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Abstract: This paper presents a comprehensive analysis of bike sales and customer
demographics in Europe based on a dataset obtained from Kaggle.com. The dataset covers
the period from 2011 to 2016 and includes information on customer age, gender, product
categories, order quantities, unit costs, unit prices, profit, and revenue. The analysis utilizes
data visualization techniques to identify key trends, including the top-selling products,
customer purchasing power across different age groups and customer genders, and product
profit margins. The findings suggest opportunities for retailers to target specific customer
segments and product categories to maximize profits. Additionally, the report highlights the
growing popularity of cycling as a sport and a healthy lifestyle choice, indicating a potential
for increased demand in the bike retail market. Overall, the insights provided in this report
aim to assist retailer chains in developing effective strategies to capitalize on the opportunities
presented by the European bike sales market.
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1. Introduction

The target audience of this paper is retailer chains in bikes and relating accessories.

The dataset is derived from Kaggle.com [1]. The name of dataset is “Bike sales in Europe”. The
author was SADIQ SHAH, and the upload date was 2020. The dataset has 18 columns, including date,
day, month, year, customer age, age group, customer gender, country, state, product category,
subcategory, product, order quantity, unit cost, unit price, profit, cost, and revenue. The data ranges
from 2011 to 2016. With a total of 113k customers’ information.

Bike riding has become a popular sport, both for leisure audiences and athletics. It features a
healthy lifestyle, as riding can boost cardiovascular health. It is a form of aerobic exercise [2]. Also,
riding is a way to improve environment [3]. With choosing riding whether for going to work or for a
rest, it would not generate carbon dioxide. Goodman et al.’s [4] study found that more cycling
infrastructures are helpful to promote physical activity. In recent years, with the development of
modern industry, better technology has been applied on bikes, and make bikes cheaper and more
comfortable to use [5]. These reasons can attract more customers to begin cycling. In brief, it
contributes to a good chance to gain more profit for retailer chains in bikes and relating accessories.
Moreover, Szlensminde’s study supported this opinion as the benefits of investments in cycle
networks were estimated to be at least 4 to 5 times the costs [6]. Also, it is worthy to mention that
men are more likely to enjoy cycling, meaning that more men can be involved in buying commodities
relating to bikes [7].
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Before the visualization starts, two things need to be mentioned. One is the categorization of age
groups. The other is the profit margin that | calculated based on the dataset. The author of this dataset
categorized age groups by four: youth (age under 25 years old), young adults (age between 25 and 34
years old), adults (age between 35 and 64 years old), seniors (age above 64 years old). For profit
margin, it is calculated that dividing profit by cost.

As this paper aims at finding some methods that help retailers to gain more profits, four questions
were made: What products are bought relatively more often by customers? Which customer group
has the most purchasing power? Which product has the most profit margins? Will gender be a factor
when designing products? These will be discussed in the following part.

2.  Data visualization and analysis

What products are bought relatively more often by customers?

For the time peried included in our dataset, the top five most popular products are tires and tubes, bottles and cages, helmets, jerseys and caps.

Tires and Tubes Jerseys Order Quantity

Max Order Quantity 2,412 TN 514,051

514,051 88,125

Gloves Shorts

67,268 39,978

Fenders Hydration Socks Vests
Packs

62,138 17,678

Road
Bikes

Figure 1: The Heatmap showing the purchasing numbers by customers.

The order quantities of each product by customers were examined across all the timelines including
in the dataset. The results are shown in figure 1, and a heatmap was used to display the relationship
between order quantities and products. The darker the colour and the larger the space is, meaning that
that products were bought more by customers. From this figure, the top five best sellers are concluded:
tires and tubes, bottles and cages, helmets, jerseys, and caps. To generalise the common features of
these best sellers, they are essential to a rider, and to highlight, tires and tubes are consumables
compared to other four commodities. This means that tires and tubes need to be replaced periodically,
and this can be the reason that it is preferred by riders most.
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Which customer group has the most purchasing power?

For the time period included in our dataset, the adults group (aged from 35 to 64) contributed the most costs. A
However, regardless of the extreme low costs by seniors (aged 64+), their average costs were not as low as expected from total costs.
Regarding to average costs, it seems that young adults (aged from 25 to 34) have the most purchasing power.

Costs by age group Cost

| |
vouth (<25) |7 348 607

Seniors (64+) | 169,877
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Cost ($) 7

Average costs by age group
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Avg. Cost ($)

Figure 2: Tow bar figires showing costs and average costs by age groups

The horizontal bar figure listed the costs by age group to compare the purchasing power of
different age groups. From the figure in the upper part of figure 2, it is known that adults contributed
the most in bike and relating accessories sales. However, considering that the number of each age
group customers may differ, the average costs by age group was compared in the lower figure. In this
figure, young adults were more likely to spend more than adults in average. Also, senior customers
spent not as little as the total cost showed. The number of customers from each age group did
influence the total cost of them. Young adults are the age group has the most average payment costs,
but the large number of adult customers contributed to the most costs.

Which product has the most profit margins?
For the time peried included in our dataset, socks has the most profit margins (172.5%). Also, it is worthy to note that helmets,
tires and tubes and bottles and cages (among the top five best sellers) have good profit margins.

Sub Category =
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Figure 3: The bar figure showing the profit margins by subcategories
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The third step, checking which products have higher profit margins would be useful to integrate
with order quantities. The figure results are shown in figure 3, and the year range is all the timeline
in dataset. The top five best sellers that were generalized in figure 1 are highlighted here in this figure.
It can be concluded that helmets, tires and tubes, bottles and cages feature with both high popularity
and profit margins. As high profit margins with high demands can make the most profits, the final
products that are most worthy to work on have been recognized.

Which gender prefers to pay more on bikes, clothes or accessories?

Customer Gender

Product Category B Female
Male
Accessories Bikes Clothing

0,
46.912% 49 799% 46.147%

50.201%

53.088% 53.853%

Figure 4: The pie chart showing the percentage of customer gender in buying bike relating
commodities.

Finally, the distribution of customers involved in buying bike relating commaodities are shown in
figure 4. The results are found similar to the phenomenon that was mentioned in the introduction.
Male customers were more likely to pay more on accessories and clothing than female customers,
while their costs in bikes were almost the same. These data support what Heesch et al. [7] found. It
can be argued that designing products that men would like can be more profitable.

3. Conclusion

From the whole four figures, among the top five best sellers, helmets, tires and tubes, bottles and
cages have relatively high profit margins. Combining the information generalized from figure 2,
among the whole age groups, young adults tend to spend most on bike relating products. Adults,
feature in large number of customers, and resulting in the most costs in bike relating products. Also,
male customers have more purchasing power than female customers. The conclusion would be
making helmets, tires and tubes, bottles and cages that attract young adults and adults can be a feasible
way to make more profits. In addition, combining more elements that men would like in accessories
and clothing can be a sensible choice.

There leave some problems to think about. One is that the dataset only has bike sale information
(without accessory ones) in 2011 and 2012. This means that it can affect the total calculation of figure
display. Also, in 2014 and 2016, only 7 months’ data were collected, this makes it impossible to check
data across years by month. Another one is the definition of age groups. Over time, those who were
in the prior age groups, can get older to a superior age group. This can be misleading when showing
them in a multi-year figure. For the gender difference in consuming, it is also worth noting that
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women may not spend as much as men do, doing some design and products especially for female
customers also has potential.

References

[1] SADIQ, S. (2020). Bike Sales in Europe. Url: https://www.kaggle.com/datasets/sadigshah/bike-sales-in-
europe/data

[2] Nicole, M. (2022). Health Benefits of Cycling: 6 Reasons Cycling Is Good For You. Url:
https://iwww.verywellfit.com/health-benefits-of-cycling-6386302

[31 [3]Pucher,J., & Buehler, R. (2017). Cycling towards a more sustainable transport future. Transport reviews, 37(6),
689-694.

[4] Goodman, A., Sahlgvist, S., Ogilvie, D., & iConnect Consortium. (2014). New walking and cycling routes and
increased physical activity: one-and 2-year findings from the UK iConnect study. American journal of public health,
104(9), e38-e46.

[5] Lé&ine, J., Champoux, Y., & Drouet, J. M. (2015). The relative contribution of road bicycle components on vibration
induced to the cyclist. Sports Engineering, 18, 79-91.

[6] Sealensminde, K. (2004). Cost—benefit analyses of walking and cycling track networks taking into account insecurity,
health effects and external costs of motorized traffic. Transportation Research Part A: Policy and Practice, 38(8),
593-606.

[7] Heesch, K. C., Sahlgvist, S., & Garrard, J. (2012). Gender differences in recreational and transport cycling: a

cross-sectional mixed-methods comparison of cycling patterns, motivators, and constraints. International Journal
of Behavioral Nutrition and Physical Activity, 9(1), 1-12.

61



