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Abstract: 

 

Purpose: This study introduces an analytical application designed to deeply analyze the 

product life cycle and optimize a business's marketing and operational strategies. The 

primary objective of this application is to help companies effectively identify and navigate 

the various phases of a product's life, from launch to growth, maturity, and decline. 

Design/Methodology/Approach: The application features interactive tools, such as sales 

value maps and animations illustrating changes in selected indicators, to enable real-time 

sales data analysis and forecast future trends using the Prophet model. The article 

elaborates on the application's capabilities, including statistical analysis of selected 

collections like average sales value, number of orders, storage costs, and the effects of 

seasonality and special promotional periods on sales outcomes. 

Findings: The study highlights how this application aids businesses in adapting their 

strategies to dynamically changing market conditions, enabling efficient resource 

management and maximizing profitability. 

Practical Implications: The article presents the application's functionalities and emphasizes 

its value in adjusting business strategies to rapidly changing market conditions. It underlines 

the significance of using advanced analytical tools for informed decision-making, which can 

contribute to the company's enduring success. 

Originality/Value: This work presents an innovative analytical tool that provides businesses 

with crucial insights for adapting their marketing and operational strategies. It adds value 

by demonstrating the importance of leveraging advanced analytics in decision-making to 

ensure long-term business success in fluctuating market environments. 
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1. Introduction 

 

Product life cycle is a critical concept in marketing management, referring to the 

entire period a product is present on the market. As in the case of living organisms, a 

product goes through several stages, birth, growth, maturity, and end of life. This 

analogy to the human life cycle allows us to better understand the dynamics of 

changes in demand and adjustments to marketing strategies (Kotler and Keller, 

2016; Armstrong and Cunningham, 2019; Baker, 2016; Urban and Hauser, 1993). 

 

The length of a product's life cycle can vary significantly - some products remain on 

the market for many years, while others, responding to short-term trends, disappear 

after a few weeks. Products with a short life cycle are often characterized by rapid 

growth and rapid decline in interest (Meade and Islam, 2018; Król, Rymarczyk, 

Niderla, and Kozłowski, 2023; Norena-Chavez and Thalassinos, 2023).  

 

Understanding the product life cycle is the foundation for a company's development 

strategy. These strategies can be effectively developed using the product life cycle 

model, which distinguishes four main phases: introduction, growth, maturity, and 

decline. Each of these phases involves different levels of revenue and profit. For 

example, the introduction phase often has lower revenues due to promotion and 

distribution costs, while the maturity phase typically brings the highest returns.  

 

Knowing the stage at which a product is located allows enterprises to plan 

appropriate activities, such as investments in product development, modification of 

marketing strategies, or inventory management. Therefore, the product life cycle 

model is a key tool for optimizing operational and strategic decisions in the 

company (Król, Rymarczyk, and Wyrwisz, 2023; Tyagi et al., 2023). 

 

2. Product Life Cycle Phases 

 

The product life cycle is an integral element of strategic analysis in product 

management and marketing. Understanding and identifying individual product life 

cycle phases allows companies to plan market activities more effectively. 

 

The go-to-market phase is highly critical and challenging for any company. It is 

characterized by low sales, which grow very slowly, and marginal profits at the 

beginning. The product, which is new on the market, is not yet widely recognized, 

and its distribution encounters numerous obstacles. Significant investments in 

promotion and logistics are necessary to achieve success in this phase, and these are 

expected to bring returns in the long run. 

 

The product then enters a sales growth phase, during which sales and profits increase 

rapidly. This is the result of the product's growing acceptance on the market and the 

increasing number of consumers. In response to growing competition and demand, 

companies are forced to increase production and expand the distribution network. 
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During this period, continuous product improvement is also needed to maintain 

consumer interest. The market maturity phase is the stage in which product sales 

reach their peak and then begin to decline gradually. This state of affairs is market 

saturation or the emergence of new, more attractive alternatives. Customers familiar 

with the product and have tried it before become less sensitive to marketing 

activities.  

 

Therefore, to maintain interest, companies emphasize promotions, such as price 

reductions, intended to encourage subsequent purchases. The final phase, decline, is 

characterized by a marked decrease in sales and profits. The main reasons include 

the emergence of substitutes, increased competition, technological progress, and 

changes in consumer trends. In this phase, mainly new-averse consumers, known as 

"laggards", buy.  

 

Advertisements and existing promotions lose their effectiveness. In response, 

companies limit production, distribution, and other sales activities, which often leads 

to the gradual withdrawal of the product from the market. Understanding and 

properly managing each phase of the product life cycle allows companies to 

maximize profits and maintain a competitive position in the market. 

 

3. Description of the Application Providing Analysis and the Possibility of 

Integration with the User 

 

Product life cycle analysis is a key tool for companies that strive to effectively 

manage their resources and maintain and develop their market position. A 

specialized application was developed to facilitate the understanding and 

interpretation of sales data, which are the foundation for identifying individual 

product life cycle phases. This application allows deep data analysis while offering 

interactive tools like charts and tables.  

 

The tools presented in the application enable users to observe data passively and 

actively manage the way they are given by using various filters and criteria. Thanks 

to this, users can better adapt the analysis to specific needs and market variables, 

allowing for more precise forecasting of future trends and more effective marketing 

and product activities planning. 

 

Each chart or table in the application has been designed to ensure maximum 

usability and intuitive operation. The user can select data from different periods, 

track changes in the product life cycle, and identify patterns and anomalies that may 

influence the company's strategic decisions. 

 

The application's interactivity also facilitates a better understanding of the 

relationships between different market segments and the impact of external factors 

on sales results. Consequently, this tool supports the decision-making process at the 
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operational and strategic levels, providing valuable information that can contribute 

to the company's long-term success. 

 

Figure 1. Data from the database regarding sales of collections over time 

 
Source: Own creation. 

 

The developed application supports enterprises that want to maintain their market 

position, dynamically respond to changing conditions, and use sales data to optimize 

their product offer and market strategy.  

 

The first element of the application is a Table of data available for analysis. The data 

is loaded from the SQL Server database, so we have access to current values if the 

database is updated. The Figure above shows the input table (Figure 1). We can also 

filter the columns of the presented data to obtain the information we are interested in 

- in the figure below, the PORTO collection and the lines where the number of 

customer orders exceeds 5,000 pieces have been selected (Figure 2). 

 

Figure 2. Example data filtering 

 
Source: Own creation. 



         Collection Life Cycle Analysis: Enhancing Market Strategies through  

Advanced Data Analytics  

18  

 

 

Users can interactively analyze data using application tools to discover essential 

patterns and relationships for effective product management and strategic planning. 

By using the ability to filter data, for example, in the PORTO collection analysis, we 

can obtain valuable information regarding the seasonality of demand.  

 

Based on the filters used in the application illustration, it can be observed that orders 

for the PORTO collection reach their peak in the summer and autumn months, where 

the number of pieces sold exceeds 5,000. This is an essential tip for the marketing 

and logistics departments, suggesting that during these periods, they should focus on 

increased production, inventories, and intensification of promotional activities to 

exploit the product's market potential fully.  

 

Such analyses allow the ongoing optimization of activities and long-term planning. 

Understanding seasonal sales trends enables a company to prepare in advance for 

increased demand, minimizing the risk of insufficient inventory or overloaded 

distribution channels. Moreover, viewing historical data allows you to forecast 

trends and adjust your product strategy appropriately.  

 

The interactivity of the application significantly facilitates the analysis process, 

enabling users to quickly and effectively adjust analysis parameters to their 

individual research needs. This, in turn, translates into a better understanding of the 

market and more informed decision-making, which are crucial for the success of 

products in a competitive market. 

 

3.1 Sales Value Map 

 

The sales value map is an essential analytical tool in the application. It provides a 

detailed picture of sales dynamics for individual product collections over time. Such 

visualization enables intuitive and quick identification of sales trends, which is 

crucial for effective product portfolio management. 

 

Using the sales value map, application users can quickly identify which collections 

maintain a stable, good sales level and observe the periods in which individual 

collections reached their sales peaks. This makes it possible to determine when the 

products were introduced to the market and when they were withdrawn from the 

market. 

 

This type of information is invaluable for strategic planning and marketing 

departments because it allows them to optimize strategies related to introducing new 

products, life cycle management of existing collections, and effective management 

of resources and capital.  

 

Analyzing sales patterns also helps identify potential causes of sales declines, such 

as increased competition, changes in consumer preferences, or other external factors. 
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A sales value map generated based on available data is, therefore, a valuable visual 

tool that significantly facilitates making solid business decisions. This tool enables 

current market analysis and allows forecasting and planning of future activities, 

which is necessary in a dynamically changing business environment. 

 

Figure 3. Sales value heat map 

 
Source: Own creation. 

 

The Figure above shows that the PORTO collection dominates in terms of sales 

value in individual months of the life cycle, and its highest sales were achieved in 

September 2020. We can also notice that, for example, the PRASS collection, which 

is the first collection introduced, maintains an equal level despite the decline in sales 

value, while collections such as SOFT or EDEN, despite their relatively short history 

of existence, stand out from others with a similar or even longer lifespan. 

 

3.2 Distribution of Statistics Over Time 

 

Another advanced visualization tool available in the application is an animation of 

changes in selected features of individual collections over time. This allows for a 

deep analysis of market changes and consumer behavior. By selecting different 

variables from the database, users can tailor the analysis to their specific research 

needs and business interests. 

 

Using animation to observe changes over time offers a unique perspective on market 

dynamics. Users can track changes in sales values and analyze other critical 

operational aspects, such as order volume, discount values, storage costs, and even 

the effectiveness of promotional campaigns. This allows for a more complex 

interpretation of the data, revealing apparent patterns and less visible relationships 

that can impact sales results. 

 

A fascinating insight that can be gained from such an analysis is the correlation 

between sales results and applied discounts. Many companies may find that their 



         Collection Life Cycle Analysis: Enhancing Market Strategies through  

Advanced Data Analytics  

20  

 

 

best-selling products are rarely subject to price promotions. This suggests that there 

may be value in maintaining a higher price for high-demand products, which in turn 

may increase margin and profitability. Using charts presenting sales data at selected 

moments in time, you can observe how the market situation has changed for 

individual collections. Such visualizations help assess the market condition and plan 

future marketing activities and pricing strategies adapted to current conditions and 

trends (Figures 4-6). 

 

Figure 4. Sales values of individual collections - January 2015 

 
Source: Own creation. 

 

Figure 5. Sales values of individual collections - November 2017 

 
Source: Own creation. 

 

Figure 6. Sales values of individual collections - February 2021 

 
Source: Own creation. 
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We can, therefore, observe the change of individual values over time and the 

appearance of new collections that begin to lead in sales. 

 

3.3 Sales Leader and Basic Collection Statistics 

 

One function in the analytical application allows you to isolate collections that 

generate the highest total revenues. This functionality is crucial because it allows the 

company to focus resources and marketing activities on the products that generate 

the most revenue. The definition of "sales leader" depends on the adopted criteria, 

and in this application, leadership is measured based on sales value, which is an 

objective indicator of market success. 

 

Additionally, the application provides users with comprehensive statistics for the 

selected collection. This allows you to understand how long products stay on the 

market, observe sales fluctuations, and assess the effectiveness of promotions and 

storage costs. These statistics include average monthly sales values and data on the 

most significant orders. Information on average storage costs and promotion 

percentages gives insight into the relationship between costs and prices, and the 

efficiency per square meter allows you to assess the efficiency of space use. 

 

This segment of the application, illustrated in sample drawings, allows users to 

compare this data visually, which is especially useful in a dynamic business 

environment. Thanks to this, companies can not only monitor the current 

performance of their collections but also effectively plan future activities, taking into 

account the sales and operational achievements of individual products.  

 

This application functionality promotes a better market understanding and supports 

strategic business decisions. An example view of this part of the application is 

presented in Figure 7 below. 

 

Figure 7. View statistics of the selected collection and sales leader 

 
Source: Own creation. 
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3.4 Sales Value and Quantity Charts and Forecasting 

 

The last functionality lets the user view sales data from a line chart. Here, you can 

choose from a chart of the sales value or the number of individual collections. The 

sales value chart is presented below in Figure 8. 

 

Figure 8. Line chart of the sales value of individual collections 

 
Source: Own creation. 

 

The analytical application also includes a function allowing you to forecast a 

selected collection's sales value or volume. This process uses the advanced Prophet 

forecasting model developed by the Facebook team. The Prophet model is based on 

an additive regression method that is excellent at predicting time series data with 

vital seasonal components and trends.  

 

A key element of the Prophet model is its ability to model growth trends that can be 

linear or logistic flexibly. The model automatically detects changes in trends, 

which allows for effective adjustment of forecasts to dynamically changing market 

conditions. This functionality is precious in environments where sales data shows 

irregularities due to external or internal factors.  

 

The Prophet model integrates annual and weekly seasonal components that are 

extremely important in retail. Annual seasonality is modeled using a Fourier series, 

allowing the model to adapt to different yearly patterns flexibly. Dummy variables 

represent weekly changes to reflect typical weekly shopping patterns. 

 

The last but equally important element of the model is the ability for the user to 

include a list of essential holidays that may significantly impact sales results. This 

allows for more precise sales forecasts during periods when shopping is intensified, 

for example, before Christmas.  

 

Using the Prophet model in the application enables an accurate forecast of sales for 

the coming periods and a better understanding of the factors influencing sales 
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dynamics. This, in turn, will allow companies to manage inventories, plan 

promotions, and optimize pricing strategies more consciously. This tool will enable 

companies to respond more effectively to changing market conditions and 

maximize revenues. In general, the model is described by equation: 

 

,                                                       (1) 

 

where is a trend function modeling non-periodic changes in the value of the 

time series, represents changes occurring periodically (e.g. weekly and annual 

seasonality) and  is responsible for the so-called holiday effects. For obvious 

reasons, a random component  has been added here, representing the error that 

we usually assume is typically distributed.  

 

This procedure (as mentioned earlier) works best in analyzing series with strong 

seasonal effects and several seasons of data to train the model. It is robust in 

handling missing data and deals well with outliers. The model used here is 

described in more detail elsewhere in the documentation. Below is an example 

chart that considers historical data for the PRASS collection and prediction using 

the Prophet model every month. 

 

Figure 10. Chart including historical data for the PRASS collection and monthly 

predictions using the Prophet model. 

 
Source: Own creation. 

 

4. Conclusions 

 

Product life cycle analysis is indispensable for every company that strives to manage 

its resources and marketing strategies effectively. Advanced analytical tools, such as 

the application described, allow for deep understanding and interpretation of sales 

data, which is crucial for optimizing business decisions and adapting to dynamically 

changing market conditions. 
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The app allows users to analyze different phases of a product's lifecycle, from launch 

through growth and maturity to sales decline. Features such as interactive sales value 

maps and animations of critical indicators changing over time provide insight into 

seasonal changes in demand and the effectiveness of pricing and promotional 

strategies.  

 

Additionally, the ability to conduct detailed statistical analyses for selected 

collections allows you to identify sales leaders and understand the factors 

influencing individual product sales results. 

 

A vital function of the application is also the ability to forecast future sales trends 

using the Prophet model. Thanks to its advanced methodology, this model allows for 

precise forecasts, considering both regular seasonal cycles and irregular events, such 

as holidays. This tool will enable companies to better prepare for future changes, 

manage inventories, and optimize their marketing activities. 

 

Therefore, this application provides valuable support for enterprises that want to 

respond to current market changes and anticipate future events that may significantly 

affect their competitiveness and profitability. Introducing such a tool into everyday 

business practice may be a vital element of the strategy, leading to sustainable 

growth and maintaining a leading position in the market. 

 

References: 

 
Armstrong, G., Cunningham, M.H. 2019. Principles of Marketing (8th ed.). Pearson. 

Baker, M.J. 2016. The Marketing Book (7th ed.). Routledge. 

Kotler, P., Keller, K.L. 2016. Marketing Management (15th ed.). Pearson. 

Król, K., Rymarczyk, T., Niderla, K., Kozłowski, E. 2023a. Sensor platform of industrial 

tomography for diagnostics and control of technological processes. Pełne teksty: 

Król Sensor_1_23.pdf. DOI: 10.35784/iapgos.3371. 

Król, K., Rymarczyk, T., Wyrwisz, J. 2023b. Cyber-physical platforms for monitoring and 

controlling industrial processes. In: Innovation in the Digital Economy. Routledge, 

1st Edition. eBook ISBN: 9781003384311. 

Meade, L.M., Islam, T. 2018. Forecasting for Marketing. Routledge. 

Norena-Chavez, D., Thalassinos, E.I. 2023. Impact of big data analytics in project success: 

Mediating role of intellectual capital and knowledge sharing. Journal of 

Infrastructure, Policy and Development, 7(3). 

Rymarczyk, T., Kłosowski, G., Kozłowski, E. 2018. Technologies, Opportunities and 

Challenges of the Industrial Revolution 4.0: Theoretical Considerations. Sensors 

18(7), 2285. https://doi.org/10.3390/s18072285. 

Tyagi, P., Grima, S., Sood, K., Balamurugan, B., Özen, E., Thalassinos, E.I.. (Eds.). 2023. 

Smart analytics, artificial intelligence and sustainable performance management in a 

global digitalised economy. Emerald Publishing Limited. 

Urban, G.L., Hauser, J.R. 1993. Design and Marketing of New Products (2nd ed.). Prentice 

Hall. 

https://doi.org/10.3390/s18072285

