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EXECUTIVE SUMMARY

Thirty- five engineers, managers, and technical experts from the National Railways of
Zimbabwe (NRZ) and Zimbabwe's Ministry of Public Construction and National Housing (MPCNH)
completed a Society of American Value Engineers Module I Workshop conducted in Bulawayo
during the period of June 3 to 8, 1995. Utilizing their newly learned skills, these experts initiated
study on seven separate projects identifying significant numbers of opportunities to reduce cost,
improve efficiency and increase customer satisfaction. Subject matter of the project studies varied
dramatically — ranging from reengineering of the NRZ Workforce to reconstructing water lines in
Harare; to developing utility and transportation services for a major (1500 unit) housing development;
as well as researching new communication alternatives for the NRZ.

Instructors for the Workshop were financed and contracted by the United States Agency
for International Development (USAID)/Zimbabwe, and the excellent training facilities were provided
by the NRZ. The objective of the Workshop was to transfer Value Engineering technology to the
Zimbabwean experts for their use in future decision making. Judging from the results attained by
each of the seven teams, this objective was clearly met.

At the June 8, 1995 closing ceremonies the study teams presented their findings to
National Railway of Zimbabwe General Manager Mr. Mabena and the visiting instructors. Each of
the teams will now take the results of their analyses to their respective organizations and seek ways
to implement the recommendations.

Workshop participants were exceptionally enthused with the training and were unanimous
in requesting additional training of this type as well as follow up training to assure the sustainability
of the knowledge they gained. '

Instruction for the Workshop was provided by Mr. William Kelly and Mr. Kenneth Rikard

of CFED. Mr. Kelly and Mr. Rikard are Certified Value Specialists and Professional Engineers with
extensive international experience. '
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Chapter 1
DISCUSSION

VM/VE DEFINED

Value Management/Value Engineering is an analytical management tool which focusses
on the elimination of unnecessary costs. VM/VE results are attained through the use of functional
analysis, cost modeling and creative exercises implemented through interdisciplinary teams.

Developed in the late 1940's by engineers at General Electric, VM/VE has spread
throughout the world and is now being used by major corporations to reengineer and restructure
organizations, improve projects and provide customer desired services. VM/VE studies are highly
structured exercises which closely follow a six step job plan and use a series of analytical methods
to determine new ways of providing the same function at equal quality but lower costs.

Value Engineering is a disciplined action system, attuned to one specific need:
accomplishing the functions that the customer needs and wants, whether these functions are
accomplished by hardware, service, a group of people, professional skills, administrative procedures,
or other at the lowest cost. In its disciplined thinking, value engineering is comprised of specific
mind-setting, problem-setting, and problem-solving, systems. These systems will assist anyone who
has the task of providing more of what the customer wants for less cost. The providing of more of
what the customer wants at the "best value" begins with answers to the following five questions:

What precisely is it that we are trying to accomplish?

What does it currently cost to accomplish it?

What are other ways to accomplish it?

What do they cost?

What is the lowest cost method that provides what the
customer wants/needs?

kWb -

Created for one specific purpose - the identification of unnecessary costs — value
engineering is a system, a complete set of techniques, properly arranged, for the sole purpose of
efficiently identifying unnecessary cost before, during, or after the fact. Some of the techniques are
familiar, some modified, some new. The effectiveness in utilizing this system depends upon the
understanding, training, and skill of the users, as well as the understanding of all business people in
the environment in which it operates.

Initial transfer of this technology is most easily conducted through a 40-Hour Workshop.
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VALUE MANAGEMENT/VALUE ENGINEERING WORKSHOP

THE WORKSHOP

Responding to requests from senior managers at the National Railway of Zimbabwe (NRZ)
and the Zimbabwean Ministry of Public Construction and National Housing (MPCNH),
USAID/Zimbabwe officers contracted with the Center for Financial Engineering and Development,
Inc. (CFED) to conduct a Society of American Value Engineers (SAVE) Module I Workshop at NRZ
facilities in Bulawayo. Recognizing that improving productivity and subsequent value of their
operations is paramount to success, the Ministry and Railway managers identified that VM/VE
training could best provide the opportunity for improving the performance of their key personnel.

As a result, on Sunday June 3, 1995 thirty five (35) Zimbabwean engineers and managers
gathered in Bulawayo, Zimbabwe to participate in Zimbabwe's first Certified Value Engineering
Workshop.

Consisting of 20 hours lecture and 20 hours of team studies the VM/VE methodology was
readily transferred to the participants. Utilizing real life projects for study, the teams focussed on
gathering information, developing cost models, seeking alternative ways to provide customers with
the identified function and prepared implementation plans for future use when they return to their
home offices. The objective of the workshop is to teach the methodology — not to finalize analysis
or document a complete report. Regardless, of the seven study projects reviewed, two of the studies
can be considered as 90-95% complete. In each study considerable progress was made and, on
average, cost reductions of 30 per cent were identified.

The Studies
Projects and processes reviewed during the Workshop included:

Rightsizing the NRZ Workforce

Reconstruction of Water System Mains in Harare.
Re-engineering the NRZ Infrastructure Organization
Siyi Pambili Ring Road in Bulawayo

Servicing Cowdry Park (1500 Housing Units)
Spin-Off of Non-Core Business in the NRZ
Upgrading of the NRZ Communication System

Qmmoawp

Using analytical tools learned during the Workshop, participants identified millions of dollars
of unnecessary costs which will be reviewed by their managers with the objective of eliminating or
reducing them. If approved, the railway and municipalities will be significantly more cost efficient
and effective.
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VALUE MANAGEMENT/VALUE ENGINEERING WORKSHOP

The original plan for the Workshop was to review and apply Value Engineering methodology
to at least two projects. This number was increased to four in the latter stages of planning and on the
first day of the Workshop was further increased to seven due to requests of the participants. A brief
discussion of these studies follows.

A. Rightsizing the National Railways of Zimbabwe Workforce — During the last several
years Senior Management at NRZ has focussed on matching the NRZ workforce to the jobs and
activities (functions) required to compete with alternative transportation challenges. To
address this issue a team of five NRZ managers identified that the highest order function of the
railway is to "Operate Profitably”. To accomplish this task the team determined that they must
"Satisfy User", "Ensure Convenience", "and "Ensure Dependability”. From these determinations
the team completed their "Function Analysis System Technique Diagram (FAST) and developed
a cost model which displayed how the NRZ currently spends some 923 million Zimbabwean

dollars.

Although it was not possible to complete this study during the 40 hour workshop the team
determined that significant operational improvements could be accomplished if more seasonal
labor was used in the track maintenance operations. This alternative, along with several others,
will be analyzed in the immediate future. (See Appendix). ' /

B. Reconstruction of Harare Water System — Five of the Workshops municipal experts used
their VM/VE training to focus on looking for new methods/materials to use when replacing
water mains in Harare. This group developed their cost model identifying over Z$10.5 million
of work for analysis. In the limited time frame they had to work, they proposed 25% of cost
reductions would likely be possible if they used new improved pipe. This group took their
analysis to the life-cycle cost process which was a different way of looking at costs than they had
previously used. (See Appendix).

C. Streamline NRZ Infrastructure — In a study closely related to Team A, this group focussed
their efforts on how best to accomplish the infrastructure work at NRZ. Selecting "Move
Product" as their highest order function, the team determined that "Facilitate Movement" was
the basic function which would be required to satisfy their objective. Following completion of
their FAST diagram the team next developed a Z$117.5 million cost model which showed that
most of their costs (45%) were in "Link Market" related functions and activities. Following
considerable analysis the team determined that the formation of a NRZ Infrastructure Division
to manage this workload would possibly be the most cost effective. The team identified three
other alternatives which are closely related and agreed to study further this entire operation.
(See Appendix).
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VALUE MANAGEMENT/VALUE ENGINEERING WORKSHOP

D.

S

Servicing Cowdray Park, Bulawayo — Engineers from the Bulawayo area and several of
their colleagues prepared a mini-VM/VE study to identify a better, less costly way of providing
access and utilities to the Cowdray Park area. Identifying "Service Stand" as their highest order
function the team concluded that they would focus on costs related to : "Assign Areas",
"Optimize Convenience", "Sustain Life", "Maintain Health", "Illuminate Area", and "Access
Site". Following minimal study, the team decided that savings of over 30% could be achieved
if they revisited the road layout and surfacing proposals. The team will now review this proposal
before recommending it as a solution. (See Appendix).

Siye Pambili Road Design — Reducing User Costs, maintaining environment, and focussing
on safety were design criteria which this team considered as they sought new and better ways
to approach road construction. Recognizing that 65% of their costs was incurred in "Prepare
Roadbed", "Prepare Subbase", and "Construct Base", the team zeroed in on this part of their
Z$5.32 million project. Developing alternatives on a life-cycle cost basis the team concluded
that considerable cost savings could be achieved if they redesigned their pavement. Using this
information the team will now investigate if they can implement the changes proposed. (See
Appendix).

NRZ Package Spin-Offs — Identifying non-core business activities for consideration as spin-
off candidates was the subject of Team F's study. Identifying "Increase Profitability" as their
objective, this group focussed on ways to "Assess Activity", and "Develop Strategy" as key
functions for their analyses. While considerable work will still be required prior to making any
final decision, the team agreed that the retirement exercise should continue, assets needed to be
disposed of, and opportunities exist for sub-contracting. The team also discussed the need to
perhaps review the list of core activities which had previously been conducted by using their
newly learned VM/VE skills. (See Appendix).

Upgrade Telecoms System on NRZ — "Co-Ordinate Business" was the highest order
function chosen by this team as they investigated new, less costly ways to provide
communications throughout NRZ. Recognizing the need to "Transmit Sound", and "Transmit
Data" as basic functions which must be satisfied, the team then complected their FAST diagram.
Recognizing that expansion of the copper lines was exceptionally costly (Z$397.6 million) and
difficult to secure, the team used life-cycle costs to demonstrate that a radio system was perhaps
the best alternative and could be accomplished for almost 27% less cost. The team will next
present their findings to the NRZ General Manager and determine what steps should be taken
in the immediate future for implementation. (See Appendix).
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Chapter 2

COURSE EVALUATION

Thirty of the full time participants that attended the course filled out course evaluation sheets.
Of these 29 identified that they thought the course was very valuable. Key words used to describe
their thoughts included: "my first experience at systematic training"; "the most valuable training I have
ever received"; "we need a lot more of this type training", "we need additional training to sustain
our efforts"; "a very fine course"; "instructors really knew their material"; "on a scale of one to ten
a ten plus".

The most significant comments centered around the need for others to attend this same type
course — almost unanimous!
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Appendix A

LIST OF PARTICIPANTS

National Railways of Zimbabwe
Mr. Samson Zumbika

Mr. Patrick Bonday

Mr. Kudakwashe Ndoro

Mr. Kainos Magumda

Mr. Thomas Kurebwaseka
Mr. Raphael Wabatagore

Mr. Logatie Mkandhla

Mr. Christopher Nambe

Mr. Chengetai M. Chivonivoni
Mr. Evans Marowa

Mr. Welcome Lugube

Mr. Philip Ngwenya

Mr. George W.T. Tyamzashe
Mr. David Scott

Municipal Officials

Mr. Itai Munyame Mutare
Mr. James Muzofa Chinhoyi
Mr. Simela Dube Bulawayo
Mr. Gunda Rugara Masvingo
Mr. Erasmus Moffat Gweru

Mr. Samuel Chiduza Marondera
Mr. Vumisani Sithole Harare
Mr. Paul Manamike Kwe-Kwe

Ministry of Public Construction
and Housing

Mr. Wingfield Vengesayi

Mr. Brighton Muzangaza

Mr. Luke Ncube

United States Agency
for International Development
Mr. Thomas Chiramba

Mr. Vusomuzi Sithole

Mr. Smart Mpofu

Mr. Herbert Dzinotyiwei

Mr. Tapiwa Viki

Mr. John Nyaruwa

Mr. Newton Mlotishwa

Mr. Elliot Mashingaidze

Mr. Stephen Wilfred Chimhamhiwa
Mr. Mazikhethela Banana
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SAMPLE EXCERPTS FROM STUDIES




VALUE ENGINEERING PROPOSAL

SEVEN

CASE STUDY A

STUDY NUMBER
PROJECT DOVNSIZING WORKFORCE
LOCATION NRZ
TEAM MEMBERS
S. ZUMBIKA (LEADER)
E. MASHINGAIDZE
W. LUGUEE
V.G. SITHOLE
L. NCUBE
CONSULTANTS
W.L. KELLY
K. RIKARD
VE SIGNATURE: %%—-7”
DATE: f’ / 67 7S .
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PROJECT:

o

ITEM/FUNCTION COST MODEL

01

MAINTAIN TRACKAGE 12 112 Millien
DEVELOP TRACTION 2 - : 224 Million
PLAN SERVICE 32 295 Million
REGULATE MOVEMENT 3 25 Million
ADMINISTER ORGANISATION | 18 //, 169 Million
OTHER M 98 Million
I 11 R RN AN A A |
TOTAL | 100% TOTAL CONSTRUCTION COST | $923
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ITEM/FUNCTION COST MODEL

STUDY ITEM:

PROJECT:

MAINTAIN TRACKAGE
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ANALYSIS MATRIX VEST FORM

SUBJECT: RIGHTSIZING WORKFORCE FUNCTION (g)__ MAINTAIN TRACK
COMPONENT OF: NRZ
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CASE STUDY B

VALUE ENGINEERING PROPOSAL

STUDY NUMBER ’.2/
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LIFE - CYCLE COST ANALYSIS

Using Present Worth (PW) Costs
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ANALYSIS MATRIX VEST FORM
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VALUE ENGINEERING PROPOSAL

CASE STUDY C

STUDY NUMBER -
PROJECT __STREAMUNE NRZ INFRASTRUCTURE
 LOCATION |
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LIFE - CYCLE COST ANALYSIS
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COURSE EVALUATION
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The thing I liked most about this course wasi-
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Future Value Management/Value Engineering Workshops would be better
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VALUE ENGINEERING PROPOSAL

SEVEN

STUDY NUMBER
PROJECT DOWNSIZING WORKFORCE
LOCATION NRZ
TEAM MEMBERS
S. ZUMBIKA (LEADER)
E. MASHINGAIDZE
We LUGUBE
V.G. SITHOLE
L. NCUBE
CONSULTANTS
W.L. KELLY
K. RIKARD
S
VE SIGNATURE:
DATE: & / é% 7S .



ITEM UNDER STUDY
BASIC FUNCTION(S)

FUNCTION(S) BEING ANALYZED

USER'S:

CODES:

RESTRICTIONS:

INFORMATION

RIGHTSIZING

NRZ

SATISFY USER

TRACK MAINTENANCE

ENSURE CONVENIENCE

DEVELOP TRACTION

SPECIAL CRITERIA

DESIGN HISTORY: (RESPONSIBILITIES, COMMITMENTS, STATUS, ETC.)



TELEPHONE CONVERSATION REPORT

PRQOJECT: STUDY ITEM/NO:
DATE: PHONE TO:
FROM: TO:

BY:

77



ITEM/FUNCTION COST MODEL

STUDY ITEM:

PROJECT.
D ITEMFU

MAINTAIN TRACKAGE 12 l ‘ l I l I l 112 Millien
_ 4:/,/ i
: Esitedsisiiksd
DEVELOP TRACTICN 24 - ; EHE 224 Million
PLAN SERVICE 32 295 Million
REGULATE MOVEMENT 3 25 Million
ADMINISTER ORGANISATION 18 169 Million
OTHER 1 98 Million
| L1 | | | l l |
TOTAL | 100% TOTAL CONSTRUCTION COST | $923




PROJECT:

ITEM/FUNCTION COST MODEL

STUDY ITEM:

MAINTAIN TRACKAGE 12 112 Million

DEVELOP TRACTION 24 - ; 224 Million

PLAN SERVICE 32 =—— 295 Million

REGULATE MOVEMENT 3 25 Million

ADMINISTER ORGANISATION | 18 169 Million

OTHER 11 98 Million
TOTAL | 100% | l | | | TIOTAL CIONSTRtlJCTIONlCOST $923




FUNCTION ANALYSIS AND COST/WORTH WORKSHEET

PROJECT RIGHTSIZING WORKFCRCE STUDY ITEM:  NRZ ORGANISATICN
' FUNCTION(S) - .} PRESENT. Vi,

RESTORE ALIGNMENT INCREASE MrCHANIZA-
RESTORE HARDWARE TION CONTRACT OUT
4ORK BALLAST HIVE QOFF AND HIRE
MAINTAIN TRACK FPROVIDE SUFPPLIES $11oM SEASONAL LAEOUR
DELIVER ROLSTOCK
&NSURE AVAILABILITY
MAINTAIN EQUIPMENT
DEVELOP TRACTION ACTIVATE CREWS $224M
GROUP DELIVERIES
PERFORM SHUNT
OPERATE TERMINALS
PLAN SERVICE 2950
MANAGE SCHEDULES
MAINTAIN COMMUNICATICN
REGULATE MOVEMENT % 2oM
FINANCE OPERATION
PROTECT ASSETS
MANAGE PERSONNEL
ADMINISTER ORGANISATION | MONITOR COMPLIANCE $267M

Ed

NOTES. Type of Funclion. B= Basic, 2nd = Secondary; Present Cost (c) is From Estimate
Initial Alternative: Mini-Brainstorm; Alternative Cost (W), Lowest known cost to satisfactonly achieve the function
V 1.1s Value Index (C/W), C/W<1 = GOOD VALUE, POOR VALUE ITEMS GHOULD BE STUDIED!
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 FAST DIAGRAM

: RIGHT SIZING NRZ WORKFORCE

HOW? .y

-y

GOALS reaarion [ v
- OPERATION BUDGET
MAINTAIN RESTORE WORK PROVIDE |
L TRACK ALIGNMENT BALLAST SUPPLIES
RESTORE REPLACE 1 PROTECT MONITOR
HARDWARE UNUSABLES ASSETS COMPLIANCE
DEVELOP DELIVER ENSURE MAINTAIN ADMINISTER
TRACTION {] LOCOMOTIVES [~ | AVAILABILITY EQUIPMENT [I™] ORGANISATION
T
OPERATE ~ SATISFYUsr || MOVE | DELIVER LEASE i CONTROL
PROFITABLY ; PRODUCTS WAGONS EQUIPMENT COMPLEMENTS
I 1 T
ENSURE ACTIVATE i MANAGE HARMONISE
i CONVENIENCE CREWS PERSONNEL RELATIONS
I T
ENSURE PERFORM REPLACE || FRODUCE
{| DEPENDABILITY SHUNT EQUIPMENT PAYROLL
i
FLAN GROUP CO-ORDINATE
i SERVICE DELIVERIES TRAINING
OPERATE
TERMINAL
REGULATE MANAGE | | MAINTAIN
MOVEMENT SCHEDULES COMMS
@; C. @ « SECONDARY FUNCTIONS
AN S - et e

don/a/sizing

1

FORECAST

DEMAND

MANAGE _l :
INFORMATION | -
SRR I

PREDICT
WORKLOAD

MATCH




SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT: STUDY ITEM/NO.:
1. 15.
2. 16.
3. 17.
4. 18.
5. 18.
6. 20.
7. 21,
8. 22,
8. 23.
10. 24,
11. 25,
12.

13.

14,




CRITERIA WEIGHTING PROCESS

PROJECT: STUDY ITEM/NO.:

A LEAST CONFRONTATION WITH UNIONS 1
g LEAST DISRUPTION TO OPERATIONS 8
c. MAXIMUM SAVINGS 8
D. FLEXIBILITY FOR CHANGE 1
E. SAFETY 16
F.

G.

H.

How Important

4 - Major preference

3 - Medium preference

2 - Minor preference

1 - Letter/Letter - no preference
each scored one point

B c D E

Al B4 c3 3'1! E4
Bler |3 |

cC| Ch E4

E4

Note: Drop Criteria with a Raw Score of 1

(Critieria which gets dropped may be considered

in Advantages/Disadvantages Analysis)




ANALYSIS MATRIX VEST FORM

SUBJECT: RIGHTSIZING WORKFORCE

FUNCTION (S) MAINTAIN TRACK
COMPONENT OF: NRZ
cosT % DISCUSSION:
WORTH  §

5
0 E w
08 5 B =
5 B B |foH|E E
A5 | ¢ HE S g8 a8 S
22| B |a 3= g
< 4 o <
[+ .L_'i I 5
RELATIVE 2 = |2
ALTERNATIVES WEIGHTS [ 16 | & [ 16 8 | 8 e | E
INCREASE 5 5 L 2
1 MECHANISATION %0 80| 32| 16 208 | 2
+ 2 3 3 14k
2 CONTRACT OUT 6L 22| 2| 2
M
3 HIVE OFF AND HIRE 64 34| 216 324/ 152 | 4
5 4
4 SEASONAL LABOUR %o > %0l 2o A / / 232 | 1
7
5 EXISTING 2 80 7 80| 32 8 / 200 | 3
8
7 / / /
8 /
9
10
11 . / / )
12 /
\ Excellent-S Very Good-4 Good-3 Fair-2 Poor-1 (VEST) /

VM/VE



ALTERNATIVE EVALUATION

PROJECT: RIGHTSIZING WORKFORCE STUDY ITEM:
FUNCTION BEING ANALYZED: __ TRACK MAINTENANCE
NO. SELECTED ‘ ADVANTAGES DISADVANTAGES IDEA
ALTERNATIVES . RATING
1. | INCREASE Less Labour, better quality High cost, specialised 2
MECHANIZATION increased productivity. equipment maintenance, total
occupatione
2e | CONTRACT OUT less overheads, improved May compromise safety, more 5
productivity. disruptions to operations.
3. | HIVE OFF AND HIRE No overheads, reduced cost. May compromise safety, more #
disruptions to operationms,
less flexible.
k, | SEASONAL LABOUR Reduced costs, reduced overheads Acceptability to Unions. 1

Maintains level of safetye.

g




COST ESTIMATE FORM

PROJECT: I[TEM/NO.:

ey
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LIFE - CYCLE COST ANALYSIS

PROJECT:

Using Present Worth (PW) Costs

STUDY ITEM / NO.:

Base Cost
Interface Costs

a

b

c.
Other tnitial Costs

Single Expenditures @ Interest

1. Year____ PW Factor
2. Year _____ PW Factor
3. Year____ PW Factor
4. Year _____ PW Faclor
5. Year _____ PW Factor
Salvage Present Worth

“ANNUALCOSTS (Bissd:

Annual Costs @ ______ Interest
a. Maintenance
Escal. Rate____ PWA Faclor
b. Operations
Escal. Rate___ PWA Faclor
c. Others
Escal. Rate
d Others .
Escal. Rate _____ PWA FActor
TOTAL ANNUIAL COSTS

PWA FActor

_TOTAL PRESENT WORTH COSTS

UFE CYCLE (PWY SAVIN




VALUE ENGINEERING PROPOSAL

PROJECT: STUDY ITEM/NO.:
ITEM'S FUNCTION(S):

LOCATION:

ORIGINAL CONCEPT

ORIGINAL CONCEPT

VE CONCEPT

SAVINGS

MPLEVENTATION COSTS (NGLUDING REDESIGN) _ |sUBTOTAL (RouNDED) | |

IMPLEMENTATICON COSTS

NET SAVINGS




ADDITIONAL ITEMS FOR STUDY

Listing of Items With Potential For Improvement

PROJECT: DISCIPLINE:




VALUE ENGINEERING SERVICES TRANSWORLD

IMPLEMENTATION SHEET - SUMMARY ACTIONS - ATTACH DETAILS

EUNCTION WHAT WHO WHEN

Track Maintenance Chief Executive )
APPROVE Re~engineering As Soon As Possible
SCHEDULE " Project Team 1 Week After Approval
REDESIGN " " 3 Months After Approval
ESTIMATE " " 1 Week After Redesign
BUDGET " " 1 Week After Redesign
COORDINATE n Sponsor Soon After Approval to Fini:
TEST Use of Seasonal Functional Head Soon After Design

Labour

The environment you are entering carries many roadblocks, such as:
Personal risk Is the change safe or is there risk? How much?

Change Will turf be reshuffled? Will there be big losers?
Is relearning required? Will it be traumatic or small?

Time Will the proposal fit into present schedules for completion or
delivery? Will it shorten present schedules?

Benefits Who are the big gainers? Who are the losers? Do
both individuals and the organizations benefit?

That list barely scratched the list of roadblocks that will flow across the path of
implementation. Any manager knows that if one can delay a decision for just two or
three weeks, the enthusiasm of a fresh idea will be dampened by the weight of habit
and special interests and it will be back to business as usual. And so to sleep.

ADVANTAGES:

DISADVANTAGES:

The functions shown are suggested active verbs. Use those functions applicable to
your project.



VALUE ENGINEERING PROPOSAL PLAN

PROJECT: STUDY ITEM/NO.:
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CRITERIA/IDEA MATRIX .
PROJECT: BO\«M\\S 1% ING WORK Fokes STUDY ITEM.: RAck. MAINTE NA NCE
LOCATION: NRZ (LR D) ITEM'S FUNCTION(S): Mo TAN  TRACKS ~
DISCIPLINE: TEAM MEMBER(S) TEL. NO.: ( ) _
SPECULATION-ALTERNATIVES MATRIX WEIGHTING OF ALTERNATIVES
1. (origiNaL concePT) (URRENT  [Y)EwoD ZF:_"fR'A WE'zHT = 1 = 2 43 - 4 - S 8
* Satisfies !
— function(s) Pa S0
2. INCREASE  MECRANISATION i — < 02 Cas B 5 <
~ - PACETY |16 0250|5520 48> %o
3. CONTRACT  OuUT SISRUP- a4 _q 2 7z 15
B, € 1o ©OFS s 32 2 2 % 40
4. WWE OFF AND HWIREC MAY A E AR
al & < 6 |24l 24 2 /
5. SEASONAL W AROUR. S ING -
6 /
7 Desirability Rank/
Total Weighted Value
8 * Satisfies function 5 a mwist criteria.  Its weight must be equal to or greater than any other.
Total weights x -3 (very good) = Minimum score for an alternative to be a sansfactory solution.
Note: Alternative Numbers are repeated at top of Matrix RANK VALUE: 5 = Excellent 4 = Very Good 3 = Good 2 = Fair 1 = Poor
RANK | ALT. NO. ‘... . ADVANTAGES DISADVANTAGES .. i« FINAL RANK
A 2
4 A : 4
| |

RECOMMENDED ALTERNATIVE:

L4

SEASONAL. LABROUR,

VM/

VE



VALUE ENGINEERING PROPOSAL

IS

STUDY NUMBER 2
PROJECT HARPRE WNARTER P ROA =T
LOGATION

TEAM MEMBERS
Vuathigsany SiThHe s

PHuL  MaNAMkE
LTI MG NY MG
R cHTon MuzANGAZN
) hMes MU OER

CONSULTANTS 1{‘

‘ . _. £n
Wawen B KEAA AND Wikeed

VE SIGNATURE:

DATE:

T
2
sy J
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g



INFORMATION

ITEM UNDER STUDY

BASIC FUNCTION(S)

FUNCTION(S) BEING ANALYZED

SPECIAL CRITERIA

USER'S:

CODES:

RESTRICTIONS:

DESIGN HISTORY: (RESPONSIBILITIES, COMMITMENTS, STATUS, ETC.)

A NG
£ v
g



TELEPHONE CONVERSATION REPORT

PROJECT: STUDY ITEM/NO:
DATE: PHONE TO:
FROM: TO:

BY:

£

Y
L N
o~




%
e

ALTERNATIVE EVALUATION

PROJECT: STUDY ITEM:
FUNCTION BEING ANALYZED:
NO. SELECTED ADVANTAGES DISADVANTAGES IDEA
ALTERNATIVES RATING




COST ESTIMATE FORM

PROJECT: ITEM/NO.:




LIFE - CYCLE COST ANALYSIS

Using Present Worth (PW) Costs

PROJECT:
STUDY ITEM/ NO.:
ToL

Base Cost
Interface Coslts
a.
b.
c.
Other Initial Costs
a.

b.

Single Expenditure:
1. Year ____ PW Factor
2. Year ____ PW Factor
3 Year _____ PW Factor

4, Year PW Factor
5. Year PW Factor
Salvage Present Worth

Annual Costs @ Interest

a. Maintenance

Escal. Rate PWA Factor
b. Operations

Escal. Rate ____ PWA Factor
c. Others

Escal. Rate______PWA FActor
d. Others

Escal. Rate___ PWA FAclor

_TOTAL ANNIIAL COSTS
WORTH COSTS




K.

ITEM/FUNCTION COST MODEL 3

\ bCISTUDY ITEM:

PROJECT HD p e

ExoaNgmenN

U Foem NoD ) '}L'f - .
Rl vt 2 2 [Z% — ST - , is0 o0
Repunce Pipes (194 %//////////////////Z///////////////////////// 8400, 000
Tl Vo Dg 0:3] (0o, 5OV
Ve PLyc (:’:4\;@«::5;4!2»4 , ’ 50, 0B0
COMTINGBYXES 1%, W 1,380 . 600
[ 1 I I l . |
TOTAL | 100% TOTAL CONSTRUCTION COST | $10580. 060




FUNCTION ANALYSIS AND COST/WORTH WORKSHEET

PROJECT: STUDY ITEM:

NOTES: Type of Function: B= Basic, 2nd = Secondary; Present Cost (c) is From Estimate.
Initial Alternative: Mini-Brainstorm; Alternative Cost (W); Lowest known cost to satisfactorily achieve the function.
V.l.is Value Index (CW); C/W<1 = GOOD VALUE; POOR VALUE ITEMS SHOULD BE STUDIED!
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SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT: STUDY ITEM/NO:.:
1. ° 15.
2. 16.
3. 17.
4. 18.
5. 19.
6. 20.
7. 21.
8. 22.
9. 23.
10. 24.
1. 25.
12.

13.

14.




CRITERIA WEIGHTING PROCESS

PROJECT: HARARZE WATER PRSIEX STUDYITEM/NO.: 2

A

B RELABLLITY 2% ?0
c MAINTAINABLITY TN ED)
D. ENVIROHEWTAL IMPACT o (M
E. _ OPERATIONAL  ECOLOHY i @
F ConNSTRUCTION TECHRLOLOGY 7 ( 2
G SAFETY 2 (G)
H AV AILABILITY OE  MATEBRIAL 4 (®

How Important

4 - Major preference

3 - Medium preference

2 - Minor preference

1 - Letter/Letter - no preference
each scored one point

ElEz| E2 | E2
Fl¥Fs Fz_
e | W,

Note: Drop Criteria with a Raw Score of 1
(Critieria which gets dropped may be considered
in Advantages/Disadvantages Analysis)




FUNGTION (S) TEANSHISHON OF WATEL

DISCUSSION:

ANALYSIS MATRIX VEST FORM

WARAPE WATER PROIECT

COMPONENT OF:
$

SUBJECT:
WORTH

COST

(VEST)

Poor-1

Fair-2

VM/VE

Good-3

Very Good-4
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ALTERNATIVE EVALUATION

PROJECT: HARARE WATER Proiscr STUDY ITEM: PIPE  TYPES. ’
FUNCTION BEING ANALYZED: TRANSPORT WATE [
NO. SELECTED ADVANTAGES DISADVANTAGES IDEA
ALTERNATIVES RATING
l PV.C . LOW COST I, POOE BEMUSTANCE To
z. EASY TO HARNDLE STATIC AP TRAIENT LOADS 3.
L, LAGHT WEIGHT 2. DAMAGED ®BY (LA~
4. oW FRICTIONAL LooReES VIOLET UGHuT
5. GO CORRZOSHOMN BESASTANCE 3. POOE ResASTANCE T
HEAT,
2. HoP Low c
_ ' AV AILA
2. EASY TO WAIDLE BADALY e | 2
B UGHT  WELGWT
A.10W FLchonAL LOSSES
B, Goop (ORROSSION RS STANE
&, Gooo 2EsAXE To STAMC
AD TRARGLENT LOADS,
Z. LOW FRiICTlonNAL Lo 5SS ’
3., CAN WITHOITAD 4TATIC
AND TRANSIENT  LoaD S




PROJECT:

COST ESTIMATE FORM

HARARE WATER PPoTetd TEM/NO-:

PIPES

G1  BRssw—tdcEmA .
Pipes 10,600 | 4500/ £5.000 .60
LABOLE. 0o | $340/m $2.400 . 500
GPR. PIPE 0.670 | 4 520/ §530Q o000
LA BOVR wiove | $ 20 /e 42,1060 . ¢UO
HDP PIPES o0 | $450/ & 4.5 00, TD
‘ LABOLER ©.000 | $210 /- $2.100.0600




LIFE - CYCLE COST ANALYSIS

Using Present Worth (PW) Costs

PROJECT: HARARE WATEIX PROTECT
STUDY ITEM/NO. WATE . PIPES

8.400, 0BT 7,400, 56D 6600.060D

Base Cosl
Interface Costs
a.
b.
c.
Other Initial Costs

B4 000 1. 460, 600 .

1. Year PW Factor 8,010\

2. Year_____ PW Factor
3. Year _____ PW Factor
4, Year ______ PW Faclor
5. Year PW Factor :

Salvage Present Worth o) 0 2.40v.50C @}J 6) o @)

Annual Costs @ tZ% Interest
a. Maintenance

Escal. Rate ____ PWA Faclor 8215 A7 0PD 347560 | 260 137115 | o500 |[135°531.5

b. Operations

Escal. Rate _____ PWA Faclor
c. Others

Escal. Rate _____ PWA FActor
d. Others

Escal. Rate ___ PWA FActor

| TOTAI ANNUAL COSTS AZov0
8.147,550 T.5%, 408 b, 1BL5315
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VALUE ENGINEERING PROPOSAL

STUDY NUMBER

STREAMLUINE NRZ INFRASTRUCTURE

PROJECT

LOCATION

TEAM MEMBERS

ES MAROWA

KP_ MAGUNDA

M BANANA

S  CHIMHAMIWA
H  DZINOTYIWEI
J NYARUWA

CONSULTANTS

VE SIGNATURE:

DATE:




INFORMATION

ITEM UNDER STUDY

BASIC FUNCTION(S) FACLITATE

FUNCTION(S) BEING ANALYZED

SPECIAL CRITERIA

USER'S:

CODES:

RESTRICTIONS:

DESIGN HISTORY: (RESPONSIBILITIES, COMMITMENTS, STATUS, ETC.)

MOVEMENT

g

Lo - T8



FUNCTION ANALYSIS AND COST/WORTH WORKSHEET

ot STULY M
: TEM OR COMPONENT - , FUNCTION(S) VL
| UNDERSTUDY - | VERE T NBUN TYPE
| CREATES HIGH WAY ; ;
; ) L LINKS | MARKETS | |
TRACK __HOLDS GRODS ) ; f :
i SUPPORTS .~ LOADS i ; j :
| __REGULATES = MOVEMENT i f ;
~ SIGNALLING __ENSURES SAFETY : j |
- . OPTIMIZE CAPACITY ; * |
; } ;
| TRANSCIEVE - INFORMATION
! '
- TELECOMS § !
i %
%, }
E ; ; |
: MONITORS i MOVEMENT ; :f | ;
{ i 4 :
SUPERVISORY CONTROL ' TRANSIMITS | INFORMATION _: g |
1 MONITORS | INFRASTRUCTURE g 3
' ! Y ! !
: ~' | i '
- POWER SUPPLIES ENERGIZE i EQUIPMENT ] 3 E 5
g ; | I
? f i A —
BUILDINGS . _HOUSES | EQUPMENT | i : !
HOUSES STAFF : * g ; ]
ACCESS ROADS ACCESS INFRASTRUCTURE ;
l j é i
: NOTES Type of Funchion. B= Basic, 2nd = Secondary: Present Cost (¢) 15 From Estimale. 2
i titiai Alternative: Mini-Brainstorm: Allernative Cost (W) Lowest known cost {o salislactorily achieve the function. !

+ Vs Value Index (C/W), C/W<1 = GOOD VALUE; POOR VALUE ITEMS SHOULD BE STUDIED!

BEST AVAILABLE COPY



SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT: STUDY ITEM/NO.:

., STATUS QUO is.

, CREATE INFR DIV 6
5. INFR.AS GVT DEPT 7. o
s INFR AS PARASTATAL f8. o
. PVT OWNERSHP .
. PUBLIC COMPANY 0. )

;. GVT_OWNED PVT 0. 2 .
8. 22. e e
9. 23.

10. A 24.

11. 25. N
12.

1a.

14.

P

o
-
3



*
FAST DIAGRAM NO.4 :

HOW ?---> “e---WHY ?
Optimaze Link Supply Maintain
costs ml markets mainline T safety

: track
: ‘ Direct
" : unit
u Restructure ] " Hold ‘w] I Supply *] K‘Optimize “
cost-nase product k=£‘ yards & L) organisation
u I —ﬂ' sidings ﬂ I
Audit
capacity
Regulate Suppl Optimize Identify
| movement =| signals =l = capacity ===y mismatch
- Quantify
needs
Monitor =~ Assure
=] movement avallability e
Supply - - Utilise
Move Facilitate =] super- Maintain resources
product movement visory = -=—dinfrastructure
= system F - —
=) Monitor Assure ‘Qptimize
infrastructure reliabilaty prLocesses
. Optimize
Transceive SUTply ‘ organisation
== information telecoms
Energise Supply ‘
] equipment electricicty }
H.0.? Basic fn Secondary fn Product
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6

8
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¥

03 Jand

Q3NMO 1AD
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4vd SV d3NI

ITEM/FUNCTION COST MODEL

STUDY ITEM:

LINK MARKET

45
HOLD GOODS 21
REGULATE MOVEMENT | 19
TRANSCIEVE  INFO 10
SUPERVISORY- CONTROL | 2
ENERGIZE EQUIPT 3

€

b SV 44N

1ANI 3LV

N0 SNLVIS

1103rodd

53,3m

24.5m

22,5m

11,9 m

2,6m

2,1m




PROJECT: _

CRITERIA WEIGHTING PROCESS

S

TUDY ITEM/NO.: |

o o x> »

RELIABILITY

SAFETY

COST EFFECTIVENESS

AVAILABILITY

ROLLING STOCK

COMPATIBILITY

€. e 10
r @OCD LASON/INTERFACE .. . ... °0
G . e e
H' - m - e e i dm— —— v e e I - - e e ms L — e 8 e ————— . ea

How important

4 - Major preference

3 - Medium p:eference

2 - Minor prefzrence

1 - Lelfter/lLetter - no preference
each scored one point

Note: Drop Criteria with a Raw Score of 1
(Critieria which gets dropped may be considered

in Advantages/Disarvantages Analysis)




ANALYSIS MATRIX VEST FORM

SUBJECT: = _ _FUNCTION (S)__ _

COMPONENT OF: ___

cosT $ L DISCUSSION: o
WORTH  § | _
DESIRED, CRITERILA \
5]
& Q
B =
= = =
- =
> o) m - > o <
21z < 4 |5 re z
x Qa. m = W z
&= | > = < m ul z
w, <L = Q ] < <
@z = h © 13 |3 @ L <
RELATIVE | & | & | & g2 |z |2 |3 -
ALTERNATIVES WEIGHTS | 15 = | 15 10 5 5 5 e I F
7 5 .- 4 5 - 4 L.~ 3 - m—,/" e -
| 1 STATUS QUO R 2 60 | -850 14 720 | % | i SR
5 5 5 4.4 o~ .
2 NRZINF OV kT /{ 50720 %0 f /'/ PR i
Lo 3 E 3.7 2 Pz I P
3 GVI DEPT %0 s 50 | >%8 L7 |70 L7 L L~ 118_“,__
d / / // ,/// B / V V
4 SEPARATE PARASTATAL |7 “6 i % ,"{ R i P i ks
P 5 5 7 |4 5 &~ | | .- i
5_PU3LIC OWNERSHIP |~ 60 751 750 | <24 | ~25 |20 |7 | om L7 %A |2
5 4 5 4 5 L T T A w1
6_GVI_OWNED PVI_CO. 75 50 |50 24 % 20 |~ - e
3 A -
7 _PVT OWNERSHIP 5 // / R i Ve /,/{/'
- ~ - - 7
8 / / ,-/ rd ~ ,,/
9 ’ / -
10
11 “ L |~ ﬁ:,/
> - TR AT Ty T T T T
/ ~ / // _///
12 e A 7 -l
/ p . e ,/’/ -
13 // s |- L » |~ -
\ Excellent-5 Very Good-4 Gond-3 Fair-2 Poor-1 (VEST)
/
56
VM/VE .s

R

o



ALTERNATIVE EVALUATION

PROJECT: _STREAMLINE INFRASTRUCTURE STUDY ITEM:
FUNCTION BEING ANALYZED:
i ! T 1
NO. SELECTED ADVANTAGES f DISADVANTAGES IDEA !
| RATING :

i ALTERNATIVES

1. STATUS QUO

| CONTINUITY,

CONTROL ,

! MODAL EQUITY,

2. INRZ INFR DIVISION

UNlON AGREEMENTS'

"PARASTATAL CULTURE =

!

CONTINUITY,

CONTROL ,

MODAL EQUITY,

MORE CUSTOMER FOCUS,

EF\NANCIAL INSTABILITY,

~1

@

s “PARASTATAL CULTURE .

| UNION AGREEMENTS.
| FINANCIAL INSTABILITY,

j
5

©

3. |PUBLIC OWNERSHIP

|
|
!
]
!

¢
1

4 .GVT OWNED PVT CO.

'LESS BUREAUCRACY.

ENHANCED BUSINESS CULTURE,

ENHANCED BUSINESS CULTURE,

{MODAL EQUITY,,

LESS BUREAUCRACY,

. ALTERNATWE RAIL
'COMPETION.

fREDUCED INTERFACE EFFICIENCY,

. LOSS OF CONTROL.
]
|

ALTERNPSr IVE RAIL |

COMPET

' LOSS OF CONTROL

REDUCED INTERFAQF

EFFICIENCY

6
®




PROPOSED

INFRASTRACTURE

DIVISION

0.M.(INFR)

CMPRS

SNR. MAN
ENG. SERV

SNR. MAN
( TRACKS)

SNR. MAN.
SIG & TEL

MANAGER
TPS

MANAGER
SUPP SERV.

OPNS

FIN

P&A

e

K



PERMANENT WAY

feamanent WAY

Related Infrastructure
Tracks

Signals
Telecommunications
TPS

Peamanvent WAY

Non-Related Infrastructure

Gvil  Estates
Housing
Operational Buildings

Ancillary Services

Electrical Power Supplies
Housing
Operational Buildings
Plant and E quipment

Signals Data Processing Equipment

i —
o~



VALUE ENGINEERING PROPOSAL

ARE=S

STUDY NUMBER
pRQJECT Cive P mo Zoad Denrad
LOCATION RuLhwa~io
TEAM MEMBERS _
oA b/vu%E' (Lc’\ﬁ—l\é‘E)
% Pvrau €L Crrmiva2 i C@e”c E€TM‘\)
Enasmus Moreat™
PH—\LIP N are m YA
CONSULTANTS
Moo
VE SIGNATURE:
DATE: g Juwne aas

B
5,

R

ok

N
2



INFORMATION

ITEM UNDER STUDY Veman oc Rowp . TruewmenT

BASIC FUNCTION(S) lmprove hcesss

FUNCTION(S) BEING ANALYZED steenaThen  PauemenT [ooTECT fAvEMENT
SPECIAL CRITERIA

USER'S: . S AfE T _ RERUCE  MSE Cox TS

— PAACITANY EMw\laNmst\l—r

CODES: U oAl XEsiord PARSIWUALY

RESTRICTIONS:
Nie

DESIGN HISTORY: (RESPONSIBILITIES, COMMITMENTS, STATUS, ETC.)
Mastreg P aru PoPOSALI, Arerous b



TELEPHONE CONVERSATION REPORT

PROJECT: STUDY ITEM/NO:
DATE: PHONE TO:
FROM: TO:

BY:

|l L



ITEM/FUNCTION COST MODEL :

PROJECT: STUDY ITEM:

EsTARLASH ST | q 1o
Berare Roaped |0s7 ,//////7 hio
PQEPA\ZE SURBRALE |13 o .‘ r :r. /.,,'. : l-”5
ConsTRUCT BasE 225 \\\\\\ tr2q
Pooreey L S= IE Y - ’\ ( l K 0-92

< A 1= w| ‘i, ) @::e/' : :" LS

TOTAL | 100% TOTAL CONSTRUCTIONCOST | § =, .22




FUNCTION ANALYSIS AND COST/WORTH WORKSHEET

PROJECT: = 1vA PAMEILY OUTER R ROMSTUDY ITEM: DECIG A & SONISTRU T ON]

P

—

NOTES: Type of Function: B= Basic, 2nd = Secondary; Present Cost (c) is From Eslimate.
Initial Alternative: Mini-Brainstorm; Alternative Cost (W); Lowest known cost to satisfactorily achieve the function.
V.1. is Value Index (C/W); C/W<1 = GOOD VALUE; POOR VALUE ITEMS SHOULD BE STUDIEDI

Move. EQQUIPTAENT | 7 fi} Yoo cav \ O= S320(4
T onARO SN STE [cowrauct | came ~ Fliocees | | |V=ss43&
MARNY PCoFICES 1) oo oso ! )= 4010 @
Yoo Qoo Mo %\,\QMQ_ @)= q079(2,
POAREEY PRECARATION-CLEAR By 2 D 1resvee ||
RE MOVE ToePgot L - y\\vgeso |
cahes RoAbREN ;')\\oo os0 )
CorapacT  |RoAL RED oo DD O .
SUBRPISE PREPARATION croc pILE | GRAVEL ) B ooo | 4
AU GRAVE 7 = N |
EUARE N GRAVE L PN |
Core AT SURRASE \ L0 660
PASE comsTrucTIONN [Stocx s | GrAvE o () Koo ceo| i
N Au GYANE . L) \ 200000 |
< PRE HD GUAVE 3 | 100000 |
ComRACT BASE \ 200 000 .
aer A G SPRAY PRIME L P 100 40
SPep RinhE e — () 9qrooso|’ f
Aoy AGGREGATE, 43> = A20000[{0,22
SOEA SDURFACE dr o ooo
CSSLAFETY Eexr ot e NG \ 950 ooo | |
ERECSTY Sl GMS ~ [ Js0ve-]| |
AL AN voAl LINEC [2) 150000] |
Eggc STREETLIGHTS 7150 000 ‘ ‘
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FAST (FUNCTION ANALYSIS SYSTEMS TECHNIQUE) DIAGRAM



SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT: g’ ~E P gy

N

7.

10.

11.

12.

13.

14.

RepuceE WIKNTH

VARY SURFAUNIG

2E AN e ot AT R CTiolN

Py ASEDR CONIATR A CTIaN)

YARY PANE MERNT THICKNE S

PR oTE T £ raVIRONKVENT

STARIC"ZE PAVEME T

VARY MNATERIRCS

STUDY ITEM/NO::

15.

16.

17.

18.

20.

21.

23.

24.

25.




CRITERIA WEIGHTING PROCESS

PROJECT: _ Sive Pamp STUDY ITEM/NO.:

A. SSASET Y 2.,
B. Co=T 3
c. __USER CcO=TS 3
D. MAITAN ABVLITY 1S
E. EnNN A ROSIME I TA § A PACTT 4
F.,  ComlSTRUCTION TE N0 &Y 3
G. DualCARICATY OF € omsTrucTioN Majepal L
H.

How Important

4 - Major preference

3 - Medium preference

2 - Minor preference

1 - Letter/Letter - no preference
each scored one point

AR A9 N2 [A |42 | AR
B[C?, |D3 [pd |R4 [&2
c - ) <y
AN C2, ¥y e
D b
Anpiil I N
Eled a9,
F F'Z
G

Note: Drop Criteria with a Raw Score of 1
(Critieria which gets dropped may be considered
in Advantages/Disadvantages Analysis)



ANALYSIS MATRIX VEST FORM

SUBJECT: Sy, PAmp o FUNCTION (S) |MPRrRoVE AceEs
COMPONENT OF:

COST _ $L4(bs55O _ | o7 DISCUSSION:__ WVWORTH "B (LE ExErc S E

WORTH $s5a1s 180

E 1 - ” T “o' J
J = 3 . S
v 2 v et - J [/ &/
Co=sTeucT |77 >~ o | m |2 | W u
o ALY ] STESER S
v €. v =
YAl TiE S Org o H 5 BV, Z %g v [ z o
Z ! — v , -~ =
u/l: S|V | Y] s z %5 S |< Z =
- s < -]
RELATIVE [& 0 | B Zlut| Yie 2 |z
ALTERNATIVES Wi(f:TS 15 ey V2. g B S A 5 L = ve
1 cwe™3 SPRAY 15 > 60 2 53.5 4S > 1'2:3 9 24 29% 12
2 ZOOMT:NEME:I&E S 4’4&4 29, > 35 =< |t e > 9 24 w4 |1
SOw. AspHAcT N 2
3 53\:70?5:?“ 4_50 Seo SZo|>4s |24t 5?_0 24 |34 293 12
N i
N | SO in e, PAVEME T LN =
214 o AsmAcT 4’&0 Ardc& L& % 15120 2 ’\ 42_4 287714
6
8 / /
9
10
11 //
12 / /
13 // /
\ Excellent-5 Very Good-4 Good-3 Fair-2 Poor-1 (VEST)
-

VM/VE 29



ALTERNATIVE EVALUATION

£

PROJECT: SO\ NYE. PAMRICT R N STUDY ITEM: RoAd corafTRUST| o
FUNCTION BEING ANALYZED: __ -¥' STve N GHTEN PAVE MAENT
NO. SELECTED ADVANTAGES DISADVANTAGES IDEA
ALTERNATIVES RATING
| | 2 00me PavEmMET |[RecmACIG AFTER 1Oy &L |m&LoW PREMIX OUERCAY \

sO &Ew*ﬁ T

120 PADE MAE NIT
—
LWERAY 4 H 1P

200 PAUEMENT
-\~
o SeRAN

— QPuiex To <o STEwm 7V

— QuicXEr To “AM SURFACE

FP U A E B To cofdsSTrcT PANEME N T

| e puinE S STAESIaTRENIN &
AFTER. 7| YR HENCE MSRueTS

e X X = L ¥
- REiEpa'— AFTRR. SYRS

AN
— R ord STRUaTION FuUrl
MG T N Y R ANAICATLE

$,‘°v-_\ cord £ TR —tTiond
e oasss PR vErME~T)
— RreraAw NG ARTER SyRS

e
™




COST ESTIMATE FORM

2o PALEMAEST

‘ +—
PROJECT: OpT Lo~ SO ASRRT renNO:

= \TE. E sTARGSHMENT

| RoabhpED PRy pARATION]

| oo oo

SURRASE PRE PARATION]

8R3 0o

BASE conNSTRucTIoN

200 O

Voo oo

OULFACINI O | oo 000 | R0 00D
SATET Y TS0 00 —1iocow
GrAanD Tov A - S S$42 00O
MAWWTENBNDCE ¢ 05T
PouTioE (epe YR soeo/ve | Seoo
P aev A CS\&GLE.\ fo"\""" Looceoceo oo o o0
d




COST ESTIMATE FORM

Lo ovavErmeaNT

PROJECT: @PT\O(\J 2*\+C—&\Pﬁ_;$?&ﬁ‘flTEMINO.:

£ sTARCISH S\ T

T

m&t X
S0

ROADRE b PexvAR ATION

SUR RASE  PREVAg ATONS

RACE CONSTRUTIoN

oo oo

{ 100000

SURTACINCS

Lo oo

FULooD

SAFETY

1 So oco

7 S‘QQQQ'

GRAND ToTPcl-

5 220 oo

M A INITEWANCE |

Voo uT i—E_ /vee 1)

= 0o

5 oo

e cg AN Glanew ) AFT SYRS

SOO OO

Cao oso




COST ESTIMATE FORM

lgO+
Oemiord R\ CmP F SPRAY Yy rev N .

PROJECT:

SATE  E STARCISHMENT

RoALREDL PRECARATI O \ y\oo ©0o

SURRACE  PRE PR RATion) ) — —_
Bace Cord TR U aTond [ | 00 ooo | oo oo
Sugracing e sow g9 0 os©
SATEE T 7S 0 oo IS0 00O
U R ToT A {070 0o
MANTE NA NCE 20ST
LouT i\t AT S“ooo/ff,z = ooco

Brepalind G (Sinees \Zp“g

SE00 oo

500 oo o

P cordorrucyiond 17

AN

26770 990

2_4_;]0 Do O

(RASEX su@AcE>




LIFE - CYCLE COST ANALYSIS ,

Using Present Wort /(PW) Costs
QeTion 2,) O 1o | )

PROJECT: Sive Pamzic
STUDY ITEM/NO.:_| ( 9 §!S d

$310062 542 @0 5841 g00

Base Cost
Interface Costs

a,

b.

c.
Other Initial Costs

a__ DNEecienN - 6l 245200 | 2345 800] BL 000 |7 WS 002 | 2L, 4 500] 2 w4 &5 O
b AprAN AN 1etoso | 1o | 24 000 | Lad @od] 201 CO°] 201 SO0
A3 000] - b L o= 4 Snq esd

Single Expendxtures @ lz [ Inlerest
1. Year™]  PW Faclor 9;452.% 2902 580|121225h

2. Year §___ PW Factor 0 5674 D00 ovo] 282700
3. Year 1€ PW Factor 915214 Soocmo| 168 A8 s ooooo| 1,095
4. Year 1% PW Factor O, 2549 Sooec| V18400
5. Year '5_ PW Factor_0* 1826 _ P :
Salvage Present Worth 5 OO, ['?’6529‘)

4 4 4 Soo jLo AsO 22770 o8| | 4 05 12,

Annual Costs e )2 Interesl
a. Maintenance
Escal. Rale PWA Factor ,, 310 So0 @ 24050 | cos= |24 039 |ooa |24 050

b. Operations
Escal. Rate _____ PWA Factor
¢. Others
Escal. Rate _____ PWA FAclor
d. Others
Escal. Rate _____ PWA FActor '
IQOTAL ANNIIAL GOSTS ‘ 24059 4 oSO 408
TOTAL PRESENT WORTH COSTS _ bAIL 550 6407009 59718 122

o nopee




VALUE ENGINEERING PROPOSAL

PROJECT: *  SIYE PAMEBII STUDY ITEM/NO.: A \r =5 , sP
ITEM'S FUNCTION(S): IMPRANE ACcECS
LOCATION: _BY O STCE NG HIEN] PAUE ~f

OO Poda ek ‘ SOM: Cave ve T
e £Spray | e £Sean
avd €2 Con Ly Hiow

o e -')KJLQPS~

ORIGINALCONCEPT | 5§ 923 ooo 4AH TS O
VE CONCEPT 4 €29 oo O 14 2 Q0 A9 I80"
SAVINGS el 2993 coO e e i D
IMPLEMENTATION COSTS (INCLUDING REDESIGN) SUBTOTAL (ROUNDED)

IMPLEMENTATION COSTS

NET SAVINGS




VALUE ENGINEERING SERVICES TRANSWORLD

IMPLEMENTATION SHEET - SUMMARY ACTIONS - ATTACH DETAILS

FUNCTION WHAT WHO WHEN
APPROVE Prosser Peorssan Ty ENG zolul9s
SCHEDULE ConsTRUCTION  RAS ENG 7198
REDESIGN ACTERNATIVE T 30{6“(10:24
ESTIMATE ALTERNS ATIVE. ':' M

BUDGET " a

COORDINATE

TEST

The environment you are entering carries many roadblocks, such as:
Personal risk Is the change safe or is there risk? How much?

Change Will turf be reshuffled? Will there be big losers?
‘ Is relearning required? Will it be traumatic or small?

Time Will the proposal fit into present schedules for completion or
delivery? Will it shorten present schedules?

Benefits Who are the big gainers? Who are the losers? Do
both individuals and the organizations benefit?

That list barely scratched the list of roadblocks that will flow across the path of
implementation. Any manager knows that if one can delay a decision for just two or
three weeks, the enthusiasm of a fresh idea will be dampened by the weight of habit
and special interests and it will be back to business as usual. And so to sleep.

ADVANTAGES:
DISADVANTAGES:

The functions shown are suggested active verbs. Use those functions applicable to
your project.



ADDITIONAL ITEMS FOR STUDY

Listing of ltems With Potential For Improvement

PROJECT: DISCIPLINE:

s o




PROJECT:

VALUE ENGINEERING PROPOSAL PLAN

STUDY ITEM/NO.:

~J



CRITERIA/IDEA MATRIX :

PROJECT: STUDY ITEM.:
LOCATION: ITEM'S FUNCTION(S):
DISCIPLINE: TEAM MEMBER(S) TEL. NO.: ( )

8% SRS y 5% Sadea L TN :
SPECULATION-ALTERNATIVES | MATRIX WEIGHTING OF ALTERNATIVE
CRITERIA WEIGHT 1 2 3 4 5 6

* Satisfies
Function(s)

(ORIGINAL CONCEPT)

P

* Salisfies function Is a must criterfa. Its weight must be equal to or greater than any other.
Total welghts x 4 {very good) = Minimum score for an alternative to be a satisfactory solution.

Note: Alternative Numbers are repeated at top of Matrix RANK VALUE: 5 = Excellent 4 = Very Good 3 = Good 2 = Fair

Desirabitity Rank/
Total Weighted Value

RECOMMENDED ALTERNATIVE:




VALUE ENGINEERING PROPOSAL

STUDY NUMBER f‘""
2

PROJECT e Ci”/();i 1500 SHards 3

LOGATION CotodRA / P AR/, 611/4% 450

TEAM MEMBERS )
Wingprecd 7. VersesAy)
Riucanhd  GunDA
K udbkmisie E. NDoko
N EwWTon MLoTSHWA
T HomAS C 7R Am BA

CONSULTANTS

6ML~r”wn~/o (7 1Y (éwc;p

VE SIGNATURE:

DATE:




INFORMATION

ITEM UNDER STUDY

BASIC FUNCTION(S)

FUNCTION(S) BEING ANALYZED

SPECIAL CRITERIA

USER'S:

CODES:

RESTRICTIONS:

DESIGN HISTORY: (RESPONSIBILITIES, COMMITMENTS, STATUS, ETC.)



TELEPHONE CONVERSATION REPORT

PROJECT: STUDY ITEM/NO:
DATE: PHONE TO:
FROM: TO:

BY:

el

R



ITEM/FUNCTION COST MODEL

STUDY ITEM:

Access SITE £2 ’ , I S66

MAinzAin  Hearn | 9 A LS

SusStan i FE 4 5 64

ASsiG Ahers | 2 283

Retonre Acqviies | I Y41 |
2

JLLuminfAge  AAEA

\\

284

TOTAL

100%

TOTAL CONSTRUCTION COST

$l4 o5




PROJECT:

ITEM/FUNCTION COST MODEL

STUDY ITEM:

TOTAL

100%

TOTAL CONSTRUCTION COST




FUNCTION ANALYSIS AND COST/WORTH WORKSHEET

STUDY ITEM:

PROJECT:

" Phepaee SafACE Foeptoots cdtl, foria.
Y 7 : ASS 16w AREAS Freagde. ool foim-asdl.
- /; f
Vi STanhs OP7T1mySE C ONVEN]EVCE rouds en-
Susra1n/ AIFE
MAvid ¥ | HERLTH

ILiymmdTE | AXER
ACCESS S| 7TE

NOTES: Type of Function: B= Basic, 2nd = Secondary; Present Cost (c) is From Estimate.

Initial Alternative: Mini-Brainstorm; Alternative Cost (W); Lowest known cost to satisfactorily achieve the function.
V1. is Value Index (C/W); C/W<1 = GOOD VALUE; POOR VALUE ITEMS SHOULD BE STUDIEDI




FAST (FUNCTION ANALYSIS SYSTEMS TECHNIQUE) DIAGRAM

‘ | ASSI&/ | |ouavmry 1DENTIEY :
- AREPS 11 acrvmes ACTrv s
HOW? ] ; | , WHY?
‘ oPTIASE | [REiE {
L CovVer g gl ACTIVIME S
‘ [ SuSTAiv | Disty tyre PupiPyy
| Al FE f' ; “’"’T“J [LATER
-t !
Seevie| | | PhomoTE
ol i ~ EALTH
2TOVR— ﬁcﬁw& _ B
5 MALVTAIN TRE oL
_ denery | £ EFFLEVT
| .‘ _
‘ h Llommire !
~ AREA ]
: o . EsTatlysyd
- ROUTE
| e |||
? T“ | sie s
HiGHE K ~— RREFPAE
DR det Rasi ¢ [ | SRFACE
e o S _
FU~NCT | "[:ZINCTIONS ;) N DARAA-

’ JZ]HC 71 oS




SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT:
1, jw/aced rso 4t Ahﬁ';l
2. WM éaa Lart M

3. /(acwé Jﬁm«f&a& an
ozt dlo

Aads adL lodueed tan Lot

1 Brae bus sow e Crdd Thiae
b4 Seads ol uzfaced

>

o

10.

1.

12.

13.

14.

STUDY ITEM/NO.:

185.

16.

17.

18.

18.

20.

21.

24.

25.

[
%

i



CRITERIA WEIGHTING PROCESS

PROJECT: STUDY ITEM/NO..

A, Sefoty T (2)
B." > (ost (4 (1)
c. @lyﬂm tng ﬁ)&é/?’/khv/ma éu// 2 (3)
o. _(Pualityls Za?mﬁ‘gf'é [ (6)
E. (efr‘lzrdy%%é bon8iple alooro 2 (5)
£ WMol <l Talelsas . >
" ' J(

H.

How Important

4 - Major preference

3 - Medium preference

2 - Minor preference

1 - Letter/Letter - no preference
each scored one point

D E F G H

w
o

> cl
c|C2|CX Fi

o |5 | FZ
7
F

Note: Drop Criteria with a Raw Score of 1
(Critieria which gets dropped may be considered
in Advantages/Disadvantages Analysis)



ANALYSIS MATRIX VEST FORM

SUBJECT:

COMPONENT OF:

FUNCTION (S)

COST $

WORTH  $

DISCUSSION:

| X é
RIS
o| o+ 3| SSTE|IT 2
- § RIS 13] 5]3 :
< — - i ) <
FISTETALS | & L |2
RELATIVE @ = |2
ALTERNATIVES WEGHTS | jir [E | o~ | = | o~ | — | | ™ e |
15&4@&:& ﬁoﬂaﬁ? 570 55 ! 4 q'ozﬁ A’-8 3 9 I He T
2 ,.%"f%ﬁd 25| 51245 125 PAC 170 | W
S ea e Bt 1550|268 mlB |24 |24 1s3V
“JLO”\, iausrmaﬁe’c'r'% 1q530%/ias//,g,]—£
s &m:é%_ ot e A1 2% |24 24573 1gs |
6 /
8 / /
9
10
“ ///
B L
B PV Ve
k Excellent-5 Very Good-4 Good-3 Fair-2 Poor-1 (VEST) /

VM/VE



ALTERNATIVE EVALUATION

PROJECT: STUDY ITEM:
FUNCTION BEING ANALYZED:
NO. SELECTED ADVANTAGES DISADVANTAGES IDEA
4 ,ALTERNATIVES RATING
4 | Bus ute and ertl. | * Redireed foot Spaggrad duot & mad fmﬂ&ﬂm [
rordl$ —plt redueed |+ Neficulban peeess fo gl plardio K',edewé /OLL
talint ,Qeaﬂ,u,ced tonathuction fome | [/ws&m M/ oL

wado

/ ‘/WW

«Mma@mm )

: ’“‘“‘“‘*“'ﬂ iniral Consractonling

Gzl 001

//‘eédj #her m‘é

&ML{ oot
’m%uéewamce, s

Zﬂﬂ’z‘%} bud fate
il A 22

e

mro W{MN mwﬁpm




COST ESTIMATE FORM

PROJECT: ITEM/NO.:




LIFE - CYCLE COST ANALYSIS

Cu;b' Stpmdt Using Present Worth (PW) Costs

PROJECT:
STUDY ITEM/NO.:

Base Cost
Interface Costs
a.
b.
c.
Other Initial Costs
a.
b.

Single Expenditures @ Z 0 Interest

1. Year /S PW Factor_0+ Ob4y X AYbHY 2467 [60-j3

2 Year____ PWFactor
3. Year_____ PW Factor
4 Year___ PWFacler_____
'J{)R‘S Year _3_@__ PW Factor_~~~ (L))

Salvage Present Worth

£

Annual Costs @ Interest

a. Maintenance ‘? 15 )
Escal. Rate PWA Factor 79 5
b. Op rat o
Es“g KA EL ik Factor 0*053 2274 013
c. Others ( %05 )
Escal. Rate _____ PWA FActor
“vageze d. Others
'Y (\ Escal. Rate _____ PWA FActor
e LTOTAL ANNUAL COSTS 2333 [ 1L] FJY

TOTAL PRESENT WORTH COSTS

o431




VALUE ENGINEERING PROPOSAL

PROJECT: STUDY ITEM/NO.:
ITEM'S FUNCTION(S):

LOCATION:

, toacls bl tedueed S LK.

ORIGINAL CONCEPT | }f 5606 238D L7 Geo
VE CONCEPT DS |05 2/ nuo
SAVINGS : L2/ | 297 26630
b
IMPLEMENTATION COSTS (INCLUDING REDESIGN) SUBTOTAL (ROUNDED)
IMPLEMENTATION COSTS
NET SAVINGS




VALUE ENGINEERING SERVICES TRANSWORLD

IMPLEMENTATION SHEET - SUMMARY ACTIONS - ATTACH DETAILS

FUNCTION WHAT WHO WHEN
APPROVE

SCHEDULE

REDESIGN

ESTIMATE

BUDGET

COORDINATE

TEST

The environment you are entering carries many roadblocks, such as:
Personal risk Is the change safe or is there risk? How much?

Change Will turf be reshuffled? Will there be big losers?
Is relearning required? Will it be traumatic or small?

Time Will the proposal fit into present schedules for completion or
delivery? Will it shorten present schedules?

Benefits Who are the big gainers? Who are the losers? Do
both individuals and the organizations benefit?

That list barely scratched the list of roadblocks that will flow across the path of
implementation. Any manager knows that if one can delay a decision for just two or
three weeks, the enthusiasm of a fresh idea will be dampened by the weight of habit
and special interests and it will be back to business as usual. And so to sleep.

ADVANTAGES:

DISADVANTAGES:

The functions shown are suggested active verbs. Use those functions applicable to
your project.



™

ADDITIONAL ITEMS FOR STUDY

-ting of Items With Potential For Improvement

DISCIPLINE:

RECOMMENDED ALTERNATIVE

.

HRS

e

VM/VE
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VALUE ENGINEERING PROPOSAL

STUDY NUMBER 6

PROJECT PACKAGE SPIN-OFFS

LOGATION ZIMBABUE

»

TEAM MEMBERS

C CHIVONIVONI (TEaM LEADER)

- S MPOFU

P S BONDAI

T VIKI Secqo o,

T T KUREBWASEKA

CONSULTANTS

B KELLY

K RIKAFD

VE SIGNATURE:

DATE:




INFORMATION

ITEM UNDER STUDY PACKAGE SPIN-OFFS

BASIC FUNCTION(S) -

FUNCTION(S) BEING ANALYZED N 7T ES
SPECIAL CRITERIA

USER'S: 1. 1 dentify nmon-core business activities.

2. Study each and evaluate the best way of getting value
for money from them.

3. Make implementation proposals of preferred options.

CODES:

RESTRICTIONS:
1. Iegislation
2. Industrial Agreements
3+ Financial Constraints
4. Managerial Commitment.

DESIGN HISTORY: (RESPONSIBILITIES, COMMITMENTS, STATUS, ETC)

(1) Change In Govermment FPolicy
(ii) Ecomomic Structural adjustment Programme.



- TELEPHONE CONVERSATION REPORT

PROJECT: STUDY ITEM/NO:
DATE: PHONE TO:
FROM: TO:
,_,.
BY:
g"‘“]
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PACKAGE SPIN-OFFS
‘Wednesday, 7 June, 1995
14:59

ASSESS MARKET

ASSURE
DEPENDABILITY

INCREASE
PROFITABILITY

ASSESS ACTIVITY

RE-ENGINEERING
PROCESSES

DEVELOP
STRATEGY

SHED NON-CORE
SERVICES |

PACKAGE SPIN-OFF

ASSURE
CONVENIENCE

ATTRACT USER

SATISFY USER

INFRASTRUCTURE
OPTIMISATION

RETAIN NON-CORE
SERVICES




SECOND

Wednesday, 7 June, 1995
14:59
»|  GUARANTEE HANDOVER REAL
RETIRE STAFF PROMOTE SURVIVAL START-UP MARKET > ESTATE
RETRENCH STAFF
CAPITALISE HANDOVER
BENEFITS ASSIST MARKETING SECURITY
DISPOSE ASSETS
;- oo
ESTABLISH WORKER
- ENTERPRISES > HANDOVER
GUARANTEE LOANS Busmsss TRAINING CATERING
-
SUBCONTRACT PROVIDE EQUITY ESTABLISH : HANDOVER CMW
SERVICES - > CONTROL SYSTEMS '

/,@.,»;?&



ITEM/FUNCTION COST MODEL ‘

PROJECT:. STUDY ITEM:

'

3 -
o

\

?

TOTAL | 100% TOTAL CONSTRUCTION COST | $

P

lrgranns ity



SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT: STUDY ITEM/NO;
1 15.
2. 16.
3. 17.
4. 18.
5. 19.
6. 20.
7 21.
8 22,
9 23.
10. 24,
11. 25,
12.

13.

14.

JEL




FUNCTION ANALYSIS AND COST/WORTH WORKSHEET

PROJECT: PACKAGE SPIN-OFF STUDY ITEM:  NON-CORE BUSINESS

PACKAGE SPIN-OFF Provide Suppoxt

NON~CORE BUSINESS

CENTRAL MAINTENANCE WORK- | provide transport B |#1l2 milligqn SUB~CONTRACT $6.6 millibn
SHOPS, - nrovide machinery RETAIN $12 milliop

EMPIOYEE ENTERPRIGES|$6,6 millibn
CATERING provide food B $2 million SUB-CONTRACT $0.5 million

STAFF ENTERPRISES  |$0.5 millibn

SECURITY gaf eguard property B $16 millidn SUB-GONTRAGT $7.2 millibn
T ENTE! $7.2 millibn
REAL ESTATES manacse riies B $9 million SUBR-CONTRACT $4 millio

NOTES: Type of Fufiction: B= Basic, 2nd = Secondary, Present Cost (c) is From Estimale.,
i Initial Alternative: Mini-Brainstorm; Alternative Cost (W); Lowest known cost to satisfactorily achieve the function,
% V.1, is Value Index (C/W); C/W<1 = GOOD VALUE; POOR VALUE ITEMS SHOULD BE STUDIED!

o

s



CRITERIA WEIGHTING PROCESS

PROJECT:  PACKAGE SPIN-OFFS STUDY ITEM/NO.: 6

A

B -

c. INCREASE RRVENUB 7 (7)
D. IMPROVE COMPRTITIVENESS 5 (9)
E. ENSURE SUSTAINABILITY 20 (3)
F. REDUCE DEFICIT ' 14 (5)
G. _REDUCE COSTS 15 (4)
H. INCREASE PRODUCTIVITY 22 (2

| I. SATISFY CUSTOMER 7 (1)
J. IMPROVE INDUSTRIAL RELATIONS o (10)

How Important

4 - Major preference

3 - Medium preference

2 - Minor preference

1 - Letter/Letter - no preference
each scored one point

B2 ad a3 B4 F3 | G3 | H4 A3 A3

B4 B4 B3 B2 | B3 H2 B3 B4

Note: Drop Criteria with a Raw Scoré of 1 . H
(Critieria which gets dropped may be considered H H3 3
in Advantages/Disadvantages Analysis)




ANALYSIS MATRIX VEST FORM

SUBJECT: ___PACKAGE SPIN-OFF FUNCTION (S) -
COMPONENT OF:  INCEEASING PROFITABILITY

COST $ 39 MILLION _ , _ DISCUSSION: _ INCHEASE PROFITABILITY BY SHEDDLNG-OFF
WORTH  $ 18.3 MILLION NON-CORE BUSINESS.

3 & E
g1 d 3
SHED-OFF NON-CORE 3| H = o
ACTIVITIES | g | 32 E1 g
2
g 2 3 £ o 0
= f g 8 £ 8 %]
g ) ) (5 3] A 2 [ b g
=l =zl 4| 8| 8| 8 3 | @ :
e 2 2 2|8 = =
= @ H = % = H 0 3 2
RELATIVE 7 g |2
ALTERNATIVES WEIGHTS T N Q 0 S | = =1 2 |E
i
A
2 RETRENCH STAFF LV 0 L 20 15 &G L o | 21 86 |12
|
3 DISPOSE ASSETS %20 | Ziw | o /30 22l A | P s 21 56 |53
>y =) 2 / / /
4 EST, WK. ENT, ‘2.6 W—l—%é 3%2 Bsa =7 { 50 |5
i - ] | [
5 SUB~CON. SERVICES 56 | 216 1 200 | 265 1 260 LA 213 14
6 / /
8 /
9
10
12 /
\ Excellent-5 Very Good-4 Good-3 Fair-2 Poor-1 (VEST) W

VM/VE

e

¥
L
&

3




ALTERNATIVE EVALUATION

PROJECT: PACKAGE SPIN-OFF STUDY ITEM: NO. 6
FUNCTION BEING ANALYZED: ___ SHED OFF NON-CORE ACTIVITIES
NO. SELECTED ADVANTAGES DISADVANTAGES IDEA
ALTERNATIVES RATING
l.| Retire Staff l. Quick and straight forward 1. Drain in expertise.
2. Cosgt-effective 2. Retention of dead wood. |
3« Enhances productivity
if. Sub-Contract le Infra-Structure provided by l. Uncommitted expertilse.
Contractor. 2¢ Mo guarantee of sustain-
2. Contract Performance ability. 2
3+ No overheads 3+ Mornopoly pricing.
4. Cash from Disposed ussets.
3+ | Digpose Assets l. Ready Cash for operations. 1. Dilute Capital base.
2. Pay-off debts 2. less collateral security. 2
4. | Vorker Enterprises 1. Social Obligations l. Relocation of costse
2. Cagh from Assets Disposal. 2. Start-up cogts high.
3« No Overheads. 3. Takes time to develop. ‘+
| % | Retrench Staff l. Straight forward. 1. Expensive packages.
2. Targeted areas. 2. Difficult to reach agree-
3. Enhances Productivity. mens. '
3. Poor Industrial Relations. iy
4. Iowers staff morale.
5 Uncertainty.




PROJECT:

COST ESTIMATE FORM

PACKAGE SPIN-OFF

ITEM/NO.:

$ 9 MITLION




A 0

A AR ARG TR DR 2 T SR
.

PROJECT:  PaCKAGE SPIN-OFF

STUDY ITEM/NO.: 6

Base Cost
Interface Cosls
a.

b.
c.
Other Initial Costs
a.
b.

Single Expenditures @ Interest

1. Year_____ PW Factor
2. Year______ PW Factor
3. Year_____ PW Faclor
4. Year ______PW Faclor
5. Year PW Factor
Salvage Present Worth

Annual Costs @ Interest

a. Maintenance
Escal. Rate PWA Factor

b. Operations
Escal. Rate ____ PWA Factor
c.Others  \NNUAL DIFFERENCE
Escal. Rate PWAFAeter 2,100
d. Others
Escal. Rate ____ PWA FActor

_TQTAI ANNUAL COSTS D YEARS

LIFE - CYCLE COST ANALYSIS

Using Present Worth (PW) Costs

$39 M.

$18.3

$20.7M

TOTAL PRESENT WORTH COSTS




VALUE ENGINEERING PROPOSAL

PROJECT: PACKAGE SPIN-OFF STUDY ITEM/NO.:

LOCATION: ZIMBABWE (BULAWAYO)

* MAINTAIN NON-CORE BUSINESS

ITEM'S FUNCTION(S):

SHED-OFF -
NON-CORE BUSINESS

$39 MILIION $39 MILLION
VE CONCEPT $18.3 MILIION | $18.% MITITON
SAVINGS $20.7 MILIION $43.6 MILIION
IMPLEMENTATION COSTS (INCLUDING REDESIGN) SUBTOTAL (ROUNDED) o
IMPLEMENTATION COSTS

NET SAVINGS




VALUE ENGINEERING SERVICES TRANSWORLD

IMPLEMENTATION SHEET - SUMMARY ACTIONS - ATTACH DETAILS

FUNCTION WHAT WHO WHEN
APPROVE

SCHEDULE

REDESIGN

ESTIMATE

BUDGET

COORDINATE

TEST

The environment you are entering carries many roadblocks, such as:
Personal risk Is the change safe or is there risk? How much?

Change Will turf be reshuffled? Will there be big losers?
Is relearning required? Will it be traumatic or small?

Time Will the proposal fit into present schedules for completion or
delivery? Will it shorten present schedules?

Benefits Who are the big gainers? Who are the losers? Do
both individuals and the organizations benefit?

That list barely scratched the list of roadblocks that will flow across the path of
implementation. Any manager knows that if one can delay a decision for just two or
three weeks, the enthusiasm of a fresh idea will be dampened by the weight of habit
and special interests and it will be back to business as usual. And so to sleep.

ADVANTAGES:

DISADVANTAGES:

The functions shown are suggested active verbs. Use those functions applicable to
your project.




ADDITIONAL ITEMS FOR STUDY

Listing of ltems With Potential For Improvement

DISCIPLINE:

PROJECT:

COMPUTER BUREAU ACTIVITIES INTER~-TWINNED WITH

OTHER CORB-BUSINESS.

BLACKSMITH SHOP
SEPARATE EXERCISE REQUIRED.

PLATER WELDER SHOP
" MACHINE SHOP

WORKSYARD

CENTRAL ELECTRICAL WORKSHOP

TARPAULINS SHED.




VALUE ENGINEERING PROPOSAL PLAN

PROJECT: _ PACKAGE SPIN-OFF STUDYITEM/NO.: __6

1o Retirement Exercise to continue,

2. Dispose of Assets.o

3e Sub=-contract Services.

4, Establish Worker Enterprises.

5« Retreachment to be undertaken as a
last resort (Problems of implementation).

NB

Cross functional team to be set up immediately

to pursue options 2, 3, and k.




1 G,

VALUE ENGINEERING PROPOSAL

STUDY NUMBER ’}
PROJECT UPGRANE TELECoMS SSSTEW  On NR.=Z
LOCATION N R=

TEAM MEMBERS
™~ Nl e N

R. WARATAGoRE
. MA L WA
C . NC uae

G/};o felel™ AN A Z ASIH-E,

CONSULTANTS
N/
VE SIGNATURE:
DATE: OF.o¢ TS

I

/
H
I



INFORMATION

ITEM UNDER STUDY URCERADE “Telacoms ey N2>

BASIC FUNCTION(S) 'elE Conv

FUNCTION(S) BEING ANALYZED

SPECIAL CRITERIA

USER'S:

CODES:

RESTRICTIONS:

DESIGN HISTORY: (RESPONSIBILITIES, COMMITMENTS, STATUS, ETC.)

AN
.

R |



TELEPHONE CONVERSATION REPORT

PROJECT: STUDY ITEM/NO:
DATE: PHONE TO:
FROM: T0O:

BY:

.
A




PROJECT:

ITEM/FUNCTION COST MODEL

STUDY ITEM:

TOTAL

100%

TOTAL CONSTRUCTION COST




LLA

FUNCTION ANALYSIS AND COST/WORTH WORKSHEET

—

ACeAd: —NStem(Tie -as) STUDY ITEM

~ \
U Pz n TRANYM (T ‘_‘ifc_\&ﬂa‘“s.a
' Ty @ RiYying N E é\ﬂ.xqé_sfss
TSI ST aN
ME—TA [N -’.—\? MS‘H"S’S‘I\;.& ??\o\l\-“):-:. A‘k(\‘d"\l-’\"‘
—
B RNt W
C CedE .‘Vﬁ’%ﬁNn’”ON
!
S Syt R es ‘ou'r'a ME N Ce §
LC" LU @menT
SU i Perz; L«:K’—D
LL LY AT R
T b WA T

NOTES: Type of Functlion: B= Basic, 2nd = Secondary; Present Cost (c) is From Estimate.
Initial Alternative: Mini-Brainstorm; Alternative Cost (W); Lowest known cost to satisfactorily achieve the function.
V.1 is Value Index (C/W); C/W<1 = GOOD VALUE; POOR VALUE ITEMS SHOULD BE STUDIED!
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FAST (FUNCTION ANALYSIS SYSTEMS TECHNIQUE) DIAGRAM
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SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT:

o

1.

10.

1.

12.

13.

14.

UTGeens=h CoPPER

= RE s Q& usen

W

Q&Rc Bu2ied

QA\—S%Q

%\T{LL-‘_rE:

STUDY ITEM/NO::

15.

16.

17.

18.

19.

20.

21.

23..

24,

25.

T

NN



CRITERIA WEIGHTING PROCESS

PROJECT: STUDY ITEM/NO.:

i
3 SRR
Y 5%
e
S
?}.Wm SR w*

A NANDAL, RRomE a

B." \v«w\um{\f TRoM  EL xRSy \M~&~e?\e\&= \ -

c. MacTAauasL Ty 12 (\1)

D. _ARPAC T B (2)

E. ?‘—Ex\&n—-\‘r‘f é (5

F. CQM?#\‘\ S VLS b 7 (4—>
SUERA T~

G. Coma MY )

H. ,\“etu A&y T~

How Important

4 - Major preference

3 - Medium preference

2 - Minor preference

1 - Letter/Letter - no preference
each scored one point

A
ALALIE TAg AL AL | K BT
G
BlCzibs |E> |F= &\\
C <\
C3 C3|% |C2
> b
D \ i
£y i BS
E| S
£ 1€
F F?..
G

Note: Drop Criteria with a Raw Score of 1
(Critieria which gets dropped may be considered
in Advantages/Disadvantages Analysis)




ANALYSIS MATRIX VEST FORM

SUBJECT: FUNCTION (S)
COMPONENT OF:

cosT  § DISCUSSION:

WORTH $

wl o~
é A 17
[ ( C ° :’ > K {
I I 1 BT ol I B S
1 o AN £l ¢ g o
o A - et 2 < , s - L 0 (E‘
e 21z 7| € 1 51 s sl € g
i1s| 43 Z L T vl Iy o Z
] ] < - - & -— g - — N =
Sl = 1 1= ~ B { <<
t o DA ; ‘ O =
RELATIVE 1@ . = =
ALTERNATIVES WEGHTS [ o | & [ =\ | izl 8 | & | — | i
2 v 13 T 13 02 7|5 ~
1 UPGRADE CFPer 42, 2 i i 2 P j 4- = /‘4‘~§ 4
_ 4 2 5 713 5 / £ 713
2 -R: = 3\4’5:';“\& iN Az A 2L A © <5 2 = 4.4 3
o 4 2N 53, y VatdE -
3 Fare Hhumay %4 ‘a3l s 1 5 c L a- LC e |73 265 12
5 A A AA 44 Z4Vd!
4 Qﬁé\e 705 4 4 783 4o 2% =2 341}
] / / /
6 / / /
8 / /
9
10
M / /
12 /
& Excelient-5 Very Good-4 Good-3 Fair-2 Poor-1 (VEST) j

VM/VE

R
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ALTERNATIVE EVALUATION

PROJECT: STUDY ITEM: ]
FUNCTION BEING ANALYZED:
NO. SELECTED ADVANTAGES DISADVANTAGES IDEA
ALTERNATIVES RATING
3 [ RRE .SM%PENBE_\ - Ve -4 Aloyr \N”\ ENSINE
— L) CaneT - Exfos®y -
- s%ne To ADVERsE W EATHER \')
Commy [NR N
—— A AL P ey S A
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LIFE - CYCLE COST ANALYSIS

Using Present Worth (PW) Costs
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[6771 O.

PROJECT: "Tiwwo s 75 45 o i
STUDY ITEM/NO.:

Base Cost [T A Zeost /1T JA7 Nt AT 2650M

Interface Costs EXAW3/0- (OST
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Other Initial Costs (Sp0s A5y | S-S | i5rss- Aom | 40787 | inrenterone
a, [nkerfoseres [ FErerce {r1 - O 0Gem
b, 5yes _om | A3 /o7 e 02 34 i
' ' (TP i N
AEXINGEER R e oS et TN NG S H 04 R
Single Expenditures @ |nterest [1pom) /3 Im | [ 0 239 !
1. Year _____ PW Factor ‘ atovey | [ ZQCOVO#
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3. Year_____ PW Faclor - i fou D701 1”7
4. Year ____ PW Factor ’
5. Year PW Factor
Salvage Present Worth

Annual Costs @ Interest

a. Mainlenance

Escal. Rate _____PWA Factor
b. Operations

Escal. Rate ______ PWA Faclor
c. Others

Escal. Rate ____ PWA FAclor
d. Others

i Escal. Rate _____ PWA FActor
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VALUE ENGINEERING PROPOSAL

PROJECT: STUDY ITEM/NO.:
LOCATION:

ITEM'S FUNCTION(S):

ORIGINAL CONCEPT
VE CONCEPT
SAVINGS

0 —
IMPLEMENTATION COSTS (INCLUDING REDESIGN) SUBTOTAL (ROUNDED)

IMPLEMENTATION COSTS

NET SAVINGS




VALUE ENGINEERING SERVICES TRANSWORLD

IMPLEMENTATION SHEET - SUMMARY ACTIONS - ATTACH DETAILS

FUNCTION WHAT WHO WHEN
APPROVE

SCHEDULE

REDESIGN

ESTIMATE

BUDGET

COORDINATE

TEST

The environment you are entering carries many roadblocks, such as:
Personal risk Is the change safe or is there risk? How much?

Change Will turf be reshuffled? Will there be big losers?
Is relearning required? Will it be traumatic or small?

Time Will the proposal fit into present schedules for completion or
delivery? Will it shorten present schedules?

Benefits Who are the big gainers? Who are the losers? Do
both individuals and the organizations benefit?

That list barely scratched the list of roadblocks that will flow across the path of
implementation. Any manager knows that if one can delay a decision for just two or
three weeks, the enthusiasm of a fresh idea will be dampened by the weight of habit
and special interests and it will be back to business as usual. And so to sleep.

ADVANTAGES:

DISADVANTAGES:

The functions shown are suggested active verbs. Use those functions applicable to
your project.

S

K\;,&M %

Maag.,



ADDITIONAL ITEMS FOR STUDY

Listing of Items With Potential For Improvement

PROJECT: DISCIPLINE:

A
A :
AR
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VALUE ENGINEERING PROPOSAL PLAN
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CRITERIA/IDEA MATRIX

PROJECT: STUDY ITEM.:
LOCATION: ITEM'S FUNCTION(S):
DISCIPLINE: TEAM MEMBER(S) TEL. NO.: ( )

SPECULATION-ALTERNATIVES

MATRIX WEIGHTING OF ALTERNATIVES

1. (ORIGINAL CONCEPT)

WEIGHT 1 2 3 4 5 6

CRITERIA

* Satisfies

Function(s)

e

7
pd

e
A

Desirability Rank/

Total Weighted Value

* Satisfies function is a must criteria. Its weight must be equal to or greater than any other.

Note: Alternative Numbers are repeated at top of Matrix

Total weights x 4 (very good) = Minimum score for an alternative to be a satisfactory solution.
RANK VALUE: 5 = Excellent 4 = Very Good 3 = Good 2 = Fair

RANK

RECOMMENDED ALTERNATIVE:

VM/VE
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