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In the digital age, the explosion of customer data (demographics, online behavior, and purchase history) and advanced analytics enable more accurate calculation of customer lifetime value (CLV), a key metric for long-term business success. This conceptual paper aims to explore the concept of CLV, its evolution, importance, models, applications (especially in digital marketing), challenges, and strategic implications in the contemporary digital environment. This paper explores the concept of CLV and its significance in the digital age. CLV is a metric that assists businesses in determining the value of their customers during their entire engagement with the organization. It represents the total expected revenue generated from a customer throughout their lifetime. In the digital age, with large amounts of customer data available to the firm, data analytics plays a crucial role in calculating and utilizing CLV. The paper emphasizes the significance of customers as the lifeblood of any business. A business cannot exist without customers. Building a loyal customer base and maintaining them is crucial for long-term success. The paper reviews relevant literature and case examples (e.g., Amazon, Netflix) to demonstrate CLV’s role in personalization, segmentation, and retention. It concludes that CLV remains essential for data-driven, customer-centric strategies, though challenges like data quality and dynamic behavior persist. By leveraging data analytics and technology, companies can accurately calculate CLV and utilize it to drive personalized marketing campaigns, customer segmentation, and retention strategies. As the digital age continues to evolve, CLV will remain a critical tool for businesses to build and maintain a loyal customer base, ultimately contributing to long-term success.
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Introduction

Despite extensive literature on customer lifetime value (CLV) and its models, there remains a need to synthesize its specific relevance and evolving challenges in the digital age, where big data, artificial intelligence (AI), and omnichannel interactions transform traditional calculations and applications. This paper addresses this by providing a conceptual overview and highlighting strategic implications.

The primary objective of this study is to examine the concept, models, applications, and challenges of CLV in the digital context, emphasizing its role in modern marketing and business decision-making.

Customers define the business, as no business can survive without customers. Customers are stakeholders who matter most, as they are the prime income source, and their relationships contribute to the organization’s strategic assets. Customer relationships are built on trust and the experience that a customer has had with the organization over a period of time.

The famous quote of Henry Ford, where he states that “Customers can have any color car as long as it’s black,” emphasizes the early mindset of the manufacturers in the 20th century: focused only on mass production, giving the least preference for the individual customers (1). During this period, the choice of the customers was limited, and it was the business that dictated terms. This was because customers were not powerful enough or did not have sufficient knowledge about the different choices they could have. Their journey was very simple, which was focused just on the acquisition of the products.

Significant changes in business practices and consumer behavior have led to the evolution of customers from being passive recipients to empowered stakeholders. The transition can be visualized through frameworks like customer lifecycle management, customer relationship management (CRM), and total quality management (TQM). All these concepts also help us to understand the importance of customer retention and the way to maximize CLV.

The rise of consumerism and the increase in disposable income have shifted the power from the marketer to customers. This dynamic shift in power was witnessed especially after World War II. Organizations started realizing the need and importance of repeat business, which is directly linked with the concept of CRM (2). The initial CRM system was more profound in data collection and segmentation, which enables the organization to understand the customer’s needs and wants.

Marketing discipline has progressed now to become “customer-focused” and shifted to building long-term relationships with customers from just transactional interactions.

The marketing environment has significantly changed in the present digital era. Earlier marketing approaches, which were focused on transactional interactions, were not able to meet the needs and expectations of the current customers. Instead, businesses have shifted their focus towards building long-term relationships with customers, identifying that customers are the most important assets of any organization.

The internet revolutionized the customer landscape. Customers become empowered with the introduction of e-commerce and with the bombardment of information available through online platforms. Exposure to reviews, comparisons, and the availability of community forums has enabled customers to make more and more informed decisions. This has significantly resulted in the evolution of CRM to enhanced CRM (ECRM), which underlines the usage of digital technologies for personalized communication, targeting, and getting real-time data (3).

The widespread use of social media has further augmented the voice of the customers by enabling them to give instant feedback and participate in online surveys. This transition has led the organization to get involved in managing its online reputation and maintaining customer relationships with continuous and genuine conversations.

Today, the customer is arguably the most important stakeholder in any business. Stakeholder theory highlights the interconnectedness of different groups that impact a business (4), but the fact is that customers are an inevitable part of any business that contributes to the revenue and sustainability of the business. This statement is being supported by the rise of purpose-driven marketing, which showcases that the customers will favor only those companies that align with their values and the contribution they make to society (5).

It is necessary to understand the importance of CLV. Businesses must focus on maintaining a long-term relationship with their customers by incorporating their mission. This can be done by acquainting with loyalty programs and giving a personalized experience to keep the customers engaged.

Marketers have shifted their focus from just selling to nurturing a long-term relationship with customers, which is built on trust and shared values. Companies that fail to understand the customer-centric paradigm will be thrown out of the market, which is highly informed, empowered, and value-driven.

Jackson (6) identified customers as the most important people, and their relationships based on experiences over time with the organization are considered the strategic assets of any organization. For every business, it is vital to develop and retain loyal customers.

Thus, organizations should emphasize creating long-term customer relationships. They need to comprehend that it is not a one-time exchange but a continuous process that evolves and grows over a period of time.



Understanding customer lifetime value (CLV)

Historically, the relationship between a business and a customer was considered transactional. The advent of technology and the availability of various digital platforms have transformed customers from “merely a king” to a “dictator” by gaining unprecedented access to information. Organizations started valuing the preferences and feedback of their customers.

The marketing discipline has evolved to become more customer-centric to comprehend customers’ needs and expectations. It has shifted to building long-term relationships with customers from transactional interactions and is now a process of defining, developing, and delighting the customer.

Customers start a relationship with the company, which may develop and come to an end over time. The customer indicates their interaction and the likelihood to continue doing business at any point in this life cycle. Fader (7) has showcased this in the form of mathematical calculations by connecting the total expected revenue of the organization to the customers over a period of time. As customers move through the lifecycle of the products, engagement with the product and organization gets deeper, which helps the organization to tailor necessary strategies to meet the evolving needs.

According to Kumar and Reinartz (8), businesses can calculate the value their customers create during the entire relationship with the company using CLV, as it gives the likely future income flow generated by an individual purchaser, taking into account their past behavior and the current value of that behavior. CLV enables organizations to make informed decisions on the allocation of resources, selection and retention of customers, and designing effective marketing campaigns.


Definition of CLV

Like many management terms, CLV also has many definitions. Some of the important definitions of CLV given by various researchers over the years are as under Table 1.


TABLE 1. Important definitions by different authors.
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Since the resources are limited, it is essential to invest them with those customers who bring maximum return to the firm. CLV will make it easier to do the optimum allocation. Kumar (17) finds CLV useful for selection, targeting, and segmentation of customers and campaign management.

Reichheld and Sasser (21) discussed how tenure relates to customer profitability on the belief that long-term customer relationships relate to higher profitability. They commented that a need to retain customers is vital to increased value and hence proposed organizations pursue “zero defects.” They estimated losing 15%–20% of their customers each year for a business.



Importance of CLV in business

The concept of CLV has emerged as a useful tool in the digital age to evaluate the return on marketing investments. In the digital age, firms are able to have access to large amount of data about customers, including purchase history, online behavior, demographics, and more. Technology and data analytics utilize them to derive CLV more accurately.

Verhoef et al. (22) emphasized that companies could be able to extract valuable insights and patterns from these data to calculate CLV accurately by utilizing data analytics tools and techniques. The advent of big data, coupled with advanced analytical techniques, allows companies to extract valuable insights and patterns from customer interactions, leading to more precise CLV predictions and more effective resource allocation. This contrasts sharply with earlier, more elementary CLV estimations done that relied on simplified assumptions and limited data.




CLV in the digital age


Impact of digital technology on CLV

The digital era has witnessed a significant explosion of availability of data, access to it, and technological upgradations. Companies can now collect and analyze large amounts of customer data that include demographics, online behavior, purchase history, changes in the pattern, and more. Businesses can generate patterns using the new tools and techniques of data analytics to get valuable insights from this data to calculate CLV accurately.



Applications of CLV in digital marketing

Personalized marketing campaigns are one example of utilization of data analytics and CLV. By comprehending the CLV, companies can give individualized promotional offers and messages to optimize the potential revenue from each customer.

For example, as Bult and Wansbeek (23) pointed out, a company may identify high CLV customers and offer them exclusive discounts or rewards to encourage repeat purchases and increase their lifetime value.

Customer lifetime value can also be used for segmenting the customers based on their worth to the company. This will help the organization to prioritize the allocation of resources and formulate marketing strategies to attract the high-value segment to maximize the return on investment. Keeping track of consumer behavior and trends will help the company to track and monitor CLV over a period of time.

The classic examples of organizations that illustrate the benefits of CLV in the digital era are Amazon and Netflix. Amazon has been in headlines due to its customer-centric approach. It successfully employs CLV to personalize recommendations, offers, and promotions for individual customers. Netflix, on the other hand, withstands the heavy competition in the streaming industry by utilizing CLV to personalize content recommendations, increasing customer satisfaction and engagement intended for the long run.




Stages of customer life cycle

The customer life cycle differs for each customer and business to business. Its length varies by the nature of the company’s business, its customer’s profile, and their interaction. The five different stages of the traditional customer life cycle are:


1.Attraction or Awareness: This is the first stage where the customer journey begins. The stage is meant to attract the potential customers through advertising, marketing campaigns, and creating good awareness about the product and the brand. The intention behind taking all these efforts is to generate interest and create an awareness among the customers.

2.Acquisition: Once the organization is able to attract the potential customer, the next stage is to convert them into the actual customer. This is being done by generating the leads, using Salesforce and with the appropriate communication. The focus is solely on convincing the customers to make a purchase by making them believe that their purchase decision is right, ensuring a smooth onboarding process.

3.Retention: This stage is considered to be one of the most crucial stages for any organization. It is said that maintaining a customer is far tougher than gaining a new one. The intention of this stage is to make the customers go for repetitive purchases. This can be done by providing them with excellent service and establishing a long-term relationship with the customers. Continuous communication and offering the personalized products are the keys to retaining the customers.

4.Growth: The value provided by the organization to its customers will gradually increase in this stage. Upselling or cross-selling additional products or services, encouraging customers to upgrade or purchase higher-tier options, and providing them with augmented services can help the organization to grow the value.

5.Advocacy: This stage is where the organization tries to convert the satisfied and loyal customers into brand advocates. Being brand advocates, customers will try to engage in the activities helpful for promoting the products to the potential customers. The best way to make them brand advocates is to provide them with exceptional experiences, encourage them to share their opinion/feedback through reviews and testimonials, and offer them referral programs.



The customer life cycle is a never-ending process, and businesses should make sure to work on attracting, retaining, gaining, and advocating customers to ensure a long-term relationship and success.



Calculating CLV


Common models for estimating CLV

Some of the common models for estimating CLV are as under:


•RFM models

•Share-of-wallet model (SOW)

•Past customer value (PCV) model

•Pareto/negative binomial distribution (NBD) model

•Probability models

•Econometric models

•Diffusion/growth models

•Computer science model



RFM model: The RFM model creates “cells” or groups of customers based on three measures of recency, frequency, and monetary value to evaluate customer behavior and customer value. The element of recency allows organizations to understand a customer’s potential loyalty in relation to their expected frequency of purchases or pattern of previous purchase behavior. Interpretations made from the analysis that customers who purchase frequently are more likely to purchase again.

Bauer (24) extended it to managerial decision-making. Colombo and Jiang (25) and others combined the size of the purchase with frequency for customer segmentation and found its use in direct marketing and database marketing disciplines.

Thus, customers who spend more and make regular purchases are more likely to continue spending more and think more favorably of the brand.
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•Recency (R) is a measure of how long it has been since a customer last placed an order with the company.

•Frequency (F) is a measure of how often a customer orders from the company in a certain defined period.

•Monetary (M) value is the amount that a customer spends on an average transaction.



There are two variations of this model. In the first method, customer data based on RFM criteria sorted from the customer database are analyzed after grouping them in equal quintiles. In the second method, combined effects of RFM are calculated after computing relative weights for each R, F, and M. The relatively straightforward logic, relative ease of use, and the accessibility of the inputs from the organization’s transaction data resulted in its adoption and popularity. Stone (26) suggested giving weightings to purchases in order to rank customers using the RFM methodology as an approach to assist targeting valued customers.

The RFM model works well in a high-volume business. Organizations can significantly target valuable customers, with a very high chance of purchase. It also avoids costly communications and campaigns to customers with a lesser chance of purchasing. However, RFM is useful only with historical customer data and not on prospective customer data.

Miglautsch (27), however, found several limitations of the model that “lead to poor decision-making,” while on the profitability of long-life customers, Reinartz and Kumar (28) opined that it could result in suboptimal allocation of limited resources. Further, the RFM approach does not factor in time in relation to cash flow over the period of the customer tenure and fails to consider the opportunity to increase retention rate, thereby improving profitability. These limitations reduce the contribution of this approach.

Share-of-wallet model: Reinartz et al. (29) defined SOW as the proportion of category value accounted for by a brand or a firm within its base of buyers amongst all brands purchased by the buyer in that category. It indicates the degree to which a customer meets his needs in the category with that brand or firm and can be used both for individual and aggregate levels. SOW is measured in percentage and calculated by dividing the value of sales (S) of the firm (j) to a buyer in a category by the size of the wallet of the same customer in a time period.

In the real marketplace, the information about a customer’s spending with competitors is not always available with the firms, and even the number of competitors is not considered. Typically, firms generate this information from primary market research or surveys administered to a representative sample of the firm’s customers. The results of CLV SOM are again not applicable for projecting into the geographical area.

PCV model: The PCV model is built on the assumption that the past performance of the customer (transaction or buying) indicates their future level of profitability. It is an extrapolation of the results of past transactions as a measure of the customer’s value in the future. Total contribution by the customer towards profits provided in the past determine the value of a customer.

However, this model cannot detect the location of a single customer in the geographical location. Observed behavior is the realization of an underlying stochastic process governed by latent (unobserved) behavioral characteristics that vary across individuals in a probability model.

Pareto/NBD model: Schmittlein et al. (30) proposed the Pareto/NBD model that calculates the probability that a customer is still active. Taking input from the number and timing of customers’ previous transactions, firms can identify and count the active customers. It can be used to find the number of retail customers and the growth of this customer base over the year. It also categorizes customers into active and inactive and estimates the level of transactions, both individually and collectively, from them. Studies like (31) have used the scores gained from RFM to get a better insight while predicting the CLV using Pareto analysis.

The major drawback of this model is that it assumes the customers will not drop out before becoming inactive. The model considers that the consumer’s purchase will be consistent as long as they are alive (32).

Probability model: Schmittlein and Peterson (33), Colombo and Jiang (25), and Reinartz and Kumar (28, 34) have all proposed probability models to compute CLV. The Beta geometric negative binomial distribution (BG-NBD) model is an advanced version of the Pareto model, and its implementation is considered to be easier.

The model proposed by Fader et al. (35), called the BG-NBD model, is considered one of the best models to explain the CLV and its probabilities. The major idea behind this model is to consider two main aspects relevant to the customer, i.e., the relationship is non-contractual and the purchase is continuous. The aim of this model is to predict the number of transactions made by the customer over a period of time. Thus, as per this model, the CLV can be calculated as follows: CLV = number of purchases happened × value generated through the purchase.

The model considers probability distribution as a major aspect in understanding the activation and deactivation of consumers from the purchase. A Poisson process (using a constant rate as λ) is adopted for the active consumers to understand how frequently they make the purchases.

Whereas the gamma distribution helps the organization understand the variations in the purchase behavior of different customers. The combination of a Poisson process and gamma distribution is otherwise called a negative binomial distribution. The geometric distribution is prevalent for understanding the deactivation process of the customers (36).

Further beta distribution helps the organization to understand the variations in the deactivation. By summing up all these, an organization will figure out the facts like, who their active customers are, what the frequency of purchase is, the time period of their deactivation, and the possibility of coming back to the organization for a purchase.

Econometric model: Econometric models deal with customer acquisition, retention, and expansion (cross-selling or margin) and then combine them to estimate CLV. Customer acquisition is considered the first step towards the purchase, and hence it is relevant in case of analyzing the CLV. Customer retention is the understanding of how long the customer stays with the organization. While discussing about customer retention, it is crucial to understand that the customers are prone to switch from the existing brand to another one at any point in time. Whereas customer margin is used to understand how much margin is being generated by the customer over a period of time (37).

The persistence model also deals with the same aspect as the econometric model. But what makes the persistence model different is to consider these factors as a dynamic system when we have sufficiently long time series. This model advocates multivariate time series analysis, such as vector autoregressive models, unit roots, and cointegration, to understand the variations among the variables when one changes (38).

Research from Yoo and Hanssens (39) has found that the CLV can be indirectly calculated by understanding the effect of certain factors like the impact of advertising, discounting, and product quality on customer equity and combining all these to calculate CLV. While the study conducted by Villanueva et al. (40) explains how CLV can be used to understand the variations that can be observed through different acquisition methods. Thus, there can be different purposes for the CLV calculation based on the different methods that an organization uses, be they econometric or persistence-based.

Diffusion/growth model: Most of the organizations use this model to understand the level of acceptance of their product/service among the customers so as to calculate the customer equity. This model explains customer segmentation by understanding the two aspects, such as the time period of adoption and the reason why a customer adopts a product (41). A study conducted by Cuadros and Domínguez (42) shows that segmentation will help to calculate the CLV in a better way by focusing on the category of customers who generate more revenue and thus focusing on attracting those customers.

Computer science model: Most of the models used in marketing are theory-based. But when it comes to calculating the CLV, one of the best approaches is to adopt computer science models. This model includes a neural network model, a generalized additive model, multivariate adaptive regression splines, classification and regression trees, and much more. These models help to understand the factors that lead to the churn rate (38). A neural network model helps to predict the CLV by analyzing complex patterns and relationships from a relatively larger customer dataset. Neural networks help the organization to segregate the customers based on the future CLV that the customer could be able to generate. This in turn will help the organization to plan the marketing and promotion strategies so as to attract these customer groups. Neural models are also helpful to determine the effectiveness of marketing campaigns and thus help the organization to retain the customer thus, improving the revenue (43).




Value creation and customer relationships


The role of quality and service in customer retention

Value creation in business emerges solely from the economic exchange between the customer and the organization. All the other stages preceding will incur costs such as costs involved in production and the supply chain. Therefore, the success of the organization is highly dependent on its ability to understand and provide the goods or services that are curated based on the ever-changing needs and wants of the customers.

In order to stay connected with the customers, an organization needs to provide a platform for open communication that understands the pain points of the customer and provides solutions for the same. By maintaining an open line of communication, organizations can understand their behavioral patterns and formulate strategies to serve them better. This will help them to gain loyal and profitable customers in the long run.

CLV provides a valuable framework by adopting the various tools to evaluate the profitability that a customer can generate. This understanding will help the company to make strategic decisions and optimize their resource allocation. Being customer-centric, the company will be able to withstand the digital era by creating a long-term relationship.



Characteristics of profitable customers

Having a set of regular, long-term, loyal, and profitable customers is more profitable than having a large number of customers. Most profitable customers give the highest sales volume. A profitable customer brings in revenue that exceeds the company’s cost of acquiring the customer over time by a good margin. Acquiring starts with attracting and proceeds to retaining the customer by selling and servicing that customer over time. Pareto’s rule of 80:20 applies here also. Twenty percent of the customers account for 80% of the company’s profits.

Building a relationship with customers works only when the customer perceives benefits from such a relationship. This can happen only when customers gets something that they appreciate while it is not costing much to the organization. Organizations thus need to try to build a relationship with customers to modify their behavior and convert them into loyal and profitable customers over time.

These loyal customers become profitable and more valuable over time. When they tend to


•Buy more often

•Buy more items

•Buy higher priced items

•Have lesser service cost

•Have lesser sensitivity to price

•Have higher retention rates.



Quality and service act as the keys as customer retention tools. Value creation only occurs in commercial relationships initiated by the customer through economic exchange, while all other stages result in costs. TQM, just-in-time (JIT), flexible manufacturing system (FMS), and efficient supply chain management are reducing the production costs. The products and services of the firm must meet the ever-changing needs and expectations of customers. Therefore, the organization has to be in constant touch with the customer.

Each business has a client base, and the quantification of the contribution of every customer to the business becomes a central issue beyond the first sale. This links the customers, as the external factor that bring revenue, and the internal processes that incur costs of an organization. Blattberg and Deighton (44) assert accurate identification and retention of the right customer as the key component of success in marketing. McKenna (45) linked the worth of retained loyal customers with competitive advantage.



Challenges to CLV in digital age

A high level of competition and the evolution of the digital era are making it difficult for the organizations to calculate the actual CLV. There are lots of factors that are arising in the market as well as with the customers, which makes the CLV calculation a tedious one. Lack of awareness about the customers’ online and offline behavior is considered one of the biggest hindrances in calculating CLV. This means that the organization is not trying to figure out the actual customer who can generate profitable revenue over a period of time. Thus, they fail to formulate strategies that are relevant to such groups (46). Most of the time this kind of negligence happens due to lack of quality and accuracy of the data. Improper data regarding customers’ past behavior, present purchases/transactions will result in inappropriate segmentation and CLV calculation (47).

Awaad et al. (48) have pointed out price sensitivity as one of the factors affecting CLV among luxurious products. As we know, price sensitivity is applied to almost all the products. But the implications from the study have shown that quality, value, and information are considered the main factors for price sensitivity, and CLV is calculated based on the successful implementation of these parameters. Also, it is noteworthy that since customers are price sensitive, it is easy for them to switch the brands, which makes the organization difficult to calculate CLV.

Another challenge faced by organizations in recent years is brand switching and purchases from different platforms. Gen Z and millennials are prone to switching brands more frequently, and they have to come across a minimum of three channels before making a purchase, which makes CLV calculation difficult (49). This sudden shift in customer emotion, spending pattern, and brand loyalty levels will act as a hindrance in CLV calculation (50).



Strategic implications of CLV

Customer lifetime value is an inevitable factor for an organization. As long as the organization exists, it will calculate the revenue being generated by its customers. Hence, better understanding of CLV and the factors affecting it, methods, and techniques will help the organization to yield fruitful results. One of the crucial strategic steps that an organization needs to take is to understand the customer journey and the allocation of their resources to different channels (51).



Limitations of the study

As a conceptual review, this paper relies on secondary literature and illustrative cases rather than primary empirical data. It does not conduct new quantitative modeling or statistical analysis. Future research could apply advanced predictive models (e.g., machine learning-enhanced BG/NBD) in specific digital contexts to validate and extend these insights. Additionally, rapid evolution of digital technologies may outpace some cited works.




Conclusions

In conclusion, CLV is a significant measure for businesses in the digital age. By leveraging data analytics and technology, companies can accurately calculate CLV and utilize it to drive personalized marketing campaigns, customer segmentation, and retention strategies. CLV enables businesses to make informed decisions regarding resource allocation and customer prioritization after understanding contributions of their customers to their life-term revenue.

With access to vast amounts of customer data, businesses can extract valuable insights and patterns to calculate accurately CLV. By understanding the CLV of individual customers, companies can tailor their marketing messages and offers to maximize the potential revenue from each customer. This increases customer satisfaction levels as well as contributing significantly to customer retention.

Furthermore, CLV enables companies to make customer segmentation based on their value. This segmentation allows businesses to prioritize their resources and marketing efforts towards high-value segments, maximizing the return on investment. By continuously analyzing customer behavior and trends, companies can track and monitor changes in CLV over time, identifying shifts in customer preferences and adapting their strategies accordingly. CLV will remain a critical tool for businesses to build and maintain a loyal customer base, ultimately contributing to long-term success.

In conclusion, this review demonstrates that CLV is a powerful metric [powerful customer metric]. By addressing the identified conceptual and practical aspects, the paper contributes to understanding CLV’s enduring relevance in the digital age.
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The net present value of a future stream of
contributions to overheads and profit expected from
the customer

The net present value of all anticipated future
contributions from the customer to profit and
overhead

Expected profits from customers, exclusive of costs
related to customer management

The overall discounted net profit a customer creates
while residing on the house list

The net profit or loss to the company from a
customer over the course of all of their transactions

The net present value of all contributions to profit
and overheads in the future

The present value of all future profits generated
from customers in the marketplace

The discounted value of the future profits yielded by
a customer to the company

Sum of cumulated cash flows—discounted using the
weighted average cost of capital (WACC)—of a
customer over his or her entire lifetime with the
company

The net present value of the stream of contributions
to profit that result from customer transactions and
contacts with the company

The future cash flows associated with a customer in
terms of present value

Estimated monetary value that the client will bring
to the firm during the entire lifespan of his/her
commercial relationship with the company,
discounted to today’s value

Source: Compiled by the authors.
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