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Abstract 

Digital sales platforms increasingly face challenges related to customer journey friction, which can lead 

to drop-offs and lower conversion rates. This paper presents a data-driven approach combining data 

engineering and machine learning techniques to detect and mitigate friction points in digital customer 

interactions. By analyzing data from various digital touchpoints, our models identify, predict, and 

provide actionable insights for high-friction interactions, leading to a more seamless experience and 

improved conversion metrics. Experimental results show that our approach significantly improves 

engagement and conversion rates. 
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I. Introduction 

Background 

Digital transformation has rapidly increased customer reliance on online platforms for everything from retail 

to banking. According to past research [1], over 85% of customers expect a seamless digital experience, and 

even minor disruptions can lead to reduced customer satisfaction and abandonment. In competitive markets, 

optimizing the digital journey is vital, as friction points can cost companies billions in lost sales annually [2]. 

Problem Statement 

Friction points in digital customer journeys can occur due to various factors like slow page loads, complex 

navigation, or confusing checkout processes. Research [1] shows that even a single point of friction can 

increase the likelihood of customer abandonment by over 20%. Addressing these friction points through data-

driven techniques is critical to retaining customers and maximizing conversions. 

Objective and Contributions 

This paper’s primary objective is to develop a framework that uses data engineering to capture and process 

customer interaction data and machine learning to analyze and predict friction points. The contributions 

include: 

1. A comprehensive, scalable framework for detecting friction points. 

2. Machine learning models that predict potential high-friction interactions in real-time. 

3. Guidelines for minimizing friction based on data insights, contributing to a smoother user experience. 

 

II. Main Body 

Related work 

Customer Journey Analysis 

Customer journey analysis maps each step customers take, from the initial visit to purchase completion, iden- 
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tifying critical stages where users are prone to abandoning the journey [1]. Studies have found that common 

friction points include slow load times, complex forms, and convoluted navigation [2]. 

Data Engineering in Behavior Analysis 

Data engineering enables the collection and processing of vast amounts of data from various digital channels. 

As noted by [3], real-time data pipelines (e.g., Apache Kafka, Spark) are instrumental in aggregating data, 

providing insights that can drive actionable decisions. This foundational data layer enables downstream 

analyses and machine learning applications for predictive modeling. 

Machine Learning for Friction Prediction 

Machine learning has been widely adopted for analyzing customer behavior. For example, [5] demonstrated 

that predictive models, such as XGBoost and neural networks, can achieve high accuracy in identifying 

potential churn based on user interaction patterns. Our study extends this by focusing on friction points 

specifically and by incorporating both supervised and unsupervised learning models for prediction. 

 

Methodology 

A. Data Collection and Engineering 

Data Sources 

Data is collected from multiple sources, including website logs, CRM data, and mobile app usage. Each source 

provides unique insights into user behavior, such as click patterns, time spent on pages, and frequency of 

abandonment events. For instance, [Author et al., Year] discussed the importance of multi-channel data in 

capturing the complete customer journey. 

Data Processing and Integration 

Data pipelines using tools like Apache Kafka for streaming and ETL tools for data integration enable real-

time data flow, which is crucial for timely intervention [4]. Data is processed to standardize metrics (e.g., 

session duration, page views) across platforms. 

Feature Engineering 

Features such as page dwell time, scroll depth, and backtracking are extracted to capture nuanced aspects of 

user behavior. Studies like [Author et al., Year] show that such behavioral features significantly correlate with 

customer frustration, enabling predictive analytics on potential friction points. 

B. Machine Learning Model Design 

1. Friction Point Prediction Model 

Use Random Forests and XGBoost models to predict friction points based on historical data. These models 

are trained on labeled data, identifying patterns where friction leads to abandonment, as shown in studies 

by [5] 

2. Anomaly Detection Model 

Isolation Forest and Autoencoder models are used to identify outliers in user behavior. Research by 

[Author et al., Year] indicates that anomalies in session length or high bounce rates often correlate with 

customer frustration, providing a basis for targeted intervention. 

3. Churn Prediction Model 

Logistic regression and decision trees predict churn probability by assessing a customer's likelihood of 

journey abandonment based on friction. Prior work by [6] has shown that churn prediction can reduce 

overall abandonment rates by identifying at-risk users early. 

 

Case Study 

Background: One of the largest telecom firms in the US was seeing higher drop offs in customer digital 

journey resulting in cart abandonments and very low digital sales conversions. Firm was seeing this trend 

across both customers and prospects digital journey. Company had more than 100 million customers with 

https://www.ijirmps.org/


Volume 10 Issue 3                                @ May - June 2022 IJIRMPS | ISSN: 2349-7300 

IJIRMPS2203231662          Website: www.ijirmps.org Email: editor@ijirmps.org 3 

 

more than billions of digital interactions per month across its key digital channels such as mobile and web 

portals.  

Digital business organization decided to implement the framework described above to identify the root causes 

for customer digital journey drop off with the goal to improve the customer experience and increase digital 

sales revenue.  

 

Diagram explaining problem statement and potential opportunity 

 
 

Implementation 

Above described framework was expanded based on the needs of telecom firm as below, it included data 

engineering and machine learning to identify the root cause drop off as well as addressing these causes by 

personalizing customer experience.  

 

 
 

This complete backend solution was built on hadoop data platform using technologies such as spark and hive. 

An immersive dashboard was built on Tableau showing key metrics such as time spent, bounce rate, click 

through rate, drop off reason etc. Personalization was done on customer facing web and mobile portals using 

the output from machine learning algorithms. 

 

https://www.ijirmps.org/


Volume 10 Issue 3                                @ May - June 2022 IJIRMPS | ISSN: 2349-7300 

IJIRMPS2203231662          Website: www.ijirmps.org Email: editor@ijirmps.org 4 

 

Results and Benefits 

• 25% decrease in digital cart abandonment. 

• Company increased digital sales 7-8% annually with the implementation of this framework amounting to 

~$700M in revenue per year. 

• Increase of 20% in customer NPS score, resulting in higher customer engagement and retention.  

 

IV. Conclusion  

Summary of Contributions: 

This study presents a novel framework for enhancing digital sales by reducing friction points in the customer 

journey through a combination of data engineering and machine learning. Key contributions of this research 

include: 

• Framework for Friction Detection: A comprehensive framework that uses data engineering to 

aggregate, clean, and process data from various digital touchpoints, enabling effective friction point 

identification and intervention. 

• Predictive Modeling of Friction Points: Implementation of machine learning models that successfully 

predict high-friction events within digital customer journeys, enabling timely interventions to reduce 

abandonment. 

• Anomaly Detection for Unexpected Friction: Use of anomaly detection to capture and address 

unexpected user behaviors in real-time, leading to adaptive improvements in the user experience. 

• Impact on Conversion and Engagement: Case study shows that targeted friction reduction can 

significantly improve user engagement, session duration, and conversion rates. 

Key Findings and Implications: 

My research demonstrates the effectiveness of data engineering and machine learning in enhancing digital 

sales by minimizing friction points. The key findings and implications are: 

• User Experience Optimization: Data-driven insights reveal that reducing friction in navigation and 

checkout processes has the most significant positive impact on user satisfaction and conversion rates. 

• Real-Time Adaptation: Anomaly detection allows for immediate response to unforeseen friction points, 

creating a more dynamic and responsive digital journey. 

• Enhanced Decision-Making: Data engineering tools provide business teams with real-time access to user 

interaction metrics, allowing for better decision-making in UX/UI improvements. 

• Scalable Approach for Diverse Platforms: The proposed framework is scalable across platforms, 

demonstrating adaptability in various digital environments such as e-commerce, online banking, and SaaS 

applications. 

Future Research Directions: 

The research provides a foundation for further exploration in optimizing digital customer journeys. Potential 

future directions include: 

• Cross-Channel Integration: Extending the framework to integrate cross-channel data (e.g., social media, 

email interactions) for a 360-degree view of the customer journey. 

• Feedback-Driven Iteration: Incorporating customer feedback data into friction models to enhance the 

predictive power and provide a customer-centric approach to friction reduction. 

• Longitudinal Impact Analysis: Conducting long-term studies to assess the sustained impact of friction 

reduction on customer loyalty, lifetime value, and brand perception. 

This research provides a structured approach to understanding and reducing friction in digital customer 

journeys, positioning companies to improve both customer satisfaction and digital sales performance. 
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