
adopting advanced technologies and progressive practices in deliver chain and logistics control
(Kurdi et al., 2023; Javaid et al., 2022). For example, the use of digital systems, [oT gadgets,
RFID generation, and facts analytics equipment enables actual-time monitoring, predictive
renovation, inventory optimization, and call for forecasting (Thakkar & Chaudhari, 2021).
Additionally, collaborations with third-birthday celebration logistics carriers (3PLs) and
logistics technology startups are helping agencies beautify their logistics talents and enhance
provider levels.

Methods

In this research, the sampling approach used is stratified random sampling, in which the
population is split into strata based totally on job function and organization size, then random
sampling is completed from every stratum to ensure a balanced illustration of various segments
of the automobile enterprise. The important tool used become a based questionnaire designed
based totally on a complete literature assessment and previously proven scales. The
questionnaire covers variables such as supply chain efficiency, inventory control,
transportation logistics and provider relationships. The validity and reliability of the device
were examined thru expert review and pilot studies, which were then analyzed using
descriptive records together with imply, wellknown deviation, and frequency to represent the
sample and key variables. Inferential evaluation uses numerous statistical exams including t
checks, regression evaluation, and correlation to check the relationship between variables in
addition to ANOVA or ANCOVA assessments to assess the impact of unbiased variables on
established variables in the context of supply chain control and logistics in the automobile
industry.

Results and Discussion

Table 1. Descriptive Statistics for Supply Chain Efficiency Variables

Variable Mean | Standard Deviation | Minimum | Maximum
Inventory Turnover 5.78 1.20 3.00 7.50
Order Fulfillment % 85.2% 6.5% 75% 95%

Lead Time (days) 4.6 1.8 2 7
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| Supplier Quality (1-5) | 42 | 0.9 | 3 | 5 |

Descriptive statistics for important supply chain efficiency factors are displayed in the table for
automotive companies. The study companies' mean inventory turnover rate is 5.78, meaning
that they rotate their inventory 5.78 times a year on average. The 1.20 standard deviation
indicates a moderate degree of variability in the companies' inventory turnover. Comparably,
the standard deviation of 6.5% and the mean order fulfillment percentage of 85.2% show
reasonably constant performance in fulfilling customer orders. The lead time illustrates the
amount of time that passes between placing an order and delivery; it ranges from 2 to 7 days
on average. Furthermore, the supplier quality rating for the sample indicates typically high-
quality supplier connections; it runs from 3 to 5 on a scale of 1 to 5, with a mean of 4.2.

Table 2. Summary of Transportation Logistics Metrics

Metric Average Value Total Cost (in USD)
On-Time Delivery Rate 93.5% $350,000
Freight Costs (per ton) $120 $1,200,000

Transport Distance (km) 150 -

A summary of the transportation logistics indicators for automakers is shown in the table. With
an average on-time delivery percentage of 93.5%, the transport management is effective. With
an average cost of $120 per ton transported, the total freight charges come to $1,200,000. 150
km is the average distance traveled for transportation. These metrics shed light on the
effectiveness and cost of the transportation logistics activities carried out by the organizations
under investigation.

Table 3. Paired-Samples T-Test Results for Inventory Turnover Before and After
Implementation of New Supply Chain Strategy

Variable Mean Mean Std. Deviation | Std. Deviation t- p-

(Before) (After) (Before) (After) value | value
Inventory | ¢ 75 L5 1.2 3.78 | 0.002
Turnover

The inventory turnover rates of automotive companies were compared before and after the
introduction of a new supply chain strategy. The results of the paired-samples t-test are
displayed in the table. Prior to implementation, the mean inventory turnover was 6.2; however,
following implementation, it jumped dramatically to 7.5. Following the intervention, the
inventory turnover standard deviation dropped from 1.5 to 1.2. With a p-value of 0.002, the t-
value of 3.78 demonstrates a statistically significant difference between the two averages,
indicating that inventory turnover was positively impacted by the new supply chain strategy.

Table 4. Regression Analysis Results for Supply Chain Efficiency and Firm Profitability

Predictor Variable | Coefficient | Standard Error | t-value | p-value | 95% Confidence Interval
Inventory Turnover 0.45 0.08 5.63 0.000 (0.30, 0.60)
Order Fulfillment % 0.27 0.06 4.15 0.001 (0.15, 0.39)
Lead Time -0.15 0.05 -2.90 0.005 (-0.25, -0.05)
Supplier Quality 0.32 0.07 4.57 0.000 (0.20, 0.45)
Constant 12.50 2.30 543 0.000 (7.50, 17.50)

The link between supply chain efficiency indicators (inventory turnover, order fulfillment %,
lead time, supplier quality) and firm profitability among automotive companies is examined
using multiple regression analysis, as shown in the table. The association between each
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predictor variable and the dependent variable (firm profitability) is represented by the
coefficients, which also show the relationship's strength and direction.

With a value of 0.45 (p < 0.001), inventory turnover has a positive and significant impact on
business profitability. This implies that greater profitability is linked to higher inventory
turnover. Similarly, with a correlation of 0.27 (p = 0.001), order fulfillment percentage
demonstrates a positive and significant link with business profitability. Conversely, a large and
negative influence on business profitability is caused by lead time, as evidenced by a coefficient
of -0.15 (p = 0.005). This implies that decreased profitability is linked to longer lead times.
With a coefficient of 0.32 (p <0.001), supplier quality also has a positive and substantial impact
on firm profitability, suggesting that higher profitability is a result of improved supplier quality.

The supply chain efficiency factors included in the model account for 75% of the variability in
business profitability, according to the R-squared value of 0.75. The total model is statistically
significant (F-value = 18.72, p < 0.001). These findings emphasize the significance of efficient
supply chain management techniques and offer insightful information on the variables affecting
company profitability in the automotive sector.

Table 5. ANCOVA Results for Supply Chain Efficiency and Firm Profitability, Controlling
for Company Size

Source SS DF MS F-value p-value
Model 832.45 4 208.11 12.78 0.000
Company Size 178.25 1 178.25 10.95 0.002
Error 354.70 45 7.88
Total 1365.40 50

The table shows the findings of an ANCOVA among automotive companies that looked at the
relationship between supply chain efficiency variables (lead time, inventory turnover, order
fulfillment percentage, supplier quality), and firm profitability while controlling for company
size (measured as the number of employees).

The supply chain efficiency factors taken together have an influence on profitability, as
demonstrated by the ANCOVA model, which demonstrates a substantial overall effect on
company profitability (F-value = 12.78, p < 0.001). Even after accounting for firm size, supply
chain efficiency has a considerable impact on business profitability.

Furthermore, the ANCOVA indicates that firm profitability is significantly impacted by
company size (F-value = 10.95, p = 0.002), indicating that higher profitability levels are
typically associated with larger companies. The lack of significant interaction between supply
chain efficiency characteristics and company size suggests that, in this sample, there is no
variation in the link between supply chain efficiency and profitability based on the size of the
organization.

These results shed light on the significance of business size and supply chain effectiveness in
determining firm profitability in automobile sector. The findings emphasize the necessity of
customized supply chain management plans that take into account organizational variables
outside of the supply chain as well as internal efficiency metrics.

Table 6. Pearson Correlation Coefficients between Supply Chain Efficiency Variables and

Firm Profitability
Variable Inventory Order Lead Supplier Firm
Turnover Fulfillment % Time Quality | Profitability
Inventory Turnover 1.00 0.65 -0.42 0.53 0.78
Order Fulfillment % 0.65 1.00 -0.35 0.48 0.72
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Lead Time -0.42 -0.35 1.00 -0.27 -0.55
Supplier Quality 0.53 0.48 -0.27 1.00 0.68
Firm Profitability 0.78 0.72 -0.55 0.68 1.00

The supply chain efficiency indicators (inventory turnover, order fulfillment %, lead time,
supplier quality) and firm profitability among automotive businesses are shown in the table
along with their Pearson correlation coefficients.

Firm profitability and inventory turnover have a strong positive connection (r = 0.78, p <
0.001), suggesting that higher rates of inventory turnover are linked to higher profitability.
Additionally, there is a substantial positive correlation (r = 0.72, p < 0.001) between order
fulfillment percentage and company profitability, indicating that increased profitability is a
result of efficient order fulfillment. Longer lead times are linked to lower profitability, as seen
by the moderately negative association (r = -0.55, p < 0.001) between lead time and company
profitability. The significance of having high-quality supplier connections is highlighted by the
somewhat positive correlation (r = 0.68, p < 0.001) between supplier quality and company
profitability.

Overall, these correlation coefficients provide insights into the relationships between supply
Chain performance variables and firm profitability within the car industry. The strong positive
correlations of inventory turnover and order success percentage with profitability underscore
the importance of effective deliver chain control practices in using monetary performance.

Conclusion

In conclusion, this study affords an in-depth knowledge of supply chain management and
logistics inside the automotive enterprise. Through cautious research techniques, exact
statistical analysis, and the usage of techniques which include t-check, regression, ANCOVA,
and Pearson correlation, it was discovered that high supply chain efficiency, on-time delivery
overall performance, correct provider quality, and time control Efficient manufacturing has a
positive effect on corporation profitability. These findings spotlight the significance of holistic
management techniques, powerful collaboration with suppliers, and investment in progressive
technology and operational processes to bolster competitiveness and commercial enterprise
sustainability within the car enterprise and other associated sectors.
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