






























































Value Engineeering Training Workshop 

Look at the tremendous opportunities for creative expression today! Each new idea becomes an 
additional building block to be combined with any of the already existing blocks. Thus, 
creativity is not degenerative: the patent office need never close because everything has been 
invented. Rather, creativity is a regenerative process, with each new contribution permitting a 
whnlr. sr.rir.s of 11rlrlitinnal r.omhinations or GH:Iltions. 

Sovoral faotoro otimulatil thi niid for oriativi proc~t:t:~~ . Evf.'ry dP.i'ign i~ 11 r:-0mprnmi~~;" 
achieving only the best possible solution within a given time. New effects, new materials, new 
manufacturing processes, and new data communication technology are continuously being 
Ji~wvL;rd uuJ Jl,;vclopcd. Customer needs and desires are constantly changing. Thus, creative 
opportumty exists and always will exist m every phase of industrial activity. 

Whenever you apply creative thinking to a problem you will find the three creative processes, 
IMAGINATION, ILLUMINATION AND INSPIRATION, useful tools. To assure success, you 
must be motivated to overcome the forces that can stifle your endeavor. Opportunity in toduy's 
world is limited only by your own imagination and desire to succeed. 

THE CREATIVE SESSION 

The objective of any creative sessiOn IS to generate a large quantity of ideas. By developing 
many ideas, you have the opportunity to select the idea(s) that best meet the criteria of your 
project. 

GETTING STARTED 

When starting a creative session, you need to consider three factors : the team, the problem, and 
the environment. 

MUL'l'l-UlSCl.PLlNAJ{ Y TEAM: The more diverse the experience and skills the team members 
have, the greater the resource for ideas. 

PROBLEM DEFINITION: Do not look at the whole problem; rather, focus on key functions 
needing improvement. Address one function or topic at a time. The number of functions that 
require attention are determined in the Functional Analy'>is PhFtsF: nfycmr stncly 

ELIMINATE DISTRACTIONS: Get away from your office, the phones and other distractions . 
You need to be able to devote full attention to the search for ideas if your quest is to be 
successful. 

When you are ready to start the search for new ideas, it is important to identify a recorder for 
your team. This assures that no ideas will be lost during the idea generation process . 

GENERATING IDEAS 
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Value Engineeering Training Workshop 

Do I know my Job ? Uo ! look tor and readily accept 
Do I need to increase my knowledge ? responsibilities ? Do I fully accept the responsibility of 
Do I try to improve myself? Do I accept the blame when I am at my job as leader ? 
Do I ask questions when I don't know ? fault? Do I frequently check myself for mental 
Do I keep myself aware of the situation? Do I develop self control and control my and physical laziness and force myself to 
Do I try to l~a111 fwm my experience and tamper'! action? 
~~~~ ~1\ 1 1~11 ~ 11 ~~ llf !nt1~tK I lin I ~t~nrl tnr wh~t 1~ fill hi 1n thr t~rr nt Du I LIIiull ullwu 7 
Am I prepared to perform the duties m condemnation '! Do I willing assume greater 
my religious and national interest? Do I treat everyone equally and justly responsibility ? 

inc! uding those whom I dislike ? Do I look for things to be done and do 
them unhesit&tingly &nd without bein~ 
told'! 

LOYALTY DEPENDABLITY ENDURANCE 

Do I defend my colleagues against Have I developed the habit or honest Do I frequently test physical and mental 
unfair criticism? thinking? endurance? 
Do I accomplish every task assign to my Am I punctual ? Do I force myself to study, even though 
to the best of my ability ? Do I accomplish every task to the best of I am tired and sluggish, in order to 
Do I avoid betraying the trust of my my ability? develop mental stamina ? 
associates by giving information on Do I go out of my way to help a man in Do I finish every task assigned to me to 
personal problems which they've need? the best of my ability and as quickly as 
discussed with me? Regardless of my own Ideas, do I possible? 
Do I stand up for my country, institution faithfu lly execute an order given to me 

and my associates when they are by my seniors ? 

unjustly accused ? 

BEARING INTEGRITY DECISIVENESS 

Do I require of myself the highest Do I maintain high moral standard ? Do I make up my mind promptly ? 
st~ncl"rcl in "PPBamnrB and ronduct? Am I honest and truthful with myself at Do I take a positive attitude towards 
nn 1 ""0id th~ ur~ of vulgnrity ? ull timo ~ u'\ CI~ulllillg uiffiLulll ll ll lllUII., llllliu 
Do I try to treat others as I expect to be Am I accurate and truthful in all my than putting it off until tomorrow ? 
treated. statement? Do I accept responsibility for my work, 

Do I always st~nd up for wh~t 1 believe eonsulti ng my seniors only when I am in 
to be right? doubt? 

) ENTHUSIASM 

Am I cheerful and optimistic? 
Do I have an intense interest in my 
work? 
Am I courteous and friendly ? 
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Section 4 
Evaluation and Selection 

The purpose of the Evaluation Phase is to systematically reduce the large number of ideas 
generated during the Speculation Phase to a number of concepts that appear promising in meeting 
the project's objectives. During the Evaluation Phase, the obvious nonsense ideas that were 
developed during brainstorming sessions will be eliminated, the ideas will be organized into 
logical groupings, then analyzed with respect to project criteria, and the best combination of 
ideas will be identified. 

The evaluation process consists of four steps. The first three steps will satisfy the needs of most 
teams. The fourth step is an optional technique to be used when there is more than one promising 
concept and those concepts are mutually exclusive. The evalnFttion steps will be discussed 
separately in turn. 

EVALUATION STEPS 

ELIMINATE NONSENSE 
ORGANIZE IDEAS 
EVALUATDIDEAS 
SRLF.\.T RF.ST i\ T.TFTI N A. TIVDS 

ELIMINATE NONSENSE 

The first step in the process of transforming ideas to answers is to sort out and eliminate the 
"nonsense" and/or strictly "thought-provoking" ideas. These are the ideas that were generated 
during the Speculation Phase due to lht:: association of ideas, and while obviously non-applicable, 
they may have contributed gre<:tlly lu the t:n:ulivc process by stimulating thuughts that could lead 
to other, more meaningful ideas. However, caution must be used as the team The first step in the 
process of transforming ideas to answers is to sort out and eliminate the starts eliminating the 
nonsense ideas, as it is too easy to remove ideas that may sound impractical but really could be 
developed into beneficial answers. The killer instinct can arise too easily! 

'l'ltl: L~arn recorder should slowly read each idea from the list, expecting a response on each idea. 
The team member who originated the idea briefly explains their thought. If any member of your 
team suggests the idea should be left on the list, it remains. Typically, from a list of 100 ideas, 
some 50-60 will be left after this process. In other words, it is fully expected that through 
brainstorming and other ideation techniques your team will generate a list of ideas of which 
approximately 50% are of the thought provoking, or nonsense type. The chief value of these 
ideas was to stimulate other ideas and they are easily eliminated from the list in this step. 
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ORGANTZR TDEAf3 
The second step in the Evaluation Phase is to group the ideas surviving from the first step into 
similar categories. Ideally, having a number of small groupings of ideas helps to optimize the 
evaluation process and allows the team to focus on one specific area at a time. 

Once those groupings are established, the team needs to determine which of the ideas within 
those groupings are independent ideas, and which of those are competitive. Independent ideas 
are those that can be implemented in conjunction with other ideas in that grouping. Frequently, 
several ideas from any grouping are competitive. Of the competitive ideas, only one or the other 
could be implemented; both ideas could not be implemented concurrently. 

The competitive ideas in a group are typically evaluated first, to determine which of those ideas 
is best. Then independent ideas are evaluated, one at a time, to determine which of those ideas 
will also be beneficial. If there are more than five or six competitive ideas, it is helpful to rank 
them based on which idea, if it would work, would be the most cost effective. This does not 
include cost of change, only recurring manufacturing costs. This is often difficult, as the 
information at this point is very preliminary. However, the team is not trying to do a cost 
estimate, but merely evaluate cost on a relative basis to determine which ideas would be the 
lower cost and which ideas would be the higher cost and how they would rank in between. 

Having these priorities set enables the team to start with the potentially lower cost idea, evaluate 
it, and if it appears to meet all the criteria and work, the team members must ask if they have 
found "the lowest cost alternative to reliably accomplish the fum:tion". If this is the case, the 
team needs to question whether they need to analyze the other alternatives. This prioritizing can 
help reduce the number of ideas evaluated, because is an option is obviously more expensive and 
a lower cost alternative will work and meet the customer's requirements, it is probably not 
necessary to spend time evaluating the higher cost alternatives. Of course, if the first or second 
ideas are found unacceptable, the team continues to evaluate the ideas until it either finds one that 
is acceptable or eliminates all of the ideas in that category. 

Once all the ideas have been organized into logical groupings and ranked where necessary, the 
tean. is r~o;ady tn st<Jrt the evaluation ofthe ideas. The category or group of ideas the team should 
lilllrt with may bit obviouo. Ofton tho rc3ult of nnnly:z:ing on~. I.Jdl tiwhu glllupiut? will have 
slgrtificant impact on the other groupmgs. 

EVALUATE IDEAS 
This step in the evaluation process consumes the most time and energy. With the ideas 
organized, the team can focus on one group at a time to find which ideas can best improve the 
current situation. The ideas in these groupings are only a few words. In order to evaluate the 
ideas, the team must first conceptualize what the idea is and how it could affect their project. 
Often sketches are done, prints are reviewed, or the idea is discussed by the team to allow all 
members to thoroughly understand the concept. 
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In some cases, it becomes obvious during the initial JisL:ussiun lhal lht: i<.lt:a is wurlh pursuing, 
but further discussion or evaluation would not be beneficial at this time. The team would identify 
the idea as a "keeper" and continue on the next idea and repeat the process. If the idea is not an 
obvious "keeper" then the team uses the knowledge gained through their discussion and develops 
a "T" chart to aid in the evaluation of the concept. 

The vertical line of the "T" separates the positive attributes of the concept from negative features 
that are apparent. First list all the positive features of the concept in the left column of the T
Chart. The first advantage should be obvious, such as low cost, high quality or whatever was the 
basis of the ranking. The list may include not only "technical" benefits, but such considerations 
as acceptability by the customer, similarity to known or current processes or designs in use, 

) degree of risk, or ease of implementation. 

Idea Advanta~es Disadvanta~es Rank 
1 
2 

Ideas' T-chart 

Once the team has listed all the positive ideas they can think of relating to the concept, they must 
challenge the concept and identify the potential problems or concerns and list any negative 
aspects on the right side of the T-Chart. Again, caution must be used. Just because you list some 
negative or potential problem features, do not take the attitude that you will automatically 
eliminate the idea for consideration. Rather, analyze the idea to see if the negative features can 
be overcome or at least reduced to a tolerable level. Typically, the negative features will be of 
two types: people or technical. By looking at them closely, you may be able to improve the 
concepts. many teams like to add a third column to the T-Chart describing the solutions to 
correct the negative to positive, eliminate the negative, or at least reduce the negative. 

For one or two categories of ideas, T-charting presents a relatively straightforward approach to 
selecting the most appropriate ideas to develop into final recommendations. However, when 
there are several categories of ideas, the process becomes more complicated. The final "best" 
answer(s) may involve combining ideas from several categories. Assuming the process ofT
charting selected the best idea(s) within each category, theoretically combining these choices 
should represent the best total answer. However, there may be a conflict between the categories. 
As the team reviews all the potentially workable ideas from the various categories, it may 
become apparent that all the ideas do not combine into one package of recommendations. When 
this occurs, the team must combine the related ideas into one concept and evaluate these 
competing concepts using the Evaluation matrix as described in step 4. 
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process. The T -Charting process organizes the evaluation data and allows the team to decide 
which idea, or group of ideas, should be carried through to the Development Phase. When there 
arc three or four combinations and several evaluation/decision factors to consider, the team 
proceeds to the last step, Select the Best Alternative. 

SELECT BEST IDEAS (MULTIPLE ALTERNATIVE CHOICES) 
Traditionally, choices between potential alternatives are selected on personal subjective mental 
weighting of the criteria and risk. When this happens one particular criteria often overpowers the 
rest and the ultimate decision is not the best decision for the company or customer. When 
deciding whether or not to implement change, management is faced with substantial investments 
of money and time. Thus, management needs to evaluate the alternative with respect to all the 
criteria in order to make the proper decision. 

In order to respond to these needs, a matrix analysis based on utility theory for selecting the best 
value alternatives was developed. It is a mathematics-oriented process, which reduces much of 
the subjectivity of comparative analysis. Further, it is capable of combining benefits, evaluating 
resource mixes, and comparing potential alternatives for implementation. This matrix has been 
refmed to incorporate the definition of value representing the ratio of performance, delivery and 
cost. 

The matrix is a very effective tool in evaluating alternatives, since diverse criteria such as 
reliability, customer needs, quality, implementation requirements, and so on, can all be 
incorporated into the analysis and recommendations. This approach can provide management 
much better information to aid in their final decision. 

DETERMINE PERFORMANCE CRITERIA 
The initial :<~tcp is to rccoenizc nnd dr.finc (1(",(.d,o; , TO•) oft~.Jl, produ cts/s~rvk~ d~(.l~k·n~ M~ ba~ed 

on what an organization can best design and produce rather than what the customer needs. This 
situation causes a value mismatch and will result in a loss of business. Determining the 
performance criteria will require gathering information from throughout the organization, and 
moEt importantly, from th_, uuutuuwr. 

DETERMINE RELATIVE IMPORTANCE OF EACH CRITERIA 
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Two sleps are important to the determination of the final outcome - the selection of criteria and 
the relative weighting (importance) of these criteria. Of these two, selection of criteria presents 
fewer problems. Various management sources can decide which criteria should be used for 
internal reasons, and market research can determine which factors/features the customer wants. 
The basic question is "How important is each criteria in relationship to the other?" For instance, 
Engineering might state that reliability, weight and performance are essential; Manufacturing 
may want the decision based on productivity and quality; Marketing may favor appearance, 
delivery and maintainability, and so on. The essential task is to determine the relative importance 
of the factors. Is reliability twice as important as weight? Is delivery half as important as 
quality? Is productibility equal to appearance? 

While there are many different approaches that can be used to determine the weighting factor, the 
"paired comparison method" is one of the most effective. This method is based on the 
assumption that the simplest and least emotional decision considers only two criteria at a time 
and determines which is more important. In essence, it only requires an answer to "is criteria A 
more important than criteria b?", rather than a judgmental "how much more important is criteria 
A than B?". By comparing each criteria against the other in this fashion, the relative importance 
of each criteria is easily established. The Paired Comparison Matrix is an effective way to record 
and tally the decisions. 
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Section 5 
Research and Development 

In the Development Phase, the team presents specific recommendations for change to their 
management group and requests that action be taken on these proposals. The management group 
hearing the recommendations should have the authority to make the necessary decisions. This is 
not just an informal report, it should initiate action. To accomplish this objective, the 
presentation must be carefully planned and prepared. 

REPORT PLANNING 

When preparing your report, key on the specific objectives of your presentation: selling the ideas 
and obtaining management approval for them. 

To attain acceptance for the recommendations, the team must first examine why the ideas are 
worth implementing. Emphasize the performance and delivery benefits first. Most of these 
points are already highlighted on the T-Charts and Idea Evaluation Matrix from the team study 
and can be summarized. It is also important to address any concerns that may exist regarding the 
proposals and identify what can be done to either minimize or overcome these problems. 

Once the improvements have been detailed, the effect on cost should be documented. The cost 
change should also be presented on an annualized basis. The cost to implement can be then 
subtracted to determine the net first year impact of the change. The Value Engineering Proposal 
Form is an effective tool to summarize the changes and their effects. 

Each proposal presented should be documented separately on a Value Engineering Proposal 
form, unless the proposals must be implemented together to work. The grouping of unrelated 
proposals increases the potential of all the proposals being turned down if one of them is rejected 
by management. 

!Idea 
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I Projeet I Type 

C.riteria Score 
I . 1 2 3 4 5 6 7 8 9 10 

2. 1 2 3 4 5 6 7 8 I) 10 

3. 1 2 3 4 5 6 7 8 9 10 

4. 1 2 3 4 5 6 7 8 9 10 
- - - - - - r---

5. 1 2 3 4 5 6 7 8 9 10 

Present Situation 
(_) 

,.,_ 

VE Pro.!losal 

Cost Estimate Initial Cost Replacement Annual 
Prasant 
Proposed 
Total Initial Cost SavinR (Addition) I ;~·:'i~.i:~;,;_: .. o:.<~_;:·'i:;::i·Y; ::;cc·.::·::.J~ ... , 
Total Life Cycle Cost SavinR (Addition) l · ·~~;;,~i{···f~~~'.1:'1)i:i ;e:tiJfi :\~:sv:;r:·::·.· .... 
Total PW of LCC SavinR (Addition) ·::,;-.' :.,: . r :'; " . 

VE Proposal Form 
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Section 6 
Presentation 

PRESENTATION FORMAT 

When developing your presentation, it is important to make sure that you are providing a clear 
and concise picture of your proposals, why they should be implemented, who should be involved 
in the implementation, and the timing required. All this information needs to be conveyed in 1 0 
to 12 minutes. This can be accomplished with a well-organized and well-delivered presentation. 
A presentation should be structured into three sections: the introduction, body and conclusion. 

INTRODUCTION: In the introduction phase of your report, the following questions should be 
answered. 

What is the topic and scope of the project? 

Who was involved? Consider not only the assigned team members, but also any others 
who have made significant contributions (i.e., other departments or suppliers). 

Why was this topic studied? List the objectives or problem areas that motivated the 
study. 

Prepare your audience for the proposals that they will be hearing by identifying the number of 
proposals and whether they are long term or short term. This information serves as a transition 
into the body of your presentation. 

BODY: The body of your report contains specific recommendations your team wants 
management to act upon. Each proposal presented to management should include a discussion of 
WHAT, WHY, WHEN, and WHO. These four elements are detailed below. 

What is your proposal? Explain in sufficient detail so your plan can be clearly 
understood, but avoid getting too detailed as this will make the proposal confusing. You 
can always answer questions if additional information is needed. 

Why should the proposal be accepted? Describe the improvements over the current 
method and state the effects such as quality, ease of assembly, reliability, throughput, 
safety, and communications. Once these benefits have clearly been established, the effect 
on cost should be presented. Here the annual cost change (change in cost per unit times 
the annual volume) should be presented. From the annual savings the cost of change is 
subtracted so that a first year effect of the proposal can be determined. It is also important 
that concerns surrounding the proposal be addressed at this point. 
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Who should implement the proposals? In most cases, with the approval of the 
proposals the involvement of the study team ends and the implementation IS assigned to 
the line organization. The departments involved should he reviewed by managemenl iu 
evaluating manpower requirements and setting priorities. 

CONCLUSION: After all the proposals have been presented, the objective is to get management 
to initiate action. In the conclusion of the presentation summarize the impact of all proposals, 
then ask the management group for their decision. 

PRESENTING THE RECOMMENDATIONS 

Th~< ~~<llin~ of your proposals is often dependent on not only the facts of ;your study but how the 
facts are presented. A clear and concise report 1s much more effective than a long, wordy, 
detailed one. 

Your presentation can be enhanced by the following : 

Talk in a relaxed, conversational mode; do not try to make your report too formal. A 
relaxed mode of presentation stimulates a relaxed atmosphere, demonstrates confidence 
in your proposals, and promotes good dialogue between the audience and the team. 

Speak rapidly, but articulate clearly, leaving pauses between paragraphs. Rapid delivery 
has higher interest rate. 

Reveal major points to be remembered early in the presentation. 

Learn your presentation point by point, not word by word. Careful preparation and a 
great deal of practice are required to create smooth, effective presentation. Mark Twain 
onoo oaid, "It tukiw thr~~ weekt: to prF.>p:arf.' :a good Rrl.lih <>p~~r.h " 

Concentrate on proposed concepts; do not dwell on existing situations. 

Keep on the concepts that you are proposing, not the concepts that did not work out. 

Be enthusiastic about your proposals. Think positively about receiving management 
approval. 

Use examples, visual aids, drawings, sketches, or sample parts whenever possible to help 
make your points. 

When questions are asked, the speaker should not feel that it is necessary to answer all the 
questions personally. Questions should be responded by the team member who is most 
informed about the subject matter. 
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Visual aids will only be effective if they can be seen by all. Check out the room ahead of 
time to see how you can use the room arrangement to your best advantage. 

Determine where the decision-makers will be sitting with respect to you and your visual 
aids. 

If you are using projectors, be familiar with their controls and have extra bulbs on hand. 

Check out presentation material on the equipment to be used. Will it be clear and visible 
to your audience? How should the room lights be set to assure the visuals can be seen? 
You can dim the lights but do not shut them off1 The audience needs to see you. If the 
image appears washed out on the screen, removing a few bulbs directly over the screen 
generally resolves the problem. 

When using visuals, face the audience and talk to them. Often presenters tend to turn 
toward the visuals and talk to the screen. By pointing you feet toward the audience and 
gesturing with the hand closest to the screen you should be able to avoid the problem. 

WRITTEN DOCUMENTATION 

In addition to the oral presentation of the team's proposals to management, a written report 
should be prepared. In this documentation background and other detailed information are 
included with the team's recommendations, benefits and implementation plan. 

This written report may also be reviewed with affected staff areas and middle management 
groups to obtain their input prior to presenting the information to management. The written 
report should be provided to the management staff one week prior to the oral presentations. 
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Sectiun 7 
Inzplenzentation and Follotv-up 

To assure that study results are being implemented and maximized and that Value Management is 
being effectively applied, an Implementation Plan customized to the management style of the 
organization is necessary. The implementation of VM focuses on: (1) the recommendation of 
the potential cost and quality improvements through the application of the function-oriented 
methodology; (2) the establishment of a procedure to realize the timely implementation of these 
improvements; and (3) the development of a capability to reapply the value methodology on a 
continuous basis. In other words, "to manage change and manage costs on purpose". 

While each industry is different, experience tells us that there are some basic guidelines an 
organization should consider when implementing a value activity. The bottom line financial 
results, a pool of trained personnel, a Value Manager, and the long-term commitment and 
involvement of management, are the key elements of successfully implementing VM in any 
company. The following summarizes a "typical model" for implementing VM. 

To develop and maintain a results-oriented VM activity, the following have been found to be the 
key to long-term success: 

1. The development and implementation of a formal but customized follow-on activity is 
mandatory to ensure that VM reaches its maximum potential. 

2. The effective application of VM requires the understanding, support, and involvement of 
all functional organizations within the company, and must be properly organized and 
structured to blend smoothly with the operating philosophy of management. 

3. A significant percentage of key personnel from all line end staff functions within the 
organization must be trained in the techniques of VA. It is the base of trained people 
awuml wltidt VM is sl!u~.:tut~tl aut.! tlc:vduvt:tl. 

TRAINING 

One of the keys to initiating VM successfully is the trainmg ot key people in the techniques of 
VM. The approach uses the multi-discipline team concept to study such areas as product designs, 
manufacturing processes, and paperwork systems. 

In addition to the benefits derived from the project study, a VM Workshop provides the team 
members with formal; training in the value methodology. This allows the members knowledge of 
the VM methodology that can be reapplied on future studies under the guidance of qualified 
VANE professionals. The workshop must, therefore, deal with two major aspects: methodology 
and people. 
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People enter project studies with preconceived opinions and expectations. When the program has 
been announced as product/process improvement oriented, those persons who had a major input 
to existing products/processes may be highly defensive. Therefore, one of the keys to success is 
!1.1 e re}th~ 1111 ;dt~tm;phere ot no fault-finding, clifi\ltiadng fcur of errtbtttTast:rttelll, amlteLUgHlLlng 
past efforts . 

IMPLEMENTATION 

Once a pool of value-oriented people are in place, they can be managed and guided by a Value 
Manager with the "active" support and involvement of a top management team. The combination 
of a pool of trained employees, a Value Manager, and a management team committed to VM 
decision-making, is recognized by many in VM and is the model from which they have patterned 
their value activities. 

Therefore, the essential operational components in developing VM are the Value Management 
Council, the Value Manager, and the Study Teams. The following describes the how 
management, the value manager and the teams interact throughout the VM process and the 
responsibilities of each of these individuals or groups. 

Total Value Management Services 

VALUE MANAGEMENT 
PROJECT FLOW CHART 
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Sources of 
p ]; roJect nputs 
Value Council 
Marketing Prioritizes Projects 

Identifies Team Candidates 

Sales Value Manager Develops Initial Scope & Objective 

Manufacturing l 
Purchasing Value Management Approves Projects, Personnel 

Engineering Council and Time Budgets 

Finance 1 
Value Manager Directs Study Projects and Assists 

Value Mana~er Teams with Value Technology 

1 
Conducts Studies, Develops 
Recommendations and Process 

Study Teams Implementation Schedule 

1 
Assists Teams in Preparation of 

Value Mana~er Recommendations to Counci l 

1 
Study Teams 

Recommends Improvement 

1 
Value Management 

Apprm•oo for Imph!mP.nt~tinn 

Council 

1 
Responsible Line Develop Specific Implementation 

Organizations Or Plans to be Followed by the Value 

Departments For Management Council 

Implementation 

THE VALUE MANAGEMENT COUNCIL 
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The primary responsibility of this group is to provide the necessary guidance and direction to 
achieve the overall objectives of VM. The authority for decisions in planning, approving and 
ir11pl~'''~'dine, prnj~cts rests with the Value Management Council. Typically this in the PreE:ident 
or General Manager and his staff. 

Responsibilities: 

1. To establish and/or approve an adive prujed list. 

2. To approve the scope of the projects. 

3. To approve priorities of projects. 

4 To 11pprove new study projects and teams. 

5. To approve tho timo budgota for now otudy projeoto. 

6. To review the reports and recommendations of the Study Teams and approve projects for 
implementation. 

7. To assign the implementation responsibility for approved re~;ommendations to the 
appropriate department( s). 

S. To review the uvemll slalus u1 VM. 

THE VALUE MANAGER 

The Value Manager typically reports to one of the members of the Value Management Council 
administratively, but abo reports monthly to the total Value Management Council on matters 
relating to VM. Thio peroon io reoponoible for developing and maintaining V M in hi<> r.nmp11ny 

Duties: 

1. Prepare monthly progress reports on the status ofVM and all projects. 

2. Develop, tor approval, budget forecasts of manpower and operating expenses for Study 
Team projects. 

3. Recommend to the Value Management Council changes, additions, or deletions to the 
Study Teams. 

4. Review product lines for tentative projects and serves as a clearing house for value 
projects for all sources. Make recommendations to the Value Management Council for 
new projects. 
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~- Ac.r as an !Uivl~or w eaelt Stully Tt:aiH lu fdL-ililall- lhc. appliclltion. ofvaluo toohniquoo . 

Give assistance to the appropriate departments during development of new systems, 
system designs, and/or products, on approved study recommendations. 

Aid in overcoming roadblocks. Follow projects until discontinued or implemented, 
making appropriate reports to the Value Management Council. 

Participate in professional societies in VANE and others relating to the Value Manager's 
own professional background. 

Attend seminars to keep current on new and improved value techniques. Arrange 
nttcmclnnoo at VA/VE mililtingt::, t::emimtn\ conff.'rf'nr.F:<>, F:tr. , fnr nthr.r miJ.nll.g~m~nt 
personnel. Responsible for the continuing education of the "cost creators" within the 
company. 

10. Coordinate VM efforts with any other improvement program within the company. 

11. Provide the appropriate communication concerning the efforts and accomplishments of 
VM. 

VALUE ANAL YSISN ALUE ENGINEERING STUDY TEAMS 

Members of a typical Value Management team may include personnel from Engineering, 
Purchasing, Reliability, Production Engineering, Manufacturing, or Finance. 

Study Team Personnel 
1. Members are selected to best suit the individual projects and to make the best possible use 

of available perEJonneL 

2. Normally, a minimum of half of the members of the Study Team should have had formal 
VM training. 

3. Chairmanship nf ~ Stnrly Te11m may b~ rotated vpon recommendation of the Value 
Manager and with the approval of the Value Management Council. 

Study Team Responsibilities 

1. Study Teams commissioned by the Value Management Council should meet to discuss 
the specifics of their assignment with the Value Manager. They should review the scope 
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of the project, the time buugel allu~;aleu, and have a clear undcr3tanding of their 
objectives. 

2. Study Teams should develop a plan to meet the objectives and time budget allocated. The 
plan should include a specific time and place for weekly meetings and the appointment of 
a secretary to record progress, assignments, and attendance. This plan should be posted 
with the Value Manager. 

3. The teams are expected to meet according to an approved schedule, maintain minutes of 
meetings, and complete their assignments within approved time budgets. 

4. Teams will present final recommendations directly to the Value Management Council. 
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Section 8 
Life Cycle Costing 

FINANCIAL MATHEMA'fl(..;S 

1.1. Time value of Money 
A given amount of money, if properly invested, will earn interest and thus grow in 
magnitude. There is also a cost associated with the use of borrowed money. Personal finance 
for most people involve both of these effects of the time value of money. 

Most everyone has placed some of his personal resources in an savings account where the 
savings institution promises to pay his some rate of return at a given interest rate depending 
on how long the investor will guarantee that these funds may be used by the savings 
institutions. If one invests money in savings certificates which cannot be cashed for one or 
two years, a larger interest rate will usually be obtained. 

On the other hand, one usually has to borrow money sometime in their lifetime. Depending 
on the purpose of the loan, the interest rate will very. Mortgages are one common form of 
personal lending. Mortgages are accused loans where default by the borrower will result in 
the lending institution initiating legal proceedings to recover the loss by taking possession of 
the property. Mortgage loans have a lower rate of interest than unsecured loans because the 
lending institution takes less of a risk in loosing their money. 

1.2 Cash flow distribution - continuos or discrete 
It should be recognized that in some business the flow of money is considered to take place 
continuously, while some savings institutions advertise continuos compounding of interest, 
only money held for discrete intervals of time, usually quarterly, will earn interest. 

The result of continuous or discrete cash flow and continuous or discrete compounding of 
interest is illustrated in Figure 1.1. 

ACTUAL CASH FLOW POMPOUNDING OF INTEREST 

Continuous < ~Cmitinuous 

Discr~t~ --- --- ·- Discrete 

Fig. I. I Combination of Cash Flow and Interest 

When stating the interest rates, the frequency of interest payment and the interest period 
must be define. In future discussions, it will be assumed that the period is annual and that 
cash flow and interest are computed on a discrete annual basis. The time period could be 
monthly just as well. 
1.3 The Earning Power of Money 
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In business, funds borrowed for the prospect of gain are commonly exchanged for goods, 
services, or instruments of production. This leads to the consideration of the earning power 
of money that may make it profitable to borrow. Consider an example: 

A man manually digs ditches for underground cable. He can dig 200 linear feet per day and 
receives $ 0.10 per linear foot. Weather consideration limit his work to 180 days per year. 
Thus his maximum iuL:ume would be: 

Annual income= (200) (.1) (180) = $3,600 

He has the alternative to purchase a power ditcher for $1,200 and he can borrow the money 
at 8% annual (discrete) interest. The machine can dig 800 linear feet per day and if he 
reduces his price to $0.06 per linear foot he can work every day that weather permits. At the 
end of the year the machine is worn out and has no scrap value. 

Therefore, Considering both receipts and disbursements 

Receipts (money received by the business) 
Amount of loan .... . ...................... . .... $ 1,200 
Payment for ditches dug 
180 days x 800ft/day x $0.06/ft . ........... $ 8,640 

Total Rt:ceived ....... ...... $ 9,840 

Disbursements (money paid out by the business) 

Purchase of Jit~..:her ..... ... ... ..... .. ...... $ 1,200 
Fuel and Maintenant;e ... . . . . . . . .. .. ....... $ 700 
Interest on loan ............................. $ 96 
Repayment of loan .. . . .. . . ............... . $ 1,200 

Total expenses . .. ... .. . $ 3,196 

Receipts less disbursements (Annual Income) ... .. $ 6,644 

This is the amount received by the business. The man has now increased his earnings by $ 
3,044. 

Year 
1. 
2. 
3. 

7. 

Be 
Amount at 

1.42 

Interest Earned 
lJurin ear 

.06 

.06 

.07 

0.08 
Table 1.1 Single Payment Compounding 

Compound Amount 
at End ol t;Ut 

0.01 + .06 = 1.06 
1.06 + .06 = 1.12 
1.12 + .07 = 1.19 

1.42 + .08 = 1.50 

The table illustrates the effect of single payment compounding. At the end of seven years the 
total amount is 150% of the initial amount. If invested at 6% interest, a given amount of money 
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will double in 12 year; at 8 percent, it will double in 9 years; and at 16 percent, a sum would 
double in magnitude within 4 Y2 years. 

To generalize this concept, define terms where; 

P =Principal (amount invested now) 
I = Annual interest (discrete) 
N - N uwLct of y¢ars 

Then table 1.2 shows how the amount P will grow 

Amount at 
Year 

Interest Earned 
Durin r Year 

Compound Amount 
al lh~: End of ear 

1. 
2. 
1. 

Pi 
P(1 +i)1 
P(l+i/I 

P+ Pi 
P(1 +i)+P(l +i)i 
P(l +if+P(1 +i)2i 

= P(l+i) 
= P(l+i)2 

= P(l+i)3 

N P(l +It-' P(l +it-'I (P1+it-1+P(l+it-'i = P(l+it 
=F 

Table l.:l Single Payment Compounding 

The amount P is the present ';\.rorth of today's inv~stmt:>:nt whilf: thf: l'lmnnnt F is the future valqe, 
This concept can be shown by a simple diagram, Figure 1.2 

Where: 

P (known) F (unknown) 

1~o------------------~t~>7 Time 

Fig. 1.3 Single Payment Compounding 

(Single Payment) Present Value Factor 
= PIF i,n = yn = P.V.F. 

1 

Where i and n were defined in section 1.4.1. 

This means that $1.50 invested seven years from now, if interest is 6%, has a present worth of 
$1.00 now. Two thousand dollars, paid 12 years from now is worth on thousand dollars today if 
the interest rate is 6%. 

Example 
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You need to have $1000 in a savings account five years from now. The bank is paying 7% 
ami you want to know how much to Invest no. 

P=F (P/F 7% Sy) = $1000 (.71299) = $ 712.99 

The remainder of the formulas involve annuities which are equal amounts of money paid 
at equal intervals of time. 

1.4.3 The Future Spot Cash Equivalent of an Annuity 
Consider the amount accumulated if equal amounts A are invested at the end of each of n 
years. This would be typical of a retirement savings plan and is illustrated in figure 1.4. 

A (known) F (unknown) 

A t t t A t 1 
0 1 2 3 n years 

Fig. 1.4 Uniform Series Compounding 

The total amount of all payments earning compound interest is 

F = A(l +i)n- 1+A(1 +it-2 
••• +A(l +i)+A (1.6) 

The first payment A is multiplied by the compound interest factor for (n-1) years, the 
second payment for (n-2) years, and so forth until the last payment is made and at the 
same time the accumulated amount F is to be computed. Then 

F(1 +i) = A(l +i)n+A(1 +i)n-l+ ... +A(1 +i)2+A(1 +i) 

Subtract first equation from the second, 

Fi =A (l+i)n =A 

(A/F 7%) ?Oyr) 

A=FA = $1000 .07 

= $1000 (.02439) = $ 24.39 

(1.7) 

(1.8) 

The Value of (A/F) is taken from the tables in Appendix A. 

1.4.5 The Immediate Spot Cash Equivalent of a Future Annuity 
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This is annuity is similar to the example of uniform series compounding where a given 
amount is saved annually but now the desired answer is the present worth of the 
accumulated amount. Consider Figure 1.6. 

P (unknown) 

t 
F 

r A 1 A! t 1 ;;,. 
0 1 2 3 n Years 

Fig. 1.6 Uniform Series Present Worth 

The value ofP is simply the present worth ofF and F is related to A by equation 1.9. 

P = F (P/F i,n) = A(PIF i,n) (FIA i,n) 

=A c 1 l f (l+it-1 
(1 +it 1 

P =A (l+it-1 =A (PIA i,n) 
i (l+il 

Uniform Series Present Worth Factor 

=PIA i,n =a = P.W.F. 

(l+it-1 
1(1+il 

(1.11) 

(1.12) 

(1.13) 

() Example 

What is the present worth of $1 saved at 6% on December 31 of each year for 10 years? 

P = $1 (P/F 6%, 10 yr.)(FIA 6%, 10 yr.) 
= $1 (.55839) (13.18079) 

P = $1 (PIA 6%, 10 yr.) 
= $1 (7.36009) 

P=$7.36 

1.4.6 The Future Annuity that is Equivalent to $1 Spot Cash 
In this case the end result is known and the annual payment are not. Consider Figure 1. 7. 

Example 
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Money is borrowed tuJay to buy a machine. The machine costs $100,000 and money costs 
8%. The principle must be paid back in 20 years when the machine is worn out. How much 
must be act aside (and invested at 8%) annually? 

A = P(A/P i.n) = 100,000 (.10185) 

A = $10,185 

1.4.7 Summary 

The six important factors derived above are : 

1. Compound Interest Factors 

2. Present Value Factor 

3. Compound Value Factor 

4. Sinking Fund Factor 

5. Present Worth Factor 

6. Capital Recovery Factor 

1.5 Example Problem 

= (l+it 

_1_ 

= (1 +it-1 
1 

= F IP i,n = sn = CIF 

= PIF i,n = vn = PVF 

= F I A i,n = S = CAF 

i = AIF i,n = id = SFF 
(l+it-1 

(1 +it -1 = PI A i,n = a = PWF 
1(1 +i)n 

= i(1 +it =AlP i,n = ..l. = CRF 
(l+it-1 a 

The preceding formulas ca be combined in various ways to solve financial problem. Two 
examples will be presented. 

1.5.1. Example 
A man retires at age 65 at which time he would like to have an annual pension of $10,00 
for the next 30 years. He is 30 today and will make 35 equal payments starting one year 
from today. If he can invest his money at 5% what should be his annual payment? 
Solution 

P' p B = 10,000 

A t A 

30 31 32 64 65 66 67 
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Total Cost of Owner Ship 
Typiuuf Office Building 

Initial Cost 43% 

Maintenance 
& Operation 
19% 

Indirect Cost 3% 

Interest 33% 
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(202) 393-2040 
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3208 Red River Street, Suite 30 
Austin, TX n705-2650 
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(512) 471-4319 

Bachner Communications 
8811 Colesville Road 
Silver Spring, MD 20910 
R.J. Barret, Executive Director 
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17. Design-Build Institute of America 

18. Federal Quality Institute 

19. General Services Administration Library 

20. National Quality Month 
(NQM)/U.S.A. ASQC 

(NQM)/Canada 

21. Network for TQM in Post-Secondary Education 

22. Public Sector Quality Network 

23. Quality Based Selection (QBS) Program 

(301) 588-0967 
Fax (202) 589-2017 

601 Pennsylvania A venue 
NW, Suite 900 
Washington, DC 2004 
Jeffrey L. Beard 
Executive Director 
(202) 434-8240 
Fax (202) 393-0251 

P.O. Box 99 
Washington, DC 20044-0099 
(202) 376-3753 
Fax (202) 376-3765 

GS Building Room 1033 
18th & F Streets NW 
Washington, DC 20405 

310 W. Wisconsin Avenue 
Milwaukee, WI 53203 
(800) 248-1946 or 
(414) 272-8575 

Within Canada 
(800) 565-1358 

The Graduate School ofBusiness 
Administration 
University of Chicago 
1108 West 58th Street 
Chicago, IL 60637 
Bill Kooser 
(312) 702-7317 

University of Wisconsin 
97 Bascon Hall 
500 Lincoln Drive 
Madison, WI 53706 

Wisconsin Society of Architects 
321 South Hamilton Street 
Madison, WI 53703 
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24. Quality By Design Newsletter 

25. Quality & Productivity Management 
Association 

26. The Business Roundtable 

27. The Construction Specifications Institute 

28 . The REDICHECK Firm 

29. U.S. Department of Commerce 

30. World Center for Community Excellence 

Darius Van Fossen 
(608) 257-8477 

P.O. Box 56022 
Jacksonville, FL 3241-6022 
Bill Hayden Jr., Publisher 
(904) 260-7700 
Fax (904) 260-7701 

300 North Martingale Road, 
Suite 230 
Schaumburg, IL 60173 
Bill Ginnodo, Executive Director 
(708) 619-2909 
Fax (708) 619-3383 
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New York, NY 10126 
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Alexandria, VA 22314-1791 
(703) 684-0300 

109 Greensway, Suite 100 
Peachtree City, GA 30269 
Bill Nigro, AlA 
(404) 631-4430 

NIST/Malcolm Baldridge 
National Quality Award 
(MBNQA) 
Route 270 at Quince Orchard Rd. 
Admin. Bldg., Room A537 
Aithersburg, MD 20899 
Kathleen Leedy or Ruth Haines 
(301) 975-2036 

1 006 State Street 
Erie, PA 16501 
Ms. Shirley Wolf 
(814) 456-9223 
Fax (814) 459-0241 
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