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Lecture F - SCOPE AND VALUE ENGINEERING

INTRODUCTION

To commence, a question, what is the scope of a project?  The project management literature is relatively silent in dealing with scope as a major issue.  To provide a basis for the discussion, scope as defined is:

"1. End aimed at, purpose, intention

  2. Outlook, purview, sweep or reach or sphere of observation or action, tether, extent to which permissible or passible range, opportunity, outlet,"1
Procedures manuals and contract documentation attempts to explicitly define scope.

EARLY SCOPE DEFINITION2
The process

Early definition requires input from all stakeholders to the project, marketing, business groups, technical personnel, operations and management.

Early scope definition should cover all aspects of the project, albeit superficially, thus a consistent estimate, schedule and design basis can be prepared.

As a corequisite to this preliminary scope definition, market evaluation, raw material availability and quantity, project objectives, design and operating philosophies, case studies and configurations, schedules, cost estimates and economic analyses are required all leading to the development of an economic optimum for the project.

These processes are highly rational, however the process is often not as simple or as rational as this treatment would suppose.  In many cases the  process is more cyclic where new information leads to the development of a range of options.  Even before the project receives commitment either internal or external factors will cause a revision to the studies and analyses.

The Range

Overarching Philosophy

An essential element is the project philosophy, a set of broad based project objectives covering facilities, proposed execution, organisation, productivity and operability.  This should include:

· Basic project objective,

· Cost and Schedule objectives,

· Design standards for operations,

· Financial objectives,

· Maintenance and operation factors,

· Future growth and local involvement,

· Labour requirements both during execution and operations.

Scope definition is therefore a tradeoff.

Technical Definition

This process develops the product.  Specifications are established, targets set and other product characteristics determined.  This process will affect all subsequent design alternatives.  At this stage, both operating and capital cost effects should be considered and a range of alternatives evaluated.

Scheduling and Cost Estimates

Estimates are a function of the design, the costing basis and project execution basis.  Estimate accuracy will increase with design development.  These early estimates although lacking the rigour of detailed estimates provide the base line for further evaluation.  They also form the basis of the commitment decision.  An audit trail should be established from this basis as design proceeds.

Organisational and Procedural Definition

This is possibly the birth of the project control system.  As the design further refines the requirements of the project, procedural issues are also defined to allow for improvement in the project performance.  These include:

· execution methodology,

· procurement basis,

· accounting procedures and functions,

· governmental relationships and statutory requirements,

· information requirements and flows,

This process will proceed beyond the early stages.

SCOPE CONTROL:

SCOPE DEFINITION

What do we have to do and produce to achieve the objectives of the project.

Control of scope is complicated by the range of objectives on a project and the perspective of the various stakeholders to the project.

Some fundamental control questions arise from this complication:

· Who is the client?

· How do we manage the project to achieve the client's objectives?

· What type of information can and does the client wish to allow the client to control the project?

· Will the objectives remain constant over the life of the project?

WHEN CAN SCOPE BE DEFINED

The life cycle of a project would suggest that the scope is not static but evolving.  Is it realistic and desirable to expect a single control system to cover all stages.

Can scope definition become a constraint on the project, particularly in the early stages of a project.

Is the exact definition of scope required for effective execution of the project, how is the trade‑off possible with a spongy scope.

CHARACTERISTICS OF EFFECTIVE SCOPE CONTROL.  

Effective scope control systems are closely integrated with planning and are flexible, accurate, timely, and objective.

Integration with planning:  

The more explicit and precise the linkage between planning and control is, the more effective the control system will be.

Flexibility:  

A control system must be able to accommodate change.  Unforeseen situations can create havoc with control systems that are not flexible.

Accuracy:  

Inaccurate information can lead to inappropriate managerial action.  

Timeliness:  

A control system should provide information as often as necessary and this is often a function of uncertainty, instability and risk in the project environment.

Objectivity:  

A control system should provide information that is as objective as possible.  But even when the information is objective, managers need to look beyond the numbers when assessing performance.

SCOPE ORGANISATION

NARRATIVE METHODS

Under this system a narrative is provided to describe the scope of work.  Often these narratives form part of a request for funding, support or tender.

Associated with this narrative are often specifications that cover standards for the work.  Cost and schedule information is often included.

HIERARCHICAL METHODS

These methods attempt to successively refine the definition of scope.  They are the most common method of scope organisation.

These methods are useful in providing scope checklists and allow for detail to grow with the project.

Other requirements for these systems include:

· Manageable where specific authority and responsibility can be assigned

· Independent or with minimal interfacing with other elements

· can be integrated to give an overall picture

· Measurable in terms of progress.

They however can create divisions in organisations as to the split of work responsibilities.  Care should be used in designing these systems to ensure interface points are defined and agreed.

These structures can also grow in size at a rapid rate leading the generation of "clerical monsters".

TYPICAL STRUCTURES

Structures vary from one organisation to another and one project to another.  A hierarchical structure may comprise:

Level
Description

1
Total Program

2
Project

3
Task

4
Subtask

5
Work Package

6
Level of Effort

The upper three levels are usually specified by the client.  Level 1 is usually used for authorisation and release of all work, budgets are prepared at level 2, schedules at level 3.

The top 3 levels represent integrated efforts and should not be applied to a department.

The summation of all elements in one level must be the sum of all work on the next lowest level.  Each element of work should only be assigned to one and only one level of effort.

In setting up a system, the following should be considered:

· The technical and complexity requirements of the program

· The program cost.

· The time span of the program.

· The executor's resource requirements.

· Customer and contractor internal management control and reporting structures.

· Number of organisations involved in the project.

MATRIX METHODS

Many other types of scope organisation methods are available and these methods allow project personnel to examine and organise scope.  

These methods are used to examine the interrelationship between two or more project areas and the scope associated with these areas.

OTHER METHODS

Many other methods are available for organising and portraying scope.  These methods include graphs, tables, charts and others.

SCOPE PLANNING

Often the scope of a project is given to the executor of a project.  This situation represents only a component and often a small component of the determination of scope.

One major method of scope planning is covered by Value Engineering.  Value engineering allows the functional and physical requirements of the project to be checked.

It allows project personnel to step back from the what to examine why various components of the project exist and looks for better ways of providing the critical functions, either cheaper or better.

There are a number of other scope planning operations that are undertaken on projects.

CHANGES OF SCOPE

The scope of a project is often dynamic when considering the total project life‑cycle.  Static scope is only a special case.

As scope changes, so does all other project parameters, time, cost and quality.

The nature of scope change and the effect on the project are dependent on the project and the duration over which the project is undertaken.  For long term projects the types of forces creating changes in scope will vary from short projects.

Project personnel in the Oil and Gas industry were surveyed and asked what factors changed their work.  The responses were:

· technology -these come in many forms including changes in industry standards, 

· government regulations,  

· hardware and software sophistication, 

· requirements for paperwork and documentation.

· schedule - the current requirements for time optimisation as a result of project selection techniques, fast tracking requirements, forward orders and many other factors can change the scope of projects.

· quality - factors include the requirements generated from zero-defect objectives, needs to satisfy QA requirements, excessive standardisation and many other elements will affect work scope.

· personnel - the methods of project execution, labour relations, experience levels, organisation procedures and other personnel related issues have a direct yet difficult to define affect on project scope.

· owner -the owner can and will change scope depending on the pressures from others.

· computer - change elements include CAD, design programs, MIS, increased level of detail, "bean counters" and excessive reporting.

SCOPE MONITORING

Changes in scope are often difficult to identify before they occur.  It is often easier to define the scope of a project at the completion than at the commencement.

Monitoring of scope is important to allow project participants to determine the effects of the changes on the cost/time/quality objectives.

Monitoring of scope provides an early warning to alert project participants to re-examine the scope of work and determine if the changes are justified.

VALUE ENGINEERING

Value Engineering has the potential to reduce life cycle costs and provide savings to the customer.  Cost benefit analyses have reported savings from close to 1:500.  The methodology evolved during WW2 and is often attributed to Lawrence Miles of GE.

The technique examines functions rather than products.  Under this method, function is defined as the characteristic that makes something sell or work and has a strong relationship to value.

Value Engineering determines function by consideration of the users actual need.  Function is therefore defined by "what it does" rather than "what is it".  The second consideration is "what does it do it to".  Analysis by this method will yield descriptions of work functions like insulate energy, transmit load, increase efficiency, improve appearance etc.

Functions may be classified as:

· Primary functions reason for existence of a product/service.  

In other words "what must it do".  An item may have more than one primary function.

· Secondary Functions - 

For value engineering purposes, these include "what else does it do" and have a zero value.  Costs for secondary value are often high.

The reasons that a project suffers poor value are:

· Lack of design time to reduce unnecessary scope.

· Lack of information.

· Lack of creativity.

· The temporary becoming permanent.

· Misconceptions.

· Attitudes and politics

· Lack of commitment.

The potential to reduce scope reduces rapidly with the stages through the project life cycle.  To have maximum effect, Value studies are best carried out early in the project.

The Value Engineering Process is covered by five often overlapping phases.  These are:

· Information Gathering -

a detailed investigation of the system, structure or item under study and definition of the problem in functional terms with basic cost estimates.

· Speculation -

generation of alternative means of functional attainment.  This requires a departure from conventional thinking.

· Analysis -


of the alternatives generated above.  This stage  is similar to the pre‑feasibility stage of a project.

· Development -


preparation of firm recommendations and proposals.

· Presentation -


present the results to the project participants for approval or follow-up. 

Information gathering can commence with a questioning sequence used follows a well-established pattern.

Function Analysis

To evaluate the functions, the target product or process is described in a number of word-pairs comprising one verb and one noun called Functives.  Analysis then deals with these Functions rather than the object and asks What does it do not what is it?

These functives form a descriptive sentence and analysis is then turned to these sentences.  These sentences are designed to remove "functional fixedness"., for example "eliminate pests" is a better way of describing than "make a stronger insecticide" and this can lead to "Create-by-Function thinking".

They capture the essence of a complex product or process on one page of unambiguous statements. See Illustration 1 for a one page Function Diagram of an automobile. Sixty three Functions are arranged in conformance to a cause/effect logic. These sixty three statements are the total functional equivalent of an automobile. 
The costs of a product or a process are commonly presented in a hierarchical structure called the Costed Bill Of Materials. A Costed Bill Of Functions would be far more conducive to effective creative problem solving.

To this end, a VA team alloca tes the costs to the Function Diagram, resulting in a hierarchical structure called a Costed FAST Diagram. The team now has a new viewpoint, that of Function-Cost, to replace its customary viewpoint of Hardware-Cost. Their solutions therefore typically reach far closer to the limits of the envelope of practicality. 

It is also possible to add to the FAST Diagram carefully structured but unconstrained data on the attitude, needs and desires of the user/customer. This adds the dimension of Function-Worth to each of the Functions. With Function-Cost and Function- Worth, the team can identify and focus upon only those functions where there is a mismatch between the two parameters. 

There are several other essential components in a valid Value Analysis study, however, only Function Analysis is unique to the process. The eight key elements are: 

1.  FUNCTION ANALYSIS

2.  FUNCTION-COST

3.  FUNCTION ANALYSIS

4.  CREATE BY FUNCTION

5.  IMPLEMENTATION

6.  THE JOB PLAN

7.  THE TEAM

8.  OWNERSHIP

The Function related items have been discussed above. What follows is a brief discussion of each of the other elements: 

  IMPLEMENTATION: In modern VA, Implementation is step one. This is in keeping with Leonardo da Vinci's famous exhortation, "Think of the end before the beginning." The team prepares a list, before even starting the study, of all of the possible areas in which they might anticipate their results to fall. They then list all of the roadblocks which they might expect to strike in implementing those results, and they then list all of the actions which they must consider during the study i n order to circumvent those roadblocks. These lists are updated throughout the study. This commonly results in few surprises during the later effort to implement the results of the study. Implementation rates of a properly conducted VA study are typically very near 100% 

  THE JOB PLAN: Miles' system followed a rigorous six-step procedure which he called the Value Analysis Job Plan. Others have varied the Job Plan to fit their peculiar constraints. A modern version has the following eight steps: 

PREPARATION

INFORMATION

ANALYSIS

CREATION

SYNTHESIS

DEVELOPMENT

PRESENTATION

FOLLOW-UP

  THE TEAM: The ideal VA team comprises five experts on the product under study, each from a different discipline. They must all be Decision-Makers whose assignment presently includes responsibilities on the product under study. The following cap abilities must be included in the team: 

DESIGN: Project Engineer, Chief Draftsman, Designer. Ideally the Engineer responsible for the product. 

OPERATIONS:Factory Supervisor, Industrial Engineer, Manufacturing Engineer, Methods Engineer 

COST:Cost Estimator, Industrial Engineer, Accountant 

OUTREACH: Marketing, Sales, Field Service, Purchasing 

CATALYST: A Constructive Troublemaker, possibly an Engineer, Product Manager, or Marketeer 

OWNERSHIP:During the Synthesis Phase of the Job Plan, as ideas and concepts arise, the team leader asks team members which one of them will Champion the idea or concept. If no one raises a hand, the idea or concept is dropped. One who volunteers to become a Champion is charged with investigating the feasibility and economics of the idea or concept. This Champion Concept results in a series of solutions which are highly likely to be implemented. 

1.Consise Oxford Dictionary


2.Project Management: A reference for Professionals, Kimmons and Loweree
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