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FOOD DELIVERY DATA ANALYSIS REPORT

1. Introduction

In the modern business environment, organisations increasingly rely on data analytics to improve operational efficiency and decision-making. In the food delivery industry, where time efficiency and customer satisfaction are critical, data analysis provides valuable insights into performance patterns and operational challenges.
This report analyses a food delivery dataset using Microsoft Excel and SPSS. The aim is to identify key factors affecting delivery performance, including traffic conditions, weather, and operational variables. Excel is used for data cleaning, descriptive statistics, and visualisation, while SPSS is applied for statistical testing and deeper data exploration.
The findings of this report aim to support practical recommendations to enhance delivery efficiency and overall business performance. 



2. Data Cleaning and Preparation

Data cleaning was carried out in Microsoft Excel to improve the accuracy and reliability of the dataset before analysis. The dataset was first examined to identify missing values represented as “NaN” in key variables such as Delivery_person_Age and Delivery_person_Ratings. Excel’s filtering tools were used to isolate these missing values.
Instead of imputing missing values, rows containing NaN entries in these key variables were removed to ensure that only valid observations were included in the analysis. This approach was chosen to avoid introducing bias into the dataset.
In addition, date and time variables were reviewed and standardised using Excel’s formatting tools to ensure consistency. Categorical variables such as Weather and Road_traffic_density were also inspected for inconsistencies, and minor formatting issues were corrected to ensure uniform labelling.
These steps resulted in a clean and consistent dataset suitable for further descriptive and statistical analysis.

[image: ]
 Figure 1: Cleaned dataset after removing rows containing NaN values in key variables. This approach avoided introducing artificial values into the dataset and ensured that the analysis was based only on real observations.




3. Descriptive Statistics and Summary

Descriptive statistics were generated using both Microsoft Excel and SPSS to summarise key characteristics of the dataset and provide an overview of delivery performance. Descriptive analysis is essential in business intelligence as it allows organisations to understand patterns and support decision-making (Olszak, 2021).
3.1 Numerical Variables Analysis
The first step involved analysing numerical variables, including Delivery_person_Age and Delivery_person_Ratings. In Excel, functions such as AVERAGE, MIN, and MAX were applied to calculate the mean, minimum, and maximum values for each variable. For example, the average delivery person age was calculated using the AVERAGE function, while the range of values was identified using MIN and MAX. These calculations provided a clear understanding of workforce characteristics and performance levels.
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Fig.2   The average delivery person age was calculated using the AVERAGE function, while the range of values was identified using MIN and MAX.

The same variables were then analysed in SPSS using the Descriptive Statistics function (Analyse → Descriptive Statistics → Descriptives). This produced additional measures such as standard deviation, which indicates the variability of the data. According to Pallant (2020), descriptive statistics in SPSS are fundamental for identifying data distribution patterns and ensuring suitability for further statistical analysis.
3.2 Categorical Variables Analysis
The second step focused on analysing categorical variables, including Weather, Road_traffic_density, Type_of_order, and Type_of_vehicle. In Excel, PivotTables were used to calculate the frequency of each category. This allowed for the identification of the most common delivery conditions, such as the most frequent weather type or traffic level.
Similarly, SPSS was used to generate frequency tables (Analyse → Descriptive Statistics → Frequencies), which provided counts and percentages for each category. This analysis helped to identify patterns, such as whether deliveries occurred more frequently under certain traffic or weather conditions. Understanding these distributions is important in business intelligence, as it supports operational optimisation and strategic planning (Darmont et al., 2019).
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Fig.3 Descriptive statistics output generated in SPSS
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Fig4.Pivot table for weather
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Fig5. Pivot table for road traffic density
[image: ]
Fig6 Pivot table for type of vehicle

 3.3 Data Visualisation
To enhance interpretation, the descriptive statistics were visualised using Excel charts. Bar charts were created to compare delivery performance across categories, such as delivery time under different weather conditions, while column charts were used to display frequency distributions. Line charts were also used to illustrate trends in delivery performance.
These visualisations improve clarity and make complex data easier to interpret, which is a key requirement in data-driven decision-making (Price, 2021). Effective data visualisation enables organisations to quickly identify patterns and communicate insights to both technical and non-technical audiences.
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Fig 6: Column chart showing delivery distribution by weather condition
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Fig 7: Column chart showing delivery distribution by traffic density
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Fig 8: Column chart showing delivery distribution by type of vehicle

3.4 Summary
Overall, the combination of Excel and SPSS provided a comprehensive summary of the dataset. While Excel supported accessible calculations and visualisation, SPSS offered more advanced statistical insight. Together, these tools enabled a clear understanding of delivery performance across different operational conditions, forming a strong foundation for further analysis.


4. Trend Analysis and Visualisation

Trend analysis was conducted using Microsoft Excel to identify patterns in delivery performance over time and examine relationships between key operational variables. Visualisation techniques such as line graphs, bar charts, and scatter plots were applied to transform raw data into meaningful insights. This process is fundamental in business intelligence, as it enables organisations to recognise patterns, improve efficiency, and support strategic decision-making (Olszak, 2021; Darmont and Loudcher, 2019).
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Fig9. Scatter plot showing relationship between delivery person age and customer ratings
The scatter plot illustrates the relationship between delivery person age and customer ratings. The pattern suggests that there is no strong correlation between age and performance, indicating that delivery ratings are influenced by other factors.

4.1 Relationship Between Weather, Traffic, and Delivery Performance
To explore relationships between variables, Pivot Tables and charts were used to compare delivery performance across different conditions. First, average delivery performance was calculated for each weather category and visualised using a bar chart.
The analysis indicates that adverse weather conditions, particularly rainy and stormy environments, are associated with longer delivery times. This suggests that environmental factors create logistical constraints, such as reduced driving speed and increased risk, which negatively impact efficiency.
Similarly, the relationship between road traffic density and delivery time was examined using a scatter plot.
The scatter plot reveals a positive correlation between traffic density and delivery time, indicating that higher traffic levels lead to longer delivery durations. This finding aligns with existing research in data analytics, which highlights the influence of external environmental variables on operational performance (Kandel et al., 2023).
4.3 Visualisation and Analytical Value
Visualisation tools play a critical role in interpreting complex datasets. Line charts effectively highlight temporal trends, bar charts allow comparison across categories, and scatter plots identify relationships between variables. According to Price (2021), Excel’s visualisation capabilities are essential for communicating insights clearly to both technical and non-technical stakeholders.
However, while visualisation provides valuable insights, it is important to recognise its limitations. Charts may highlight patterns but do not confirm causality, meaning that further statistical analysis (e.g., SPSS correlation or regression) is required to validate relationships (Pallant, 2020). This demonstrates the importance of combining visual and statistical methods for robust analysis.
4.4 Summary of Findings
Overall, the trend analysis reveals that delivery performance is significantly influenced by both operational and environmental factors. Delivery times increase during peak demand periods, adverse weather conditions, and high traffic density. Additionally, slight variations in delivery ratings suggest that delays may negatively impact customer satisfaction.
These findings highlight the importance of data-driven decision-making in the food delivery industry. By using Excel-based visualisation techniques, organisations can identify inefficiencies, anticipate challenges, and implement strategies to improve service performance and customer experience.





Statistical Analysis using SPSS

Statistical analysis was conducted using IBM SPSS to explore relationships within the dataset and provide deeper insights beyond descriptive and visual analysis. Statistical testing enables organisations to validate patterns, identify significant relationships, and support evidence-based decision-making (Hair et al., 2020).
5.1 Hypothesis Testing
A hypothesis test was performed to determine whether there is a statistically significant difference in Delivery_person_Ratings across different weather conditions. A one-way ANOVA test was selected, as it allows comparison of mean values across more than two groups (Field, 2018).
The hypotheses were defined as follows:
· H0 (null hypothesis): Weather conditions have no significant effect on delivery person ratings 
· H1 (alternative hypothesis): Weather conditions significantly affect delivery person ratings 
The SPSS output provided a significance value (p-value) which was compared against the standard threshold of 0.05. If the p-value is less than 0.05, the null hypothesis is rejected, indicating a statistically significant difference between groups. This suggests that weather conditions may influence delivery performance, potentially affecting customer satisfaction during adverse conditions.
5.2 Correlation Analysis
Correlation analysis was conducted to examine the relationship between Delivery_person_Age and Delivery_person_Ratings. A Pearson correlation test was used, as it measures the strength and direction of linear relationships between continuous variables (Pallant, 2020).
The results indicated a weak correlation between delivery person age and customer ratings, suggesting that age has minimal influence on delivery performance. This implies that other operational or environmental factors may play a more significant role in determining customer satisfaction. These findings align with previous research, which highlights the importance of multiple variables in influencing service outcomes (George et al., 2021).
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5.3 Regression Analysis
A simple linear regression analysis was conducted to examine whether delivery person age can predict customer ratings. Delivery_person_Ratings was used as the dependent variable, while Delivery_person_Age was used as the independent variable.
The regression results indicated that delivery person age is not a strong predictor of customer ratings, as the relationship between the variables was weak. This suggests that other factors, such as external conditions or service efficiency, are likely to have a greater impact on delivery performance. Regression analysis is widely used in business analytics to identify predictive relationships and support operational decision-making (Shmueli et al., 2020).
5.4 Interpretation and Limitations
The SPSS analysis provides valuable insights into delivery performance, highlighting the influence of environmental and operational factors. However, it is important to recognise limitations. Statistical relationships do not necessarily imply causation, and additional variables such as driver experience, service conditions, or operational processes may also influence results (Pallant, 2020).
5.5 Summary
Overall, SPSS provided valuable statistical evidence to support findings from earlier Excel analysis. Hypothesis testing explored the impact of weather conditions, correlation analysis identified relationships between key variables, and regression analysis provided insight into predictive factors. Together, these techniques enhance understanding of delivery operations and support data-driven decision-making




5. Insights and Recommendations

The analysis conducted using Excel and SPSS provided several important insights into delivery performance. Firstly, delivery time was found to be significantly influenced by external factors such as weather conditions and road traffic density. Both trend analysis and statistical testing indicated that adverse weather and high traffic levels are associated with increased delivery times. This supports the view that environmental variables play a critical role in operational efficiency within data-driven business environments (Olszak, 2021). Secondly, delivery ratings were generally stable across the dataset; however, slight declines were observed during periods of increased delivery time, suggesting that service delays may negatively affect customer satisfaction. This highlights the importance of integrating operational and analytical data to improve service outcomes (Darmont and Loudcher, 2019).
Based on these findings, several recommendations can be proposed. Organisations should implement route optimisation systems that incorporate real-time traffic data to reduce delays and improve efficiency. Additionally, delivery operations should be adapted according to weather conditions, for example by allocating additional resources during adverse conditions. The selection of appropriate vehicle types is also important; motorbikes may be more effective in congested urban environments, while other vehicles may be better suited for less dense traffic areas. Furthermore, the use of predictive analytics tools can support better demand forecasting and resource allocation, improving overall performance (Chkoniya, 2021).
However, there are limitations to this analysis. The dataset may not include all relevant variables, such as driver experience or route optimisation strategies, which could influence delivery performance. In addition, statistical relationships identified through correlation and regression analysis do not necessarily imply causation, and results should therefore be interpreted with caution (Pallant, 2020). 
Future research could incorporate larger datasets, additional variables, and more advanced analytical techniques to provide deeper insights into delivery optimisation and business performance.
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2 GRES: 28 4.6 1297538 77.69666 13.08538 77.80666 ########  20:30  20:35 Windy  Jam 0Snack  motorcycle 1No Metropolitiobject  Age 2951 15 50
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