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Introduction
Background and Motivation
With the exponential growth of customer touchpoints across 
digital (web, social media, email) and non-digital channels (in-
store, call center), organizations struggle to gain a single, unified 
view of their customers. Businesses now require omnichannel 
capabilities to track customer interactions and tailor experiences 
that align with individual preferences. A Customer 360 View 
enables organizations to build a cohesive picture, which is critical 
for improving engagement and brand loyalty [1,2].

Problem Statement
While digital touchpoints are readily captured, aggregating 
non-digital interactions poses significant data management and 
integration challenges. Additionally, there is a lack of consistent 
identifiers across channels, complicating efforts to match 
interactions to a single customer entity. This typically hinders 
organization’s ability to track customer journey over time. 

Objectives
The primary objective of this research is to establish a framework 
for combining digital and non-digital touchpoints into a Customer 
360 View, with an emphasis on addressing data silos, holistic 
customer journey tracking, and privacy management.

Current State Review
Customer 360 and Omnichannel Strategy
Previous studies emphasize the importance of Customer 360 as a 
tool for driving omnichannel customer engagement [3]. The core 
concept involves consolidating data across different interaction 
points to gain actionable insights, which is essential in crafting a 
seamless customer experience [4].

Digital and Non-Digital Touchpoints
Digital channels provide structured, high-frequency data, which is 
easily integrated into a centralized system. However, non-digital 
channels lack the automated tracking of digital channels. Challenges 
include variability in data formats, inconsistencies, and difficulty 
linking to customer profiles [5].

Data Integration and Analytics
Data integration for a Customer 360 View typically involves ETL 
processes, data lakes, and Master Data Management (MDM) systems. 
Studies indicate that analytics and data management tools such 
as Apache Kafka, Boomi, and MDM systems can facilitate this 
integration, helping to create a real-time data stream for analysis [6,7].

Methodology
Data Collection
Data is collected from a range of digital and non-digital sources. 
Digital sources include websites, social media, and mobile apps, 
while non-digital sources include call centers, in-store interactions, 
and direct mail responses. Batch extraction, streaming, APIs and IoT 
devices are employed to capture real-time data from these touchpoints.

Data Integration
An MDM platform like Boomi, Informatica is used to link customer 
data across channels by employing entity resolution techniques, such 
as probabilistic matching, to deduplicate and standardize records. 
ETL processes cleanse and normalize data before it is stored in a 
data lake, ready for analytics processing [8].

Customer Identification and Linking
Customer data integration requires sophisticated entity resolution 
methods. Deterministic methods rely on exact matches, while 
probabilistic methods use fuzzy matching algorithms to infer matches 
between disparate data points, enhancing the accuracy of customer 
identification across sources.
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Analytics and Visualization
Using predictive analytics, we can segment customers and map 
their journey through machine learning models. These models, 
combined with data visualization tools, enable organizations to 
derive insights from the Customer 360 View and apply them for 
targeted marketing, personalized offers, and proactive customer 
service.

Proposed Framework
Architecture Overview
The proposed architecture comprises four layers: data ingestion, 
data processing, storage, and analytics. The ingestion layer collects 
data from various channels via APIs, while the data processing 
layer uses ETL to transform and load data into a centralized data 
lake.

Data Processing and Transformation
Data transformation includes cleansing, standardizing, and 
enhancing data attributes. This step is essential to ensure 
compatibility across different data sources and to improve the 
quality of insights derived.

Analytical Models
Machine learning models are applied to predict customer behavior 
and preferences. Clustering techniques segment customers based 
on interaction history, while classification models predict customer 
responses, enabling targeted communication.

Real-time Tracking and Personalization
Real-time analytics allows businesses to respond to customer 
actions instantly. Event-driven architectures enable the system to 
send personalized offers or notifications based on recent customer 
interactions.

Case Study
Background: A mid tier asset management firm had retail customer 
interactions through multiple digital channels such as Salesforce 
CRM, company web site, Khoros, Dynamic signal, Seismic as well 
non digital channels such as in person visit to financial advisors, 
company sponsored events. As the customer data collected through 
these various channels, firm lacked the ability to understand 
customer holistic journey in chronological order to identify next 
best action. Marketing team of asset management firm decided 
to build customer 360 view combining all digital and non-digital 
channels and use it as source for personalization.

Figure 1: Data Sources and Framework to Implement Customer 360

Implementation
Following key steps are followed during implementation:
•	 All the data sources contributing customer related data are identified, schema of each data source was analyzed to identify 

specific customer attributes.
•	 A logical data model was built for customer 360 view with attributes to link customer elements from multiple data sources 

including match and merge rules. 
•	 Target state architecture for customer 360, reporting and personalization was built on AWS using services such as S3, Athena, 

Redshift, Tableau, Sagemaker,
•	 Star schema based customer 360 physical data model was deployed in Athena, data pipelines were built based on defined 

transformation rules to populate the data.
•	 Customer 360 view in Athena is used for both reporting and machine learning driven personalization.
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Results and Benefits
•	 Marketing team was able to increase response to campaigns 

by 50% using customer 360 view data.
•	 20% increase in new customer acquisition and 30% increase 

in upsell/cross-sell with existing customers by sending right 
message at the right time (personalization).

•	 25% decrease in infra and resource cost through modernization 
and consolidation.

Conclusion
A 360-degree view of the customer, which integrates touchpoint 
data across both digital and non-digital channels, provides a 
strategic advantage in today’s data-rich business landscape. By 
combining digital data from websites, mobile apps, and social 
media with non-digital data from in-store interactions and call 
centers, organizations can gain a unified perspective of customer 
journeys and preferences. This comprehensive approach enables 
a deeper understanding of customer behaviors, allowing for more 
precise personalization and higher-quality customer engagement.

The proposed framework in this paper underscores the importance 
of sophisticated data integration, cleansing, and transformation 
processes, often facilitated by technologies like Master Data 
Management (MDM) and real-time analytics platforms. 
Leveraging machine learning models for customer segmentation, 
behavior prediction, and journey mapping enhances the ability to 
deliver timely, relevant interactions. Moreover, the implementation 
of real-time tracking allows for immediate responses to customer 
actions, fostering a more responsive and personalized customer 
experience.

Despite the significant advantages, there are notable challenges 
to implementing a robust Customer 360 View. The complexity of 
linking data across different channels, maintaining data quality, 
ensuring data privacy, and managing the costs of integration remain 
considerable obstacles. Effective data governance frameworks 
are essential to address these issues, particularly with respect to 
regulatory compliance and data security.

Looking to the future, advancements in artificial intelligence, 
real-time processing capabilities, and natural language processing 
could further expand the possibilities of customer analytics. These 
technologies promise to enhance predictive accuracy, automate 
touchpoint integration, and improve the quality of personalization, 
potentially transforming the Customer 360 approach from a 
strategic advantage to an industry standard.

In conclusion, as customer expectations continue to evolve and 
competition intensifies, a Customer 360 View will be indispensable 
for organizations aiming to improve customer loyalty, optimize 
engagement, and drive growth. By implementing this framework, 
companies can not only meet the demands of today’s customers 
but also proactively adapt to their future needs, establishing a 
resilient foundation for sustainable success in the digital age.
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