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E-Business Decision Support

Decision Support in E-Business 
E-Business and Decision Support:             

To succeed in E-business and E-commerce, companies need information systems that can support the diverse information and decision-making needs of their managers and business professionals.  This chapter focuses on the major types of management information systems, decision support, and executive information systems.  The chapter concentrates on how the Internet, intranets, and other web-enabled information technologies have significantly strengthened the role of information systems play in supporting the decision-making activities of every manager and knowledge worker in the internetworked E-business enterprise.
E-Business Decision Support Trends:

Information systems are increasingly being used to support business decision-making.  A number of trends have occurred in this area:

· E-commerce is expanding the information and decision support uses and expectations of a company’s employees, managers, customers, suppliers, and other business partners.  

· Fast pace of new information technologies like PC hardware and software suites, client/server networks, and networked PC versions of DSS/EIS software, made EIS/DSS access available to lower levels of management, as well as to non-managerial individuals and self-directed teams of business professionals.

· The Internet and the World Wide Web have also contributed greatly to the concept of E-commerce.

· Dramatic growth of intranets and Extranets that internetwork E-business enterprises and their stakeholders.

· E-business decision support applications are being customized, personalized, and web-enabled for use in E-business and E-commerce.

Information, Decisions, and Management: 

The type of information required by decision-makers in a company is directly related to the level of management decision-making and the amount of structure in the decision situations they face. The framework of the classic managerial pyramid applies even in today’s downsized organizations and flattened or non-hierarchical organizational structures.  Levels of management decision making still exist, but their size, shape, and participants continue to change as today’s fluid organizational structures evolve.  Thus, the levels of managerial decision-making that must be supported by information technology in a successful organization are:

· Strategic Management: - Typically, a board of directors and an executive committee of the CEO and top executives develop overall organizational goals, strategies, policies, and objectives as part of a strategic planning process.

They monitor the strategic performance of the organization and its overall direction in the political, economic, and competitive business environment.

Unstructured Decisions - Involve decision situations where it is not possible to specify in advance most of the decision procedures to follow.

Strategic Decision Makers - Require more summarized, ad hoc, unscheduled reports, forecasts, and external intelligence to support their more unstructured planning and policy-making responsibilities.
· Tactical Management - Increasingly self-directed teams as well as middle managers develop short- and medium-range plans, schedules, and budgets and specify the policies, procedures, and business objectives for their sub-units of the organization.

They also allocate resources and monitor the performance of their organizational sub-units, including departments, divisions, process teams, and other workgroups.

Semistructured Decisions  - Some decision procedures can be pre-specified, but not enough to lead to a definite recommended decision. 

Tactical Decision-Makers  - Require information from both the operational level and the strategic level to support their Semistructured decision making responsibilities.
· Operational Management - The members of self-directed teams or supervisory managers develop short-range plans such as weekly production schedules.  

They direct the use of resources and the performance of tasks according to procedures and within budgets and schedules they establish for the teams and other workgroups of the organization.

Structured Decisions - Involve situations where the procedures to follow when a decision is needed can be specified in advance.

Operational Decision Makers - Require more pre-specified internal reports emphasizing detailed current and historical data comparisons that support their more structured responsibilities in day-to-day operations.

Management Information Systems: 

Management information systems were the original type of information systems developed to support managerial decision-making.  A management information system produces information products that support many of the day-to-day decision-making needs of managers and business professionals. Reports, displays, and responses produced by information systems provide information that managers have specified in advance as adequately meeting their information needs.  Such predefined information products satisfy the information needs of managers at the operational and tactical levels of the organization who are faced with more structured types of decision situations. 

Management Reporting Alternatives:
MIS provide a variety of information products to managers.  Three major reporting alternatives are provided by such systems as:

· Periodic scheduled reports - 
· Traditional form of providing information to managers.  Uses a pre-specified format designed to provide managers with information on a regular basis.

· Exception Reports
· Reports that are produced only when exceptional conditions occur.

· Demand Reports and Responses
· Information is provided whenever a manager demands it.

· Push Reporting
- Information is pushed to a manager’s networked workstation.
Online Analytical Processing: 

Online analytical processing is a capability of management, decision support, and executive information systems that enables managers and analysts to interactively examine and manipulate large amounts of detailed and consolidated data from many perspectives (analytical databases, data marts, data warehouses, data mining techniques, and multidimensional database structures, specialized servers and web-enabled software products).  Online analytical processing involves several basic analytical operations:

· Consolidation - Involves the aggregation of data.  This can involve simple roll-ups or complex groupings involving interrelated data.

· Drill-Down - OLAP can go in the reverse direction and automatically display detailed data that comprises consolidated data.

· Slicing and Dicing - Refers to the ability to look at the database from different viewpoints.  Slicing and dicing is often performed along a time axis in order to analyze trends and find patterns.

OLAP applications:
· Access very large amounts of data to discover patterns, trends, and exception conditions

· Analyze the techniques between many types of business elements.

· Involve aggregated data.

· Compare aggregated data over hierarchical time periods.

· Present data in different perspectives.

· Involve complex calculations between data elements.

· Are able to respond quickly to user requests so that managers or analysts can pursue an analytical or decision thought process without being hindered by the system.

Decision Support Systems:
Decision support systems are computer-based information systems that provide interactive information support to managers and business professionals during the decision-making process. Decision support systems use:

· Analytical models

· Specialized databases

· Decision maker’s own insights and judgments

· Interactive, computer-based modeling process to support the making of Semistructured and unstructured business decisions

Geographic Information and Data Visualization Systems
Geographic information systems (GIS) and data visualization systems (DVS) are special categories of DSS that integrate computer graphics with other DSS features.  

· Geographic Information System – is a DSS that uses geographic databases to construct and display maps and other graphics displays that support decisions affecting the geographic distribution of people and other resources.

· Data Visualization Systems – DVS systems represent complex data using interactive three-dimensional graphical forms such as charts, graphs, and maps.   DVS tools help users to interactively sort, subdivide, combine, and organize data while it is in its graphical form.

Using Decision Support Systems: 
Using a decision support system involves an interactive analytical modeling process.  Typically, a manager uses a DSS software package at his workstation to make inquiries, responses and to issue commands.  This differs from the demand responses of information reporting systems, since managers are not demanding pre-specified information.  Rather, they are exploring possible alternatives.  They do not have to specify their information needs in advance.  Instead they use the DSS to find the information they need to help them make a decision.  

Data Mining for Decision Support:

The main purpose of data mining is knowledge discovery, which will lead to decision support.  Characteristics of data mining include:

· Data mining software analyzes the vast stores of historical business data that have been prepared for analysis in corporate data warehouses.  

· Data mining attempts to discover patterns, trends, and correlations hidden in the data that can give a company a strategic business advantage.

· Data mining software may perform regression, decision-tree, neural network, cluster detection, or market basket analysis for a business.

· Data mining can highlight buying patterns, reveal customer tendencies, cut redundant costs, or uncover unseen profitable relationships and opportunities.

Executive Information Systems:
Executive information systems (EIS) are information systems that combine many of the features of management information systems and decision support systems.  EIS focus on meeting the strategic information needs of top management.  The goal of EIS is to provide top executives with immediate and easy access to information about a firm's critical success factors (CSFs), that is, key factors that are critical to accomplishing the organization’s strategic objectives.  Capabilities of EIS include:

· More features such as web browsing, electronic mail, GroupWare tools, and DSS and expert system capabilities are being added.

· Information is presented in forms tailored to the preferences of the executives using the system.  Heavy use of graphical user interface and graphics displays.

· Information presentation methods used by an EIS include exception reporting and trend analysis.  The ability to drill down allows executives to quickly retrieve displays of related information at lower levels of detail.

· Internet and intranet technologies have added capabilities to EIS systems.

· EIS’s have spread into the ranks of middle management and business professionals as they have recognized their feasibility and benefits, and as less-expensive systems for client/server and corporate intranets become available.
Artificial Intelligence Technologies in Business

Business and other organizations are significantly increasing their attempts to assist the human intelligence and productivity of their knowledge workers with artificial intelligence tools and techniques. AI includes natural languages, industrial robots, expert systems, and intelligent agents.  
Artificial intelligence (AI) is a science and technology based on disciplines such as computer science, biology, psychology, linguistics, mathematics, and engineering.  The goal of AI is to develop computers that can think, as well as see, hear, walk, talk, and feel.  A major thrust of AI is the development of computer functions normally associated with human intelligence, such as reasoning, learning, and problem solving.  

Applications in the cognitive science area of AI include:
Expert Systems - A computer-based information system that uses its knowledge about a specific complex application area to act as an expert consultant to users.  The system consists of knowledge base and software modules that perform inferences on the knowledge, and communicate answers to a user’s questions.

Knowledge-Based Systems  - An information system, which adds a knowledge base and some, reasoning capability to the database and other components, found in other types of computer-based information systems.

Adaptive Learning Systems - An information system that can modify its behavior based on information acquired as it operates.  

Fuzzy Logic Systems - Computer-based systems that can process data that are incomplete or only partially correct.  Such systems can solve unstructured problems with incomplete knowledge by developing approximate inferences and answers.

Neural Network - software can learn by processing sample problems and their solutions.  As neural nets start to recognize patterns, they can begin to program themselves to solve such problems on their own.
Genetic Algorithm - software uses Darwinian (survival of the fittest), randomizing, and other mathematical functions to simulate evolutionary processes that can generate increasingly better solutions to problems.

Intelligent Agents - Use expert system and other AI technologies to serve as software surrogates for a variety of end user applications.

Robotics: - AI, engineering, and physiology are the basic disciplines of robotics.  This technology produces robot machines with computer intelligence and computer-controlled, humanlike physical capabilities.  

The components of an expert system include a knowledge base and software modules that perform Knowledge Engineering
A knowledge engineer is a professional who works with experts to capture the knowledge (facts and rules of thumb) they possess.  The knowledge engineer then builds the knowledge base using an interactive, prototyping process until the expert system is acceptable.  Thus, knowledge engineers perform a role similar to that of systems analysts in conventional information systems development.  Obviously, knowledge engineers must be able to understand and work with experts in many subject areas.  Therefore, this information systems specialty requires good people skills, as well as a background in artificial intelligence and information systems.

Developing E-Business  Strategies

E-Business Planning Fundamentals

Organizational Planning: 
The components of an organizational planning process consists of:

· Team building, modeling, and consensus

· Evaluating what an organization has accomplished and the resources they have acquired

· Analyzing their business, economic, political, and societal environment

· Anticipating and evaluating the impact of future developments
· Building a shared vision and deciding on what goals they want to achieve

· Deciding what actions to take to achieve their goals.

Plan – the results of the organizational planning process is referred to as a plan.  This plan formally articulates the actions that are felt necessary in order to achieve desired goals.  Thus, a plan is an action statement.  Plans lead to actions, actions produce results, and part of planning is learning from results.

Implementation – the planning process is followed by implementation, which is monitored by control measures, which provide feedback for planning.

Strategic Planning  - deals with the development of an organization’s mission, goals, strategies, and policies.  Corporations may begin the process by developing a shared vision using a variety of techniques, including team building, scenario modeling, and consensus creating exercises.

Strategic Visioning – team planning sessions frequently include answering strategic visioning questions.

Tactical planning – involves the setting of objectives and the development of procedures, rules, schedules, and budgets.
Operational planning – is planning done on a short-term basis to implement and control day-to-day operations.  Typical examples are project planning and production scheduling.
The Scenario Approach  
The scenario approach to planning has gained in popularity as a less formal, but more realistic, strategic planning methodology for use by business professionals.

In the scenario approach, teams of managers and other planners participate in simulation exercises where they can safely create, experience, and evaluate a variety of scenarios of what might be happening, to what might happen in the real world.

Planning for Competitive Advantage: 

Planning for competitive advantage is especially important in today’s competitive E-business arena and complex information technology environment.  So strategic E-business planning involves an evaluation of the potential benefits and risks a company faces when using E-business strategies and technologies for competitive advantage.

Strategic planning models that can be used to generate ideas for the strategic use of information technologies to support E-business initiatives include:
· Competitive forces model – competitors, customers, suppliers, new entrants, and substitutes.

· Competitive strategies model – cost, leadership, differentiation, growth, innovation, and alliances.

· Value chain model – chain or network of basic activities that add value to s product or services – support processes and primary business processes.

· Strategic opportunities matrix – evaluate the strategic potential of proposed E-business opportunities, as measured by their risk/payoff probabilities.

SWOT analysis (strengths, weaknesses, opportunities, and threats) is used to evaluate the impact that each possible strategic opportunity can have on a company and its use of information technology.  

· Strengths – core competencies and resources in which it is one of the market or industry leaders.

· Weaknesses – areas of substandard business performance compared to others in the industry or market segments.

· Opportunities – potential for new business markets or innovative breakthroughs that might greatly expand present markets.

· Threats – potential for business and market losses posed by the actions of competitors and other competitive forces, changes in government policies, disruptive new technologies, and so on.

E-Business Planning:  

E-business planning processes, focuses on discovering innovative approaches to satisfying a company’s customer value and business value goals.  This planning process leads to development of strategies and business models for new E-business and E-commerce platforms, processes, products, and services.  Then a company can develop IT strategies and an IT architecture that supports building and implementing their newly planned E-business applications.
Both the CEO and the chief information officer (CIO) of a company must manage the development of complementary E-business and IT strategies to meet its customer’s value and business value vision.  This co-adaptation process is necessary because information technologies are a fast changing, but vital component in all E-business and E-commerce activities.  The E-business planning process has three major components:
· Strategy Development – Developing E-business and E-commerce strategies that support a company’s E-business vision, use information technology to create innovative E-business systems that focus on customer and business value.

· Resource Management – Developing strategic plans for managing or outsourcing a company’s IT resources, including IS personnel, hardware, software, data, and network resources.

· Technology Architecture – Making strategic IT choices that reflect an information technology architecture designed to support a company’s E-business and E-commerce initiatives.

Information Technology Architecture:  

Note to students that the IT architecture that is created by the strategic E-business planning process is a conceptual design, or blueprint, that includes the following major components:

· Technology Platform: - The Internet, intranets, Extranets, and other networks, computer systems, system software, and integrated enterprise application software provide a computing and communications infrastructure, or platform, that supports the strategic use of information technology for E-business and E-commerce.
· Data Resources: Many types of operational and specialized databases, including data warehouses and Internet/intranet databases store and provide data and information for business processes and decision support.

· Applications Portfolio: Business applications of information technology are designed as an integrated portfolio of information systems that support strategic E-business initiatives, as well as cross-functional business processes.  

IT Organization: The organizational structure of the IS function within a company and the distribution of IS specialists is designed to meet the changing strategies of a business. The form of the IT organization depends on the managerial philosophy, E-business vision, and business/IT strategies formulated during the strategic planning process.

E-Business Strategy Examples:

· Market creator – use the Internet to define a new market by identifying a unique customer need.  This model requires you to be among the first to market and to remain ahead of competition by continuously innovating.

· Channel reconfiguration – use the Internet as a new channel to directly access customers, make sales, and fulfil orders.  This model supplements, rather than replaces, physical distribution and marketing channels.

· Transaction intermediary – use the Internet to process purchases.  This transaction model includes the end-to-end process of searching, comparing, selecting, and paying online.

· Infomediary – use the Internet to reduce the search cost.  Offer the customer a unified process for collecting information necessary to make a large purchase.

· Self-service innovator – use the Internet to provide a comprehensive suite of services that the customer’s employees can use directly.  Self-service affords employees a direct, personalized relationship.

· Supply chain innovator – use the Internet to streamline the interactions among all parties in the supply chain to improve operating efficiency.

· Channel mastery – use the Internet as a sales and service channel.  This model supplements rather than replaces, the existing physical business offices and call centers.

E-Business Application Planning: 

The E-business application planning process begins after the strategic phase of E-business planning has occurred.  Application planning process includes:

· Evaluation of proposals made by the IT management of a company for using information technology to accomplish the strategic E-business priorities developed earlier in the planning process.

· Business case for investing in proposed E-business development projects is evaluated by company executives and business unit managers based on the strategic E-business priorities that they decide are most desirable or necessary at that point in time.

· Developing and implementing E-business applications, and managing their development projects.

E-Business Architecture Planning: 
E-business architecture planning combines contemporary strategic planning methods like SWOT analysis and alternative planning scenarios with more recent business modeling and application development methodologies like component-based development.  E-business (and E-commerce) strategic initiatives, including:

· Strategic goals, constraints, and requirements, are developed based on SWOT analysis and other planning methods.  

· Application developers used business process engineering methods to define how strategic E-business requirements are to be implemented, using organizational, process, and data models to create new internal and interenterprise E-business processes among a company’s customers, suppliers, and other business partners.

· E-business and E-commerce component-based applications are then developed to implement the new business processes using application software and data components stored in a repository of reusable business models and application components.

· Business process engineering and component-based application development activities are supported by a company’s technology infrastructure, which includes all the resources of its IT architecture, as well as the necessary component development technologies.

· E-business architecture planning links strategy development to business modeling and component development methodologies in order to rapidly produce the strategic E-business applications needed by a company.

Section II: Implementing E-Business Strategies

Implementation:
Implementation is an important managerial responsibility.  Implementation is doing what you planned to do.  Implementation can be viewed as a process that carries out the plans for changes in E-business strategies and applications that were developed in the planning process.
Implementing E-Business Change:  
Introducing E-business and other applications of information technology impact an organization.  Major new E-commerce initiatives can enable a company to redefine its core lines of business and precipitate dramatic changes within the entire interenterprise value chain of an E-business enterprise.  

Implementing new E-business strategies requires managing the effects of major changes in key organizational dimensions such as business processes, organizational structures, managerial roles, employee work assignments, and stakeholder relationships that arise from the deployment of new E-business systems.
End User Resistance and Involvement:
“People don’t like change.”  End user resistance can be minimized by formal technology implementation programs which end user managers and IS consultants can develop to encourage user acceptance and productive use of reengineered business processes and new information technologies.  Some keys to solving problems of end user resistance include:

· Proper end user education and training

· Improved communications with IS professionals

· End user involvement in the development and implementation of new systems.

· Involvement and commitment of top management and all other business stakeholders.

Direct end user participation in systems development projects before a system is implemented is especially important to reducing the potential for end user resistance.  Allow end users members of E-business systems development teams or do their own development work.  This involvement helps ensure that end users “assume ownership” of a system, which is designed to meet their needs.
Change Management:  
People and processes are a major focus of organizational change management.  Change management includes activities such as:

· Developing innovative ways to measure, motivate, and reward performance.

· Designing programs to recruit and train employees in the core competencies required in a changing workplace.

· Analyzing and defining all changes facing the organization, and developing programs to reduce the risks and costs and to maximize the benefits of change.

Change experts recommend:

· Involve as many people as possible in reengineering and other change programs.
· Make constant change part of the culture.
· Tell everyone as much as possible about everything as often as possible, preferably in person.
· Make liberal use of financial incentives and recognition.
· Work within the company culture, not around it.
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