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INTRODUCTION

The last three months have seen a “blood bath” of failures in the “dot-com” business sector.  The recent demise of such companies as eToys.com, TheGlobe.com, iVillage.com, Gloss.com, and Beautyscene.com provide convincing evidence that there is a slowdown in the “dot-com” industry.  In October 2000, 5,677 jobs were lost, up 18% from the 4,805 lost in September.  WebMD cut 1,100 jobs in September.  Early in January Stamps.com reduced its employee workforce by 40%.  Since December, 1999, 16% of the 274 “dot-com” companies monitored by the employee outplacement firm of Challenger, Gray, & Christmas have failed, and 22,267 jobs have been lost.  WorldCom, a leader in communications, fired 6,000 employees last week.  There can be no doubt that the long anticipated “shake out” in the “dot-com” sector has arrived.  The NASDAQ, heavy with “dot-com” companies and technology producers, closed last Wednesday at 2151.83, down from a high of 5132.52 in March 2000.

As the “dot-com” companies are falling on hard times, the “brick and mortar” companies are stepping into the leadership position.  Well known companies such as Staples, Inc., Chase Manhattan Corp., and Alliant Foodservice, Inc., have recently launched e-business initiatives, developed workable business plans that provided value to on-line customers, suppliers, and partners, and invested in new e-commerce technologies.  They are now able to reap the benefits of lower operating costs, stronger links with customers, and major new sources of on-line revenue.

Obviously, something is going on that differentiates the successful “click and mortar” companies from those that are failing.  What factors are at work to make some e-commerce companies successful while others fall by the way side?  The answer can be found by examining the changing nature of e-commerce.  John Hagel states that the recent upheaval in the industry can be traced to the fact that we are moving into what he calls the third stage of Business to Customer (B2C) e-commerce. (2)  The first stage focused on developing and delivering appropriate content.  The second stage focused on fighting for high volumes of traffic.  The current stage has companies fighting for profits.  Hagel suggests that companies that are to succeed in B2C e-commerce must develop sustained relationships with customers and generate value from the relationships.  He states, “Unless you are going to do something that is economically valuable to those customers, more traffic is an expense.  Many companies that won the fight for traffic are poorly positioned to win the fight for profits.”

This research focuses upon the development of sustained, profitable customer relations.  Three primary factors are identified and examined in support of this objective: Customer Relationship Management (CRM), Data mining, and Online Analytical Processing (OLAP).  These tools, when properly utilized, can make today’s e-commerce company profitable and successful.  This research utilizes resources from “dot-com” companies as the basis for the development of the three e-commerce success factors. 

CUSTOMER RELATIONSHIP MANAGEMENT (CRM)

Central to the development of CRM is an understanding of customer acquisition and customer retention.  Companies have to first get customers, then retain them.  Customer acquisition is necessary to establish and build market share.  This is particularly important for startup companies or companies entering new markets where they hope to gain market dominance before competition becomes significant.  Judith Hahnke provides a model for customer acquisition and retention.  Customer acquisition consists of the following factors:

· Advertising

· Campaign management

· Merchandising

· Customer segmentation and profiling

· Sales analysis

Once new customers have been acquired, CRM focuses on retaining them.  Current research suggests that acquiring new customers is six to eight times more expensive than keeping current customers.  It is obvious that customer retention is critical to the success of companies that have customer bases and are hoping to improve profitability.  There are five factors that ensure and enhance retention:

· Customer service

· Product quality

· Order fulfillment

· Customer contact center support

· Trust and privacy

Hagel states that the key to success in e-commerce lies in focusing on customer relationships and using them to generate value.  He bases this conclusion on the fact that most companies face a dilemma when trying to compete in the e-commerce arena.  E-commerce is focused on introducing efficiencies that lower interaction costs and produce value.  The problem is that the cost reduction also extends to customers.  Prices fall as companies compete for customers.  Hagel states, “Over time, customers become more powerful and capture more of the value embedded in industry value chains.  If a business is not focused on getting cost out of the value chain, it will be impossible to compete.  But if that is all the company focuses on, it has a serious dilemma.  It will be managing a smaller and smaller business.”  Hagel suggests that successful companies will focus upon finding new ways to add value to the customer relationship.  Companies will be able to compete on factors other than price alone, and will be better able to retain existing customers.

This is important for the success of businesses.  David Reibstein states that it takes an average of $250 for a “dot-com” company to acquire a new customer, but it costs much less to keep them. (6)  He suggests that it is essential for companies to learn what will keep existing customers.  Only 38% of customers who buy on-line in a specific category actually come back to the same site for a subsequent purchase.  Bizrate.com surveys of customers indicate that price is the primary consideration for initial purchases.  However, price is far down the list of considerations when it comes to repeat business.  Reibstein states, “If you rated high in customer support, you had a good chance of getting a customer back.  But if you rated low, you’re dead.  You’re never going to see that customer again.”  Hagel and Reibstein provide clear evidence that customer relationships must be developed and maintained.  

 Customer Relationship Management (CRM) can be defined as a business philosophy that integrates many aspects of the company.  It requires a customer-centric business model that is supported by a set of application systems that integrate the front and back office processes.  CRM focuses upon a consistent customer experience when dealing with the company in three major business areas: Service, Sales, and Marketing.  These are the three pillars of successful business.  They are the primary areas where customers make contact with the company, either in pre-sale, sale, or post-sale situations, or as an ongoing relationship that requires service, information, and opportunities for future purchases.

The Service area is probably the most critical with respect to CRM.  The customer service that a business provides is vital to its ability to maintain satisfied loyal customers.  Today’s customers expect service that goes far beyond traditional telephone call centers.  Call centers are evolving into “contact centers” that utilize a wide variety of telecommunications media.  Telephone interaction must be coordinated with e-mail, fax, Internet, and any other media that customers prefer to utilize.  Proactive and self-service customer service is a fast growing requirement as many customers are utilizing the Internet for such services as order status and shipping status.  

Sales Force Automation (SFA) is the fastest growing component of CRM.  The interaction of customers and salespeople focuses on converting the prospective customer into a buying customer, then on maintaining the loyal customer relationship.  This sales process must be managed across all the functional business units within the organization.  SFA is often expanded to include forecasting, contact and quote management, proposal development, and “what if” analysis.  Salespeople must have immediate access to all information required to provide complete, timely, and seamless information to customers.

Marketing automation encompasses lead generation, lead capture and management, campaign management, and telemarketing.  Mass marketing techniques are often used to generate initial contact, with more focused campaigns used to address target audiences.  Personalization is quickly becoming the norm for customer interaction.  Customer preferences and buying habits are primary considerations in this process.  Content marketing and 1:1 marketing have emerged as ways to better address customers’ service requirements.  

Successful companies will understand how to utilize CRM to personalize every electronic interaction with customers.  CRM assets will provide information to better answer such vital business questions as:

· Who are the low risk and high risk customers?

· Which products and services produce the most profit?

· What are the lifetime value of specific customers to the company?

· Who are the most loyal customers?

· How effective are marketing programs for capturing qualified sales leads?

· What types of post-sale services are most likely to increase repeat business?

CRM must be integrated throughout the entire organization.  Identifying target customers requires analysis of customer information present in traditional business systems such as customer order entry and transaction processing systems.  Effective CRM is enabled by a data mining system that can gather, store, and analyze enormous amounts of data.  A complete CRM system includes a customer knowledge base of both structured data (sales data) and unstructured data (e-mail messages and inquiries).  All the components of a CRM must work together in a cohesive architecture that supports the business plans for both immediate success and sustainable, long term growth.  Components of a successful CRM system include:

· Business intelligence systems to collect, transform, analyze, and distribute information for better decision making and personalized customer interaction.

· Analytical engines for understanding customer preferences and buying patterns.

· Campaign management to facilitate personalized customer marketing promotions.

· Multi-channel communications capabilities to make interaction convenient for customers.

· Processes and systems for integrating customer information from sales, marketing, and services.

· Workforce management tools to automate marketing, sales, and customer service business processes.

Central to the process of personalizing the customer service process and the development of CRM is “customer profiling,” which is a data analysis process that includes a wide variety of techniques. The purpose is to develop comprehensive views of customers, their buying behaviors, and their descriptive characteristics.  Profiling includes customer segmentation and profitability.  Segmentation refers to the subdivision of customer populations into more specific groups according to demographics that are important to the company.  These groups are then targeted with specific marketing and advertising based on the characteristics.  Profitability refers to measurement and ranking of customers based on their net profitability to the company.  Profitability is defined in terms of revenues versus direct product costs, indirect acquisition costs, and operational costs.

Successful CRM, according to Hahnke, focuses on three factors:  Integration, Analysis, and Action. (3) 

· Integration focuses on collecting customer data from all operational departments within companies.  Customer data must be integrated and accessible by everyone in the company.  While integration permits the development of summary activity reports, they seldom provide all information necessary to have successful CRM.

· Analysis focuses on development of critical customer insights that support CRM.  The analysis is typically dimensional in nature, making online analytical processing (OLAP) necessary.  Analysis also includes statistical and data mining tools to provide predictive models and forecasts.  

· Action focuses on utilizing the information developed from integration and analysis to effectively manage customer relationships.  CRM strengthens relationships by using what has been learned about preferences and behaviors to improve customer experiences and perceptions of the companies.

DATA MINING

Kurt Thearling provides an introduction to the relationship between CRM and data mining.  He states that the methods used to interact with customers have changed in recent years. (7)  These changes have resulted in the recognition that companies have to better understand their customers in order to be able to respond quickly to their requirements.  Additionally, the time frame in which CRM is provided is shrinking.  It is no longer possible to wait for signs of customer dissatisfaction before taking actions.  “To succeed, companies must be proactive and anticipate what a customer wants.”  Thearling cites four forces that interact to make CRM complex as well as important: 

· Compressed market cycle times decreases customer attention spans and loyalty.  Successful CRM reinforces values provided to customers on a continuous basis.  The time between new customer desires and when companies must meet the desires is shrinking.  If companies don’t react quickly, some other company will.

· Increased marketing costs impact price and profitability.  CRM permits companies to compete on a basis other than price alone.  

· Streams of new product offerings cause customers to constantly shop for new sources of products and services that will satisfy their exact needs.  Indications are that this trend will continue.

· Niche competitors are increasingly able to reach your current customers.  The best customers also look good to competitors.  They will focus on small profitable market segments that may include a significant portion of a company’s customer base.

Successful companies must react to all of these forces in a timely manner.  Markets will not wait for companies to respond, and customers will seek new sources for their products and services.  Customers and prospective customers want to interact with companies on their own terms.  Successful companies must consider multiple criteria when developing CRM strategies.  Thearling states that companies must automate the right offer to the right customer at the right time through the right channel

Data mining must be relevant to business processes if it is to have a positive impact on CRM.  The impact is dependent upon the business processes, not the data mining process.  Data within a company are generated as a result of the process that defines how the company conducts its business.  For example, the marketing department interacts with customers based on numerous factors such as direct marketing, print advertising, telemarketing, radio/television advertising, and other methods of marketing.  Data are generated during each interaction.  Data mining analyzes the data and looks for information that the company doesn’t know exists.  Relationships between customers and the process of marketing are what is being sought, and these unknown relationships are the “gems” being sought.  Most valuable is information about customer relationships that are counter-intuitive and provide information to enhance understanding of customers so that the appropriate CRM can be developed.

Thearling’s identification of four CRM factors that must be automated provides the focus for data mining.  Data mining first identifies market segments and customers within the segments that exhibit high profit potential based on previous buying behavior.  It develops characteristics that can be used to develop marketing campaigns and CRM strategies to maximize the future customer-company interface.  Data mining can enhance CRM by identifying target markets more accurately, permitting a better alignment of campaigns to the needs, wants, and desires of customers and prospective customers.  

Data mining can be defined in terms of three facilities: applications, approaches, and algorithms.  These three facilities “sit on top of” the raw data generated by the business.  They analyze the data on a continuous basis, looking for current relationships and, more importantly, changes in relationships that indicate future shifts in CRM.

Applications refer to sets of problems that have similar characteristics across different application domains.  For example, marketing people can use customer demographics as a method of segmenting high potential customers from lesser potential customers.  The segmentation process is similar regardless of the types of businesses being analyzed.  Analyzing data from an auto manufacturer and a drug manufacturer will be similar in nature, and the results, while specific to the companies, will also be similar in nature. 

Approaches refer to the sets of algorithms used to extract information from databases.  These approaches differ by the types of problems they are able to solve.

· Association – addresses the typical “market basket” problem.  The goal is to find trends across large numbers of transactions that can provide understanding and facilitate exploitation of buying patterns.  

· Sequence based analysis – is an extension of the Association approach that considers the sequential order in which purchases are made.  In this analysis an understanding of buying patterns is examined as well as the sequences in which the patterns occur.

· Clustering – focus on segmentation problems.  Customers are assigned to specifically defined clusters based on buying patterns and demographics.  Buying habits of clusters are often compared to see if new marketing campaigns may be developed for other clusters.

· Classification – uses a set of predefined examples to develop a model that can be used to classify all data in a population.  Fraud detection and credit risk applications are well suited to this type of analysis.

· Estimation – is a variation of the classification approach that generates “scores” along various dimensions in the data.  For credit risk applications potential clients receive a “credit worthiness score” rather than be classified in a binary nature.

Algorithms refer to the specific analysis methods utilized to analyze data.  Algorithms generally fall into one of two categories:

· Theory driven modeling tools such as correlation and regression, hypothesis tests, ANOVA, discriminant analysis, and forecasting methods.

· Data driven modeling tools such as cluster analysis, factor analysis, decision trees, and neural networks.

Data mining is not without its drawbacks.  The problems common to the algorithms currently utilized fall into three general categories:

· Susceptibility to “dirty data” – data mining tools simply take data presented to them and analyze it.  They have no semantic structure, nor do they have any ability to identify anomalies or erroneous data. Users must ensure that the data are “clean” before submitting it to analysis.

· Inability to “explain” results in human behavior terms – the algorithms develop mathematical representations of relationships, but offer no suggestion about the nature of the relationships or why they exist.  Why humans do things don’t necessarily map accurately into “if – then” rules, so results must always be interpreted by people.

· Data representation gap – codification of human actions may not be able to accurately be represented by data.  Categorizing continuous variable data may lose so much information that the analysis is no longer valid.  

ONLINE ANALYTICAL PROCESSING (OLAP)

John Zicker offers this observation about business today: “… almost all technology today is focused on compressing to zero the amount of time it takes to acquire and use information… to make decisions, to initiate action, to deploy resources, to innovate.  We have to think and act in real time.  We cannot afford to do otherwise.” (8) 

Pendse states that speed is becoming the most important factor when considering CRM. (5)  Companies that can quickly provide high levels of customer service stand a better chance of keeping them as loyal customers because they won’t be tempted to look for other solutions.  Online Analytical Processing (OLAP) tools provide real time analysis capabilities that can provide information critical to CRM.  The faster key information is available to support CRM decisions, the more successful the CRM efforts.

Sarah Forsman of The OLAP Council defines OLAP as, “a category of software technology that enables analysts, managers, and executives to gain insight into data through fast, consistent, interactive access to a wide variety of possible views of information that has been transformed from raw data to reflect the real dimensionality of the enterprise as understood by the user.” (1)

OLAP functionality is characterized by dynamic multidimensional analysis of data generated from business activities in order to support the decision making processes of managers.  OLAP functions include:

· Calculations and models across dimensions

· Trend analysis over sequential time periods

· Slicing subsets for on-screen viewing

· Drill-down to deeper levels of consolidation

· Reach-through to underlying detail data

· Rotation to new dimensional comparisons in the viewing area

OLAP can also be defined in terms of functional characteristics that are expressed by the acronym FASMI: Fast Analysis of Shared Multidimensional Information.

· Fast means that the system delivers most responses within about five seconds, with the simple routine analyses taking no more than one second and the most complex analyses taking no more than twenty seconds.

· Analysis refers to the system’s ability to use any business logic and statistical procedures that are relevant for the situation and the user, and keep use easy enough for the target user.  The ability for users to define ad hoc analysis queries is a requirement. 

· Shared refers to the requirement that the system implement security to ensure confidentiality.  Also important is the ability to manage multiple write access when needed.  

· Multidimensional means the system facilitates conceptual viewing of the data (graphically or otherwise) on any number of user specified dimensions.  This is the most important characteristic.  Users must be able to specify analysis dimensions that facilitate understanding and the system must support these specifications.

· Information refers to quick, easy access to all data necessary to complete the analysis.  The capacity of the data the system can utilize during the analysis is an important factor in analysis performance and usefulness.

Successful OLAP applications enhance decision making effectiveness and increase managerial productivity.  The flexibility of OLAP means that users can become more self sufficient, and don’t have to rely upon Information Technology personnel to develop and modify data schemas, create joins, or import/export data.  OLAP supports managers’ analysis of problems that would be impossible with slower, less flexible systems.  As Mukherjee, et. al, state, “More control and timely access to strategic information equals more effective decision-making.” (4)

CONCLUSION

As use of the Internet to support business increases, the importance of CRM will continue to increase.  Keeping customers is much cheaper and easier than getting new customers.  Providing excellent customer service is the key to keeping existing customers.  CRM is best managed through the collection of data from traditional business processes, then mining that data using the tools of data mining.  Identifying characteristics of existing customers with high profit potential permits companies to “personalize” the CRM function and provide real value to customers.  This in turn will increase their loyalty and improve profitability through lower customer acquisition costs.  As speed becomes more important, and as more specialized and sophisticated analyses are required, OLAP tools will increasingly become necessary to support the CRM decision making process.  

The ultimate conclusion from this analysis is that the nature of business, marketing, and management has not changed.  The internet provides a new, convenient, fast infrastructure that facilitates the application of tried and true business concepts.  CRM focuses on keeping existing customers through increased knowledge of what they want.  Data mining facilitates the collection and analysis of data in order to learn what customers want.  OLAP facilitates faster, more sophisticated analysis of data to enhance the understanding of why customers want what they want.  E-commerce of the future won’t differ much from traditional business from a conceptual managerial perspective. What will be different are the tools utilized to develop information to support those managerial concepts.  
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