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EXECUTIVE SUMMARY

Thirty- five engineers, managers, and technical experts from the National Railways of
Zimbabwe (NRZ) and Zimbabwe's Ministry ofPublic 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 fmanced 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 ofZimbabwe 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
ofCFED. Mr. Kelly and Mr. Rikard are Certified Value Specialists and Professional Engineers with
extensive international experience.
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Chapter 1

DISCUSSION

VMNE DEFINED

Value ManagementNalue Engineering is an analytical management tool which focusses
on the elimination of unnecessary costs. VMfVE 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, VMfVE 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. VMIVE 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 ofpeople, 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 ofproviding 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:

1. What precisely is it that we are trying to accomplish?
2. What does it currently cost to accomplish it?
3. What are other ways to accomplish it?
4. What do they cost?
5. What is the lowest cost method that provides what the

customer wants/needs?

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 ofthe 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 ofall business people in
the environment in which it operates.

Initial transfer of this technology is most easily conducted through a 40-Hour Workshop.



VALUE MANAGEMENTNALUE ENGINEERING WORKSHOP

THE WORKSHOP

Responding to requests from senior managers at the National Railway ofZimbabwe (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 ofAmerican 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 VMIVE
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, ofthe 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:

A. Rightsizing the NRZ Workforce
B. Reconstruction ofWater System Mains in Harare.
C. Re-engineering the NRZ Infrastructure Organization
D. Siyi Pambili Ring Road in Bulawayo
E. Servicing Cowdry Park (1500 Housing Units)
F. Spin-OffofNon-Core Business in the NRZ
G. Upgrading of the NRZ Communication System

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

The original plan for the Workshop was to review and apply Value Engineering methodology
to at least two projects. Thjs number was increased to four in the latter stages of planning and on the
first day ofthe Workshop was further increased to seven due to requests ofthe 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 ofthe
railway is to "Operate Profitably". To accomplish this task the team determined that they must
"SatisfY User", "Ensure Convenience", "and "Ensure Dependabilitylt. From these determinations
the team completed their ItFunction 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 VMIVE 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 Marketlt 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).

3
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VALUE MANAGEMENTNALUE ENGINEERING WORKSHOP

D. Servicing Cowdray Park, Bulawayo - Engineers from the Bulawayo area and several of
their colleagues prepar:ed a mini-VM/VE study to identify a better, less costly way ofproviding
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
ifthey revisited the road layout and sutfacing proposals. The team will now review this proposal
before recommending it as a solution. (See Appendix).

E. 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% oftheir 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).

F. NRZ Package Spin-Offs - IdentifYing non-core business activities for consideration as spin
off candidates was the subject of Team Fls 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 VMIVE skills. (See Appendix).

G. 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 ofthe 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 ofone to ten
a ten plus".

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

5



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 MkandWa
Mr. Christopher Nambe
Mr. Chengetai M. Chivonivoni
Mr. Evans Marowa
Mr. Welcome Lugube
Mr. Philip Ngwenya
Mr. George W.T. Tyarnzashe
Mr. David Scott

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

Municipal Officials
Mr. Itai Munyame
Mr. James Muzofa
Mr. Simela Dube
Mr. Gunda Rugara
Mr. Erasmus Moffat
Mr. Samuel Chiduza
Mr. Vumisani Sithole
Mr. Paul Manamike

Mutare
Chinhoyi
Bulawayo
Masvingo
Gweru
Marondera
Harare
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
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SAMPLE EXCERPTS FROM STUDIES
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VALUE ENGINEERING PROPOSAL
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ANALYSIS MATRIX VEST FORM
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LIFE - CYCLE COST ANALYSIS

Using Present Worth (PW) Costs
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CASE STUDY C
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3. I ....auld like to see Value Management/Value Engineer1Dg trai.ni..Dg be

4. General oommen1i 1-

1. The tbiDg I liked IIIO st about this oourse was:-

"1L- fe'2'4 6 <+ t4&-. C~ <.J@
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COURSE EV4\LUa1'ION

B U L do W .:... Y OJ Z 1MB 4 B WE

04 - 08 J U N E, 1 9 9 5

1. The tbiDg I liked JOOst abOut this oourse was:-

-tk ({:\t\ CR..p.P- r-t .. Ur&{"eQSi ~~bR&ti "tJ G::? ~.~CO

\1~ ro /IL"'-L ev-cef tHe ~~ ~ ,:J2 c CA- ~

~L:.~cJ'

2. Future Value MaDagement/Value EngineeriIJg 'lbrkshop s ....ould be better
U:-

ti .~2 :2(H; Vtr ~ {)v' JL'~1( -k c:"'" 4 c& wLf (N"\ Off cIA. ~

()-v""-. L'.Q <;ic~cCs-~ lJj;f v.'f'~ (a'VVl 01&- CYJc~J ~-~

~ ·~(.Lk"-Glv~

:;. I oould like to see Value Management/Value EngineeriDg training be

made available to:-

4. General oomment:-

( ...Jlcl?w ~,g-; ~':1 ~ Ct G.~(;.\e:t:~. c.£
v1 tMQ\I:':-'1I,c~ e:-,y£."(d--e u/ /4.).1e-:£:I~'<--

w (.~ ~<.&U~-__' _
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COURSE EVALUaTION
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The thing I liked IIlO st about this oourse wasa-

:L\:;. .~~~ 'f"::-4:a ~ '\N~ ~'""oj~
~~O".~ ~ \l t=- (V M \s ~ Y>S b b 'lg. t,<:)oC

b.e 'C--------t ~1~'?~~ -est~ t;

Future Value Management/Value Engineering ;Cbrksbops ?oOuld be better
1f:-

~ --c~~~ ~ ~s. \..~=')~~a-k-

--i 5? eo~ av.-.o~ C ><;HS: 8 \e- .

~ k:"'<-. o.-~~• .J ~c!o
§:ocg. ~)~"'k- eeO~ J::-c> 0:..Ne:.~

I muld like to see Value Management/V'alue EDg1neeriJ:Ig trai.ning be

made available to a-



VALUE M.,\N.i.GEMENT/V4LUE ENGINEERING

COURSE EViLLU4TION

B U L 4 W4\ Y 0, Z I M B 4 B \1 E

04 - 08 J U N E, 1 9 9 5

3. I \'.ould like to see Value Management/Va.lue EDg1neeriIlg trai.ni.Dg be

made available to 1-

rf(z~ rhA.ff: 'V\ k
~o-c.k ~~ (wkL.

4. General ooDIII.ent 1-
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Al' M~Y\"'~ ~ fd~~ ~ M&4 ~
4 ~Q\~f lMex

04 - 08 J U N E, 1 9 9 5

B U 1. a VI .\ Y Ot Z 1MB 4 B WE

Allowd Woofe. ~t~e.. ~ CG\l.rt«< ~"'-n ii3 ~~

~ ~~t 1':> ~ ,·Jkk '1~ Ce~ ~MJ1
~ bu.-., 'ry-p,.l<:tsn k o.J ~ ~~,

The thiDg I liked tOO at about this oourse was:-

Future Value MazJSgement/V'alue Engineeri.IJg 'Abrkshop a v.ould be better

I ";Quld like to see Value Management/V'alue EDgineeriJ:Ig tra1.niIJg be

General OODlD.ent ,-

made available to:-

2.

4.

I
I
-I
I
I
I
·1-:···..

I
I
I
I
I
I
I
I
I
I
I
I



VALUE M.-\.NAGEMENT/V4LUE ENGINEERING

COURSE EV4\LU .... l'ION

B U L Jt. W Jt. Y 0, Z I .M B 4 B WE

04 - 08 J U N Ef 1 9 9 5

1. ~e thing I liked most abJut this oourse was:-

~ ~~~ QW"'~ r!f¢k ~~
kZ~W SR'=:J "2~ ~~~ •

2. ~ture Value Management/'lalue Engineering ?brkshops .'IOuld be better
U:-

3. I \\Ould like to see Value Management/'lalue EDgineeriJJg trai.ni.IIg be

made available toa-

~~ fu<1L~.e..~ 3So ~~"- )r-t,~~

~ \..- sM€'~~'

4. General oomment 1-

w,R~ ~G.o'~_~~
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04 - 08 J U N E, 1 9 9 5

B U L 4 W4 Y 0, Z 1MB 4 B WE

V~LUE M.",N''''GEMENT/VtlLUE ENGINEERING

2. Future Value Management/'lalue Engineer:il.lg 1k>rksbops VtOuld be better
if:-

4. General oonment a-

7lw~~«~<HX4,qJd 4fJt

3. I v.ould like to see Value Management/'lalue EIlgineeriDg training be

1. ~e thing I liked IlK) st a1::Out this oourse was:-
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COURSE EVtlLU .... TIOI~

B U L n. W '" Y 0, Z I LI B <1 B WE

04 - 08 J U N E, 1 9 9 5

1. The tbiDg I liked mo st about this oourse was:-

~ '?x- ::?"~ ~ ~~ ~ L

~~:::f~ ~~~
~~-~~---

2. I\1ture Value Management/'lalue Engineering \\brkshop s ~\Ould be better
1fl-

3. I v.ould 11ke to see Value Management/Value EngineeriIlg trai.ni.Dg be

made available to:-
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COURSE EVALU",TION

B U L 4. W"" Y 0, Z I M B 4 B i'I E

04 - 08 J U N E, 1 9 9 5

1. lbe tbiDg I 11ked IWst a1:out this oourse wasl-

2.

4.

Future Value Management/Value Engineering \'brkshops VoOuld be better
ifJ-

.J(;~e..

+s

I \'iOuld like to see Value Management/Value EDg1neer1J:lg training be

made avallable to 1-
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llie thiIIg I liked mo at about this oourae wass-

04 - 08 J U N E, 1 9 9 5

B U L ..... W 4 Y 0, Z 1MB 4\ B \'{ E

I vc\iLd like to see Value Management/Value .EDg1neeriJJg training be

made avaiJ.able to:-

Future Value Management/V'alue Engineering \\brkshop s '-Duld be better
1f:-
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B U L 4 VI l\ Y 0, Z 1MB a B \'1 E

04 - 08 J U N E, 1 9 9 5

1. ~e thing I liked IlK) st al:out this oourse waSI-

3w&W 4..e~1!,Jq1 ~~
u;..R-tL... ,u..4~ \

2. Future Value MaIJagement/Value Engineering ?brkshops VDuld be better
U:-

\

3. I \\Ould like to see Value Mallagement/Value Engineering trai.ning be

made available toz-
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made available to 1-

ENGINBERING

EVALUATION

04 - 08 J U N E, 1 9 9 5

B U LAW a Y 0, Z 1MB 4 B WE

OOURSE

MAN.~GEMENT/VALUEV4\LUE

2. Future Value Management/Value Engineering tbrkshops ViOuld be better
if I-
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4. General OODlllent 1-

3. I ~uld like to see Value Management/Value EDg1neeriDg tra:l n:l ng be

1. 111e thi.Dg I liked JD)st about this oourse wasl-
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1. The th1Dg I liked IWst a'oout this oourse waSJ-

2. Future Value Management/Value Engineering Vbrkshops VIOuld be better
1f:-

3. I \'.Ould like to see Value Management/V'alue Engineeri.Dg training be

made available to:-

4. General comment 1-
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ib~ t~ I liked IWet al:out this oourse was:-

Future Value Management/'lalue Engineering ?brkshops v.ould be better

I \-.ould like to see Value Management/'lalue EDgineeriDg trai.ni..t\g be

1f:-

General OOIlll1ent 1-

made available to:-

2.

3.

4.
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2. Puture Value Management/Value Engineering '.lbrkshops v.ould be better
1f;-

3. I \\Ould like to see Value MaDagement/V'alue EIrgineeriDg traj pi ng be

made available to;-

4. General ooDll1ent 1-
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.04 - 08 J U N E, 1 9 9 5
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COURSE

1:."\, N~G EME If T/V ALU E

The thing I ;Liked most aoout this oourse wasa-

,g,F<w;w'7'e.7l-s, 17 t/1'I:S ;L.1;;-e~~C.'t.?o

Future Value Management/V'alue Engineering Vbrkshops vould be better
if:--

General co1llllenta-

I vould like to see Value Management/V'alue Engineer1Dg trai ni ng be

made avaiJ.able to a-
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4.
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1. ~e thing I liked II10 at a1:out this oourse was'-

2. Future Value Managem.ent/'lalue Engineering ?brkshops \'Ould be better
if:-

3. I v.ould like to see Value Management/Value EngineeriIlg trail'li.ng be

made available to:-
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4. General mDlllent a-
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1. fue thing I liked most about this oourse was:-

~ ~~~~ frY:~tf,-~ {t~ 1-
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IJfSo fJttri#I a, 1ztu~~~ ~d a-~~ ~ 1-~~
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2. Future Value Management/Value Engineering ~rkshops VIOuld be better
1f;-
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3. I v.ould like to see Value Management/Value Engineering trai.ni..Dg be

made available to:-

4. General. ooDlllen1i 1-
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STUDY NUMBER

PROJECT

LOCATION

TEAM MEMBERS

CONSULTANTS

VE SIGNATURE:

DATE:

VALUE 'ENGINEERING PROPOSAL

SEVEN

DOdNSIZING ~ORKFORCE

NRZ

S. ZUMBIKA (LEADER)

E. MASHINGAIDZE

W. LUGUBE

V.G. SITHOLE

L. NCUBE

W.L. KELLY

K. RIKARD



ITEM UNDER STUOY

BASIC FUNCTION{S}

FUNCTION{S} BEING ANALYZED

USER'S:

COOES:

RESTRICTIONS:

INFORMATION

RIGHTSIZING

SATISFY USER

TRACK MAINTENANCE

SPECIAL CRITERIA

NRZ

ENSURE CO~~NIENCE

DEVELOP TRACTION

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

10



PROJECT'

TELEPHO'NE CONVERSATION REPORT

STUDY ITEMINO'

DATE: PHONE TO:

FROM: TO:

I

I

I
I
i

i
I
I

I
i

I

I..



ITEM/FUNCTION COST MODEL

PROJECT:

224 Million

295 Million

112 Million

'''''''"'-~~:{''

-RTfftn.,f"f'< _. _........................................................................
" " + .....
.....- t H ..

E!!!:Ein?j$!:.:::~fEt~:!!:n
... ,,- '.']I1'111'1',....,.., ..'H

"
1

24·

32

12

PLAN SERVICE

MAINTAIN TRACKAGE

DEVELOP TRACTION

t~J;riJl.l·
i i

REGULATE MOVEMENT 3 25 Million

ADMINISTER ORGANISATION 18 169 Million

OTHER 11 98 Million

TOTAL 1100% TOTAL CONSTRUCTION COST I $923



PROJECT:

MAINTAIN TRACKAGE . 12

ITEM/FUNCTION COST MODEL

112 Million

DEVELOP TRACTION 24 . I mm I~ n~ni
224 Hillion

PLAN SERVICE I

~
111-- rra I 295 Million

REGULATE MOVEMENT I 3 I I I 25 Million

ADMINISTER ORGANISATION I 18 I - I 169 Million

OTHER 11 98 Million

TOTAL 1100% TOTAL CONSTRUCTION COST I $923



,~.

c·

FUNCTION ANALYSIS AND COSTIWORTH WORKSHEET

PROJECT RIGHTSIZING WORKFORCE STUDY ITEM: NRZ ORGANISATION

ITEM OR COMP9~ENT." \.::::/;\j: ..'.FUNCTION(S).:·;:',;>:. .'. ,.;.:1 PRESENT I WORTH:~:i:::~;;:)::::~:b(:;:.: . I V.l;

1.1 ~ inr·~::::~+;·:;A:~~·t::)):"·:;::::::··:::.::·:··1 .'.:IXC·.S%·•.• :;;::.:8:8§;;rl~·~·:~: .•··.ii·i:i~i~~~~~~~~T~~1~~:1ji1.1~~~~~:;\:;:.I im:;·;;:;t:;:{

INCREASE MECHANIZA-
RESTORE I HARD',;fARE I I ITION CONTRACT OUT

:.... ORK I BALLAST I I IHIVE OFF AND HIRE
MAINTAIN TRACK I PROVIDE I SUPPLIES I I S112M ISEASONAL LABOUR

D-SLlVER I ROLSTOCK
l::NSURE I AVA.ILABILITY

MAINTAIN I EQUIPMENT
DEVELOP TRACTION I ACTIVATE I CREWS I I S224M

GROUP I DELIVERIES
PERFORM I SHUNT
OPERATE I TERMINALS

PLAN SERVICE I S295M
~.ANAGE SCHEDULES
MAINTAIN COHMUNICATION

REGULATE MOVEMENT r= I

I I $ 25M
FINANCE OPERATION

PROTECT ASSETS

HANAGE PERSONNEL
ADMINISTER ORGANISATION MONITOR CCMPLIANCE I I S267M

NOTES Type of Function: B= BaSIC, 2nd::; Seconddry; Present Cost (c) is From Estimate
Initial Alternallve. Mini-Brainstorm: Alternative Cost (W), Lowesl known cost to s<ltisl<lr.lolily achIeve the functIon
V I. IS Value Index (CNV); CNV<l =GOOD VALUE, POOR VALUE ITEMS SHOULD BE Sl UDIED!
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FAST DIAGRAM •• RIGHT SIZING NRZ WORKFORCE

I ~~~J-1 ~:aCE I

~

rl RESEAR~I~.. WHY?
MARKET~ ,

!--_ r roRI:CAST

I -.11 DEMAND 'I
r.-MAN--A-G-E I
II'lI'ORMATIO~J

FINANCE
OPERATION

MANAGE
PDtSONllEL

SECONDARY FUNCTIONS........... --- .. -... . ---_. __ ._ .

HOW? ---_._- •

•GOALS

~~?J (0
...,"'....



SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT: STUDY ITEM I 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.



CRITERIA WEIGHTING PROCESS

PROJECT: _

A. LEA~;T CONFRONTATION 'nTH UNIONS

STUDY ITEM I NO.: _

1

B.

C.

D.

E.

F.

G.

H.

LEAST DISRUPTION TO OPERATIONS

MAX'rnUM SAVINGS

FLEXIBILITY FOR CHANGE

SAFETY

8

8

1

16

How Important

4 - Major preference
3 - Medium preference
2 - Minor preference
1 - Letter/Letter - no preference

each scored one point

B C D E F G H

A 1B4 C3 A1 E4
D1

B
B1 B3 Elf.C1

C c4 E4

D E4

E

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: R_I_G_HT_S_I_Z_IN_G_'N_OR_KF_O_RC_E FUNCTION (S)r__M_A_I_NT_A_I_N_TR_A_C_K _

COMPONENT OF: NR_Z _

DISCUSSION: _$

$
= ------

COST

WORTH

1 MECHANISATION

4 SEASONAL LABOUR

3 HIVE OFF AND HIRE

c:lz
i:z
<c:

..J ..J

~ <
0 z
~ ~

208 2

144 5

152 4

232 1

200 3

c:lz
i:z
<c:

RELATIVE t;....-----4 c:
WEIGHTS ~ALTERNATIVES

2 CON'rRACT OUT

5 EXISTING

7

6

9

8

13

12

11

10

Excellent-5 Very Good-4 Good-3 Fair-2 Poor-l (VESn

VM/VE



•

PROJECT: RIGHTSIZING WORKFORCE

ALTERNATIVE EVALUATION

STUDY ITEM: _

FUNCTION BEING ANALVZED: TRACK MAINTENANCE------------------
NO. SELECTED ADVANTAGES DISADVANTAGES IDEA

ALTERNATIVES RATING
I

1. INCREASE Less Labour, better quality High cost, specialised 2
MECHANIZATION increased productivity. equipment maintenance, total

occupation.

2. 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 4
disruptions to operations,
less·flexible.

4. SEASONAL LABOUR Reduced costs, reduced overheads Acceptability to Unions. 1
Maintains level of safety.

,

~



CbST ESTIMATE FORM

PROJECT: _ ITEM/NO.: _

lllJll!I[:~~~~~1r!P;~',I~J!I~:,Q.},.'..-.:.•.;;::N.:'.::::.~.::t.:.:.:Blil '1it.:.:;..:;.;..:1d1.:.:.:::.::..•..:.:;::::.~'.I.:C.:;:::;::~ii::;i
. . .. .'....:'/:::::::.~',:-:.::,<



LIFE - CYCLE COST ANALYSIS

Using Present Worth (PW) Costs

PROJECT: _

STUDY ITEM I NO.: _

.•:.... ORi~INA.O:-::.: ••• :::.. :;
:Ei>tlm~i~J:/ '{::::Mi~ht
.::·.··cQSts.;i:· ::?::Vvtmh;

.····AL~~N~TE;Nq;~1:· ..::;:~~[: ·:i~t!I~~!lgNA-r~·N·~j~::;::j::~:·

'E~~"'::'i; ·:n.i·.;f~::.·:::::·:; ···I~.:~lltt:::··; ··:;;=~"!:.:l:·ii::::::·::::I·~·::;::::··.·.RE~~.~~.:::::: ..:.••:..:: •........
cOLLAr'-."

-~.......~
Base Cost

Interface Costs
a _

b _

c. _

Other Initial Costs
a _

nfilraST

~.,<

b _

.0QI~h!Z1~~;&'1_,i~8B$¥tHMlmR.' I I I I I I
Single Expenditures @ __Interest

1 Year __ PW Factor _

2. Year __ PW Factor _

3 Vear __ PWFactor _

4. Year __ PWFactor _

5. Year __ PWFactor _

Salvage Present Worth

TtiTAI

ANNi:JACc6SfStBtt;&iMl'afi&i~&twMKM9;;MMWtilt:::

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 FActor _

TtiTAI AI\II\II IAI "r."...."
TOTAL PRESENT WORTH COSTS

·::mFE·'CYBtg:.{pWi~!{AViN(i~8::1l1lt\lImThitlli;1@1ImE¥:::.



PROJECT:

LOCATION:

VALUE ENGINEERING PROPOSAL

STUDY ITEM I NO.:
ITEM'S FUNCTION(S): _

ORIGINAL CONCEPT

VE CONCEPT

SAVINGS

IMPLEMENTATION COSTS (INCLUDING REDESIGN) SUBTOTAL (ROUNDED)

IMPLEMENTATION COSTS

NET SAVINGS



ADDITIONAL ITEMS FOR STUDY

Listing of Items With Potential For Improvement

PROJECT: DISCIPLINE: _

...



",

VALUE ENGINEERING SERVICES TRANSWORLD

IMPLEMENTATION SHEET - SUMMARY ACTIONS· ATIACH DETAILS

FUNCTION WHAT WHO WHEN

APPROVE
Track Maintenance Chief Executive

Re-engineering As Soon As Possible

SCHEDULE " Project Team 1 Week After Approval

REDESIGN " " 3 Months After Approval

ESTIMATE n n 1 Week After Redesign

BUDGET tt " , Week After Redesign

COORDINATE " Sponsor Soon After Approval to Fini:

TEST Use of Seasonal Func tional Head Soon After Design
Labour

The environment you are entering carries many roadblocks, such as:

Personal risk

Change

Time

Benefits

Is the change safe or is there risk? How much?

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

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

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 jf 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.
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VALUE ENGINEERING PROPOSAL PLAN

PROJECT: _ STUDY ITEM I NO.: _



..CIlrrEltIA/IDEi\ MKrRIX
PROJECT: ~Ov..\l\\S: I~ tl\lq 'N"OR.I(JO,e~ STUDY ITEM.: TRA-C\~ M~ ll\)\~ ~ A. NCf.J
LOCATION: N R.:t: (6l...~":J ITEM'S FUNCTION(S): lVH\-\I'0Tt\:\ N IRA.G\<..-- ..
DISCIPLINE: TEAM MEMBER(S) TEL. NO.: (

SPECllLATION-ALTEUNATIVES I\L\TIUX "'EH;IlTING OF AITEHNATIVES

• Satisfies func;rllJII IS a must criteria. Its weIght !flust be equal to or gre':l!er l/1an allY other.
Tota/ weights x 4 (.-e1Y ':cJod) = Minimum score lor an alternative to be a s,JfrslactolY solution.

1 = Poor2 = Fellr3 =Good4 = Very GoodRANK VALUE: 5 = Excellent

Des,rabdlly Ranlll
Total WeIghted Value

CRITERIA WEIGHT
• Satisfies 16FunCllon(s)

A.rrE.'fy Ib
.!>\sP-.uP I ~lO of'S

~~~\"'NGt I 8"

1. (ORIGINAL CONCEPT) C1.R.Ri..\~5 ME.t~ob

2. Il'{CRE..ASe.. MEU\ A. N\,sAT\o N

3. COt\\l~l\c..1" 0 U L
4. \\\\SE.. OFf F\f\li) \-\IR~

5. ~E..,\.s()NA-'- \-A.\S.Ou.. R....

Nole: A/lematlVe Numbers are repealed at top of Matrix

6. _

7. _

8. _

RANK ALT. NO. .../[\11:-:, . '. "i ". ADV~NtAGES ···.f.> "'. ." DISADVANTAGES:;,',,.,:··· .; FINAL RANK

2- 2 2

4 4- 1 , 4

J 5 '. 1

RECOMMENDED ALTERNATIVE:
--.SEA S OIJ AL... L!\I30UZ,

VM/VE
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VALUE ENGINEERING PROPOSAL

STUDY NUMBER

\ .. ' .-
..--",,1 i_I •

PROJECT

LOGATION

TEAM MEMBERS .

V \..A M \ 5A-N \ S \THe LE

Pj~UL N'lHNlq.M\lc1?__

\"""1 \.+ \ t'L') '..\ I'J..Y 1'1- "-.(1 C~

ts,L.\ b \:1 ~r 0 Ii ~II.A.z-A- N (, Et-~

\JA ~~, c ,<; ~, \A.L[) Fe

CONSULTANTS

't\\'-~\~N\~ Y\-t \"\.:'\

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.)



PROJECT·

TELEPHONE CONVERSATION REPORT

STUDY ITEMlNO·

DATE: PHONE TO:

FROM: TO:

~

I

I
I
I
I
I

I
I

I
I

BY:



ALTERNATIVE EVALUATION
•

PROJECT: _ STUDY ITEM: _

FUNCTION BEING ANALYZED: _

NO. SELECTED ADVANTAGES DISADVANTAGES IDEA
ALTERNATIVES RATING



COST ESTIMATE FORM

PROJECT: _ ITEM/NO.: _

_ ".11_-



LIFE - CYCLE COST ANALYSIS

Using Present Worth (PW) Costs

PROJECT: ___

STUDY ITEM I NO.: _

Base Cost

Interface Costs
a. _

b. _

c. _

Other Initial Costs
a. _

::::::l:l:l:::I:j::::::::l:::~i1!~JN~P'::::'!j:::::!:j::::1::::::: '::::!::::A~IBN~ml:::N~l~j::lj:!i!l:: ::l::!:!!llml§'~A~I::N§i.I:i!:!!::: ::::IIII!:II::111!:1:::::11!:::!:!:::!:::::::::1:::l::::::.:j::!::::.:::,:,:.:::·:::.::j·:.::l·!,:::

b. _

..fii[~f:~ki~::ji1jij:j~lliidi~a1!£4H::@m:!
Single Expenditures @__Interest

1. Year __ PW Factor _

2. Year __ PW Factor _

3. Year __ PWFactor _

4. Year __ PW Factor _

5. Year__ PW Factor _

Salvage Present Worth
TnTCd "",.."',- .....,.. 'A',...,,-,TU

t~NNbAilcosTfH6iil;liwm.iAlwt}RttiMThWi;t!:mlm
Annual Costs @__ Interest

a. Maintenance

Escal. Rate __ PWA Factor

b. Operations

Escal. Rate __ PWA Factor

c. Others

Escal. Rate PWA FActor

d. Others

Escal. Rale __ PWA FAclor

T()TAI A 1\1 1\1 I IAI r.()~

TOTAL PRESENT WORTH COSTS
?mFE::c¥clleWpViR!:§}tWitlJt1~J:;::;;tj:jmm~tHW;;;Hi;m;;l
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FUNCTION ANALYSIS AND COSTIWORTH WORKSHI;ET

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.1. is Value Index (CNV); Cf\N<1 = GOOD VALUE; POOR VALUE ITEMS SHOULD BE STUDIEDI
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SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT: STUDY ITEM I 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.



CRITERIA WEIGHTING PROCESS

PROJECT: t\~e.~1Z.& \0~1l. \'i.o3"~ STUDY ITEM I NO.: _'2. _

A. COST

B... l2.eWA~ LX!)'

C. H A\ I'JTAI rJ.A~\L.rrt

D. t:tJ'V l (2..0M S...,TA. L

E. CD PE:.\2A\' l0~L

F. Col'-.ls:re.UCnON

G. ~AF6\)'

H. Av A \L.ABtl-\Ti

How Important

4 - Major preference
3 - Medium preference
2 - Minor preference
1 - Letter/letter .. no preference

each scored one point

\1 ('l-)
~"b 0)
\\ C'!»

\MPAcT (;:) ("r)

E.c.oWOH'I , l (6)

l&c:.\-\1-\ 0~'t 1 (~)

2. (G)
OF HA\"G12:.\AL- 4 (5)

8 C D E F G H

A I B~ ~, A4 Al.. A3 ~ A"5C.
8 '£?>-z. B4 B~ ~L ~4 £'4

C C~ {;2. C2.. C-.; Cz.
D E.2 +='2. QL +-h..

E £~ ~2 ~2

F \=3 F-z..
G +\"2..

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



ANALYSIS MATRIX VEST FORM

SUBJECT: \-\A.12-A:eS WA'\'t=tz. P\2.0:;S6CT FUNCTION (S)T~HlS~10l-J OF WA'TE(

COMPONENTOF: _

COST $
--=----
WORTH $

DISCUSSION: _

,
.\"~li£yfillU';'W;;';;/ .•..••...•·.•. \' ...• ;.' ilL." .·· ..i..".'·\, " . _.' ':~":'~"~'~ \ .' ,<;?

r};it:CTIO:FOR STUDY:" -':;~'-'

·.·.~f~3:!'~i\··.·····.···,~f;:5;;;·.F DESffiEU' CRITERIA
···\~Jj{:i1::::<::.:L:-:':~~?:>' Y.ij'> ::::.\:~:t~·::~~~.1Ltda:-·&S:~,~:b,.· .,:-:::l:i .... .. )-,.

- l- 'tLL
~ - .J 7Vl -.1 -i- t-

~ ~ fJ )-.
l- v'}
~ .J 2 5 (,5 ~

~tJ1 ? ~ "2 .,..
0 I-- 0 J~o cD 1 u)

~
1:" ") .J

,..... -- r
~

0 cl. 0 I- - .cJ.til « cD1: ~ C) t1 4:. 0 a 2 ~ :l W

~
C)

z -- l- 4- zo v :2 ..J ~ Ii 3 5 U- :2iJ. 'J. Q 7. "2 « Jz l.J) ..... I ~ -- z
e:L<:) <:

0 cl. 4. :::> \.i) ~ ~ (I) 4. 1 <:
l.!1 u. a: :l <.)

~
a:

r- .:r. ~ ~
-J -J

RELATIVE a. C/) ~ <:
a: z

ALTERNATIVES WEIGHTS u:: It ...., 2.- 4
0 u::'2.'h \'1 2"b \l 0 r-

1 G.\ ~ i~~~1%~% ~ l%: '2.~3 4
2 Ale ~ ~~~I~X >'u--< l7' '2..'bO S

GRP L%: % ~~ [%I~,XI~~ ~l' '3 51 ~

HbP ~ % ~ }4:;~~% U l%' 3>\e 24 5J itS

5 ?vC.~ ~ 1>6% ~ b<S~~IX~ s~ I

6 1/ V 1/1/V V 1/1/V
7 V 1/1/ / / / / / /
8 1/ V / / 7 7 '71/1/
9 V / 1/1/17[7f71/V
10 1/ 1/ / / 1/ / 1/1/1/
11 V / 1// V 17V / V
12 1/ !/1/ / 1/1/V 1/V
13 V / IVIVV [71/V V

\...
Excellent-5 Very Good-4 Good-3 Fair-2 Poor-l (VESn

VM/VE



ALTERNATIVE EVALUATION

1'1P"t;..~,J~~ .:lIUU' 'lelVI. PtP6PROJECT: -ftA.l2A\2.G' W.A..TSe.. pep~6r'T" t"TI.I"'\V IT...... _--.:.....:...:....=-_...:......!...l......::.-=:.....: _

FUNCTION BEING ANALYZED: 'TgA10'S.poe:r W/:.:,\6 (2.

NO. SELECTED
ALTERNATIVES

ADVANTAGES DISADVANTAGES IDEA
RATING

Py,e t. 1-0 W C'o~;r

:z. fiEA~Y 10 HAt--lDL-l:.

"0 I L-\.G\-\-1 v-l6lGHl"

4· to""- 1=12.1c:no~~ LO~S

b. c:q. cOl."") C.Ol'-(Z.o6S1. 0 N ~sTANCE

t. F\:)oe,. 12E:S\STA~CB "'Co

SrA.llC" ANt> \~-e-~" Lo~

2. lJA. ~""'C:xr5,~ 'B,/ UL\£.A

v I 0 LeT l_lGf-HT

3. PCX0 e.- e.E!i-l~'\AtJC6 TO
~€,6...T.

3,

••.~. 0- ._.__ .__._~_.__ • ..• __
~"_.-'--'-._-_'" ._._----- _._--------~-

.-_. I

"2.. \-toP
t, \-'t6DIuM Co<1:r
'Z. -EAt:.y TO \-\-AN DL6
~. UG\\-\T W6\b\-\T
4. 1Ov-./ F~\cnC'NAL..- LDC;~

'5, G~~ C-O~S\ON \2I;-~s.~

Cb. <:Toeo ~~s~E" "'(0 STA-TIC
AoNo W-At-ls.~1 LoAOS.

f, lJoT e~t>\L-"'I A\lAlLAB,U; 2

-_·_-t ---- ---I I --l

"5. G.e-.p I. LtCt-n we-\. G>t,rT

Z. Low ~\C.\lOt-.lAL

:'. CAN W \1\-\~

AND TR-~$16t-.iT

L.o~s...e;

~Anc..

L-d\-D So

I I 0 0'- f!..€ Ar:>t f...,Y AVA lA8l€" "1.



COST ESTIMATE FORM

P\P6SPROJECT: HAe..AI2.E WA~"- p~ ITEM I NO.: --------

----
cA '2..1 crO , o\JO

10 .000 cit '2. \ 0 /-



LIFE - CYCLE COST ANALYSIS

Using Present Worth (PW) Costs

PROJECT: t\~~e~ ~n;~ P~JR~ ·;.\:!·!\!!!:~:lj\\ii:\\!:\:~B.i~:I~Ag:::i:ll:;;II;I:~:;;1!;::I:l:!::~:~IB.&~mll:r~~~Bl!;i:il:l:. :i!il!lllllil!:N~i.II:I:lii: ::::iiiii~i~li:i~l:i:l:i;1:!:I:::i:l:1.!i1::::~I:::::::::1:;1::;:.::):::'.

[±2lliISi££Qill·:...Q.. ~ . Q 101>'0 1. I) , bl oo.onD
Base Cost

Interface Costs
a.. _
b. _

c., _

Other Initial Costs
a. _
b. _

ti:i::E~kt~ki~:::Jt?:ijtrl'ir&i~asffi&:m:tll.mt
Single Expenditures @-12°klnterest

1. Year __ PW FactorMJ.Q.l
2. Year __ PW Factor _

3. Year __ PW Factor _

4. Year __ PWFactor _

5. Year __ PW Factor _

Salvage Present Worth
TnTAI ...

,::~NND.AEco§Ti::IEMfiMlJa#ftM{:wBffi;:~tAMU®}::;:i::ftf

lSi4 00 ,Ol:ltJ

010

1t.cloo.~

'"!>,J01>,I5b-c I(?>, ~1 0 )

'"
o

I".ben. iilio

o

PWA Factor _

PWA Factor S.~21S

Annual Costs @ tz.%Interest

a. Maintenance

Escal. Rate

b. Operations

Escal. Rate

14'2 lm) 13411360 '2.' (501) 11~115' ''';(1) 13S'","1.;"

C. Others

Escal. Rate __ PWA FActor

d. Others

Escal. Rate PWA FActor
TnTAI AI\JI\J~r.nf:::Tf::: --- 14'2.l7tr'O
TOTAL PRESENT WORTH COSTS I 1~,·141.S50
?mF'E\::bya€g~tRV\lWsAIN'&s~;gmm~;;;;;@~~~\~mMM;tm:r'

11.S?,b.4CS" ~.1~,"7.~



STUDY NUMBER

PROJECT

LOCATION

VALUE ENGINEERING PROPOSAL

STREAMUNE NRZ INFRASTRUC"LU..R=--E_

TEAM MEMBERS

ES MAROWA

KP MAGUNDA

M BANANA

S CHlt1HAMlWA

H DZINOTYIWEI

J NYARUWA

CONSULTANTS

VE SIGNATURE:

DATE:

..



INFORMATION

ITEM UNDER STUDY

BASIC FUNCTION(S)

FUNCTION(S) BEING ANALYZED

USER'S:

CODES:

RESTRICTIONS:

FACLITATE

SPECIAL CRITERIA

MOIEMENT

..
DESIGN HISTORY: (RESPONSIBILITIES. COMMITMENTS. STATUS, ETC.)
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FUNCTION ANALYSIS AND COST/WORTH WORKSHEET

iTEM OR COMPONENT

~) ; I,.J!.) \( : ! ~ -~ rv1
~~~.-~. __ .•. _~~.~ ·"~·~·~'~"'~""""" ~__ ~_m_T""".. m ~.~.~~~;.~.~{~) m· --· ---I·--~~E~l;NI 1i\::::'::::':'" wORTH::.·•.:.••• ·:: I V.i. :

UNDER STUDY

TRAtK

VERB I ·····N'tjl)N····: ITYPE COST($r ..···:!:~lJ:~~~jj~~~~~~I~~·~:!.~~:.:..::·..:·.~~~;M'i~: I ~
CREATES +- HIGHW~Y . l.! i : i 8
LINKS . MARKETS 'I! ; l.4I

....~._-----_ ••_ .. -_._...•..... l\ _. -.- .• , • t ~._-----. • -..I

:~ HOLDS._. ,. .GOO.Q?~__~~ __ ~h.-! ! ~
i SUPPORTS LGADS i: I I ~

: REGULATES: MOVEMENT 1; I: ~
SIGNALLING .' ENSURES , SAFETY : i I I t;

~ OPTIMIZE CAPACITY--- ·----lr! I I ~
! t I I!
I ! I

TELECOMS

1 TRANSCIEVE INFORMATION --;----I! I I
i I I

I I I
I 1 I I I I
I i I

T . i
! ~ \
,r--MONITORS 1 MOVEMENT ; ~
,.------ J --------"1---.-----"

SUPERVISORY CONTROL ; TRANSIMITS I INFORMATION : :_
; MONITORS ! INFRASTRUCTURE~ !
i ~ I:

Ace ESS RGA.DS

POWER SUPPLIES ENERGIZE EQUIPMENT ---------1 1 i 1;
i i I. I II I .. I·

I I I! i
HOUSES EQUIPMENT __ -.--1 I I! !
HOUSES STAFF 'I f i.

..:-:...:.=-=-----------;...! ! !
ACCESS ,INFRASTRUCTU~ i j ! i

: . I :. _" . J ! '
------~

:'"CTES Type or FlJncii()fi 8= BaSIC, 2n<1 = Scconrj;try: Pn~sp.1l1 Co~;t (el I:; Frorll E~;tllnatp.

initial Alternative Mini-Brainstorm: Alternative Cost (W): Lowest known cost 10 s<llisfaclorily achieve the function.
V I IS Value Index (eM!); CMJ<1 = GOOD VALUE: POOR VALUE ITEMS SHOULD BE STUDIED!

---_._._-----_._---~---_.. - . ---.--.. . . . -_.-._- ~._--_ .._---_._--~



SPECULATION PHASE

Applied Creativity To Generate Alternatives

STUDY ITEM I NO.:__PROJECT:

1. STATUS QUO

2. CREATE INFR DlV

3. INFR. AS GVT DEPT

4. INFR AS PARASTATAL

5. PVT OWNERSHIP
-

6. PUBLIC COMPANY

15.

16.

17.

18.

19.

20.

----------

7.

8.

9.

10.

11.

12.

13.

14.

GVT OWNED PVT CO. 21.

22.

23.

24.

25.

f)
,L-~··---·
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FAST DIAGRAH NO.4

HOW ?---> "<---WH'f ?

OptimiZe
organisation

Utilise
resources

Optimize
Processes

Quantify
needs

AudIt
capacity

Maintain
infrastructure

Identify
mismatch

Assure
relIabilIty

Assure
availability

~ Optimize ~

Sup~ly

electriCIty

Supply
telecoms

Supply
super
visory
system

Supply
signals

Suppiy
mainlin'l
track

I Supply I
yards &
sidings

Monitor
infrastructure

Energise
eqUIpment

product

Transceive
information

Regulate
movement

Honitor
movement

LInk
markets

Facilitate
movement

Op tIm·,]. ze
costs

~' Restructure 1
I cost-base I

H.O.f Basic fn Seconda.ry fn Product
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~ I\J ......

~ ;;0
0
L

1G1 I 1-0 m

I~ '2 I~
z z n Lf} 0

l~ ;B ." ~ ~ ~
::0

~
-f

~

I~
0 ~ » c
~ fTl Lf}

Lf}z z
.~ 0fTl fTl Z

0 ~ Gl ." C
:0 ....... f"""\

ITEM/FUNCTION COST MODEL

LINK MARKET I 45 I I I 53,3m-
HOLD GOODS

I~
,

~ ~5m-,REGULATE MOVEMENT I 19 22,5m-
TRANSCIEVE INFO 10 I 11,9 m

SUPERVISORY· CONTROL 2 2,6m

ENERGIZE EQUlPl 3 2,7m

I
'.'''qq

",."".""""""



CRITERIA WEIGHTING PROCESS

PROJECT: . . ... ..... __ . ~TUOY ITEM I NO.: ._. ... _,.

8.

F.

E.

D.

5
15

.._- _.. . ._- -~,.

5

6

10
o

c.

A. J~Eb!~BILlJY _ - ~ ..__ . . ~. _
SAFETY.......--_----....----....... --_ ...--~----.--~-~._- ---.,..---_._-_.... -_....----._-------_._-
COST EFFECTIVENESS
~~-""'_-""'_R "''''=C_=' _' • ~. • ~. __ ••-. _ - .......'~_.__ • __ • __ .~ __'. . __

AVAILABILITY --_............ .._--~-~- -- - --,--~---_ .._-- -- ..-~-_..- ------
ROLLING STOCK C(X'1PATIBILITY

... ~--_.--- .. _,-~ __ ..~--_._.._~._---_ .. __.. --....

jOO~..J.IA~9N!_~~I_~.Bf_~~~ ~-_- .... _, __... _._ .. ... __.

G .._._---~-~~---_ ..__._-.------_._._-_...... --------_._---_... _-
H.

-_...--..-.._---_.'.....-=..._.----~~-_.....---_._.~---. ~-~-~--_.- -_.....,..----- -............--- ...._'-~-.----_...

How Important

4 . Major preference
3 - Medium p: eference
2 . Minor preference
1 - Letter/Letter - nQ preference

each scorf'd one point

HGFE

E3 E3
--_.~ ----_.~-!-'~- -- -~~--

8 2 B
4

oc
----

A1 A1
C1 - 01

83 8 3

C
5~

D
-

1-3

A r~,~_~
8

F

G

Note: Drop Crileria with a Raw Score of 1
(Critieria which gets dropped may be considered
in Advalilages/DisrlrJvanlages Analysis)



ANALYSIS l\IArHIX VEST FOHl\l

SUBJECT: . _. . .. _. __ ._.. __ .. FUNCTION (S) _

COMPONENT OF: .._. _c. _. __ ..__ . , ..

COST $== ------,-~. "--".. -_.
WORTH $

DISCUSSION:

ALTERNATIVES

6 GVT OWNED PVT CO·

8

9

10

11

13

Excellent-5

z
Q
t
U
Z
::>
LL

Very Good-4 Goo(j·3 Fair-2 Poor-l (YfSn

--~-------=~------_._-~~~~-~------==-~-~---/

VM/VE },
f



ALTERNATIVE EVALUATION

?ROJECT: STREAMLINE INFRASTRUCTURE STUDY!TEM:----------------
FUNCTION BEING ANALYZED: _
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PROPOSED lNFRASTRACTURE DIVISION

GM.

D.M.(INFRl OPNS

CMPRS
SNR. MAN SNR. MAN

FINENG. SERV ( TRACKS)

SNR. MAN.
P&A

SIG & TEL

MANAGER
TPS

MANAGER
SUPP. SERV



PERMANENT WAY

Pt~~f\N~MT "''''I'
ReLated Infrastructure

" Tracks
SignaLs
TeLecommunications
TPS

Non- Related tnfrastructur e

Civil" Estates
Housing
Operati onaL BuiLdings
An cilLary Services

ElectricaL Power Supplies
Housing
Operational Buildings
Plant and Equipment

SignaLs Data Processing Equipment

..
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STUDY NUMBER

VALUE ENGINEERING PROPOSAL
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PROJECT
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INFORMATION

ITEM UNDER STUDY

~

BASIC FUNCTJON(S)

FUNCTION(S) BEING ANALYZED

USER'S:

CODES:

SPECIAL CRITERIA
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TELEPHONE CONVERSATION REPORT

STUDY ITEMlNO-PROJECT-.
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BY:
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FUNCTION ANALYSIS AND COSTIWORTH WORKSHEET '
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NOTES: Type of Function: B= Basic, 2nd = Secondary; Present Cost (c) is From Estimate.
Initial Alternative: Mini-Brainslorm; Alternative Cost (W); Lowest known cost to satisfactorily achieve the function.
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SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT: ~r '1~ f~l Lor

1. ~!f t:-'-1 <...£ 'NI h"'t \-t

2. \J-f!o.."\Z-.:j SUo R.f. A<...\ e-...J~
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STUDY ITEM I NO~:, _
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17.

18.

5.

6.

19.

20.

8.

9.

10.

11.

12.

13.

14.

22.

23.

24.

25.
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CRITERIA WEIGHTING PROCESS

PROJECT: _--=S=.;...\"....I..::::h=-'P_I\_t-I\,~B=.l.' _L...;.' _ STUDY ITEM I NO.: _

A.

B.

C.

D.

E.

F.

G.

H.
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\~

J
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4

How Important

4 - Major preference
3 - Medium preference
2 - Minor preference
1 - LetterlLetter - no preference

each scored one point

B C D E F G H

A IA~ A?... h~ A'L .br2.- A~

B L~ 1-S b LL .B4 G~

C c.....1 c\ c-,
~, C-2, f-I GI

D b4 .h~
~\
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F F.-z. .
G

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



ANALYSIS MATRIX VEST FORM
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COST ESTIMATE FORM
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LIFE - CYCLE COST ANALYSIS

Using Present Worth lPW) Costs
(C'>Q\\ Q--.j ~) (6(-'-~ 1 uN' ) (0"(""\ \DN~)
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VALUE ENGINEERING PROPOSAL

EYo
PROJECT:

LOCATION:

, .
$(Yf:. PA lVlg.lc....I STUDY ITEM JNO.:

ITEM'S FUNCTION(S): _~~~~;;",..::;::~~=

..
sao~__ '(?~JL~A...~'

-+- c..h\'P -=£S~\'a~

VECONCEPT

SAVINGS

IMPLEMENTATION COSTS (INCLUDING REDESIGN)

I SO r-..r--. (:>e. 0Q... r-Q...v-..t
-\-

L."", '(J c:[: S ~\'a..~ ,

Q~ 'Q. c..O'A ~~{'''''d \O~
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Sq,I~\BO'
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SUBTOTAL (ROUNDED)
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VALUE ENGINEERING SERVICES TRANSWORLD

IMPLEMENTATION SHEET - SUMMARY ACTIONS - ATTACH DETAILS

-?~o;I£.-=-'T p~O~J A,L.- c.. \l'f E N~
CO""s:PZ.~c...'"TION ~ ~N~

\{ l(

AL.\!:RNA'I\.I~

, \
' 1AL,.I: 't,.N A.-nvlZ.-

II 11
I(

FUNCTION

APPROVE

SCHEDULE

REDESIGN

ESTIMATE

BUDGET

COORDINATE

TEST

WHAT WHO WHEN

3,ohJ9S
3> t 11 ('fS
~ofb/2.oo~

\l \( if

The environment you are entering carries many roadblocks, such as:

Personal risk

Change

Time

Benefits

Is the change safe or is there risk? How much?

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

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

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.
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ADDITIONAL ITEMS FOR STUDY

Listing of Items With Potential For Improvement

PROJECT: DISCIPUNE: _
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VALUE ENGINEERING PROPOSAL PLAN

PROJECT: _ STUDY ITEM/NO.: _
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CRITERIA/IDEA MATRIX
PROJECT: STUDY ITEM.: ~--------

J

LOC~ION: ITEM'SFUNCTION(S):~ _

DISCIPLINE: TEAM MEMBER(S) TEL. NO.: (

SPECULATION·ALTERNATIVES

1. (ORIGINAL CONCEPn

2. _

3. _

4. _

5. _

6. _

7. _

8. _

RANK 'I'''':''A'''t-r0f
j'·'l,J~~·., ~_,;~.

RECOMMENDED ALTERNATIVE:

VM1't1=

'C ~
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VALUE ENGINEERING PROPOSAL

STUDY NUMBER

PROJECT

LOGATION

TEAM MEMBERS
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DATE:
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INFORMATION

ITEM UNDER STUDY

BASIC FUNCTION(S)

FUNCTION(S} BEING ANALVZED

SPECIAL CRITERIA

USER'S:

CODES:

RESTRICTIONS:

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



TELEPHONE CONVERSATION REPORT

STUDY ITEMlNO·PROJECT-.

DATE: PHONE TO:

FROM: TO:
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I
I

BY:
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ITEM/FUNCTION COST MODEL
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FUNCTION ANALYSIS AND COSTIWORTH WORKSHEET
J

PROJECT: STUDY ITEM:

, 5 - . ,- . ...H-.....s-b{,~~··ha.a:t -cm-krLWft' ~~r; 31M? ~
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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.I. is Value Index (CIW); CIW<1 = GOOD VALUE; POOR VALUE ITEMS SHOULD BE STUDIEDI
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SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT: _

7.

8.

9.

10.

11.

12.

13.

14.

STUDY ITEM I NO·.: _

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.



CRITERIA WEIGHTING PROCESS

PROJECT: STUDY ITEM INO.: _

C.

D.

E.

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 F G H

C::l)

(3)

(6)
(5)

A 1M Ct1 A;). ft4- A3
B /33 83 Bd 84-

C C~ C2 CI
FI

D Ei F2])1
E f'f:(

F

G

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



ANALYSIS MATRIX. VEST FORM

SUBJECT: FUNCTION (S) _

COMPONENTOF: _

DISCUSSION: _$

$
=-----COST

WORTH

...

~
~
"1

"
c:l c:l
Z Z
S2 :2
z Z
<C <C
c: c:::
I- ..J ..J

RELATIVE U) ~ <C
c::: 0 z

WEIGHTS ii: l- ii:

'''-If,
170 \V-
15"1- V
/81 ]I.

JqS I
6

7

8

9

1.0

1.1.

1.2

1.3

Excellent-5 Very Good-4 Good-3 Fair-2 Poor-l (VESn

VM/VE J{j
, ']



STUDY ITEM: _

ALTERNATIVE EVALUATION
#

PROJECT: _

FUNCTION BEING ANALYZED: _

NO. SELECTED ADVANTAGES DISADVANTAGES IDEA
I &. hALTERNATIVES RATING
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COST ESTIMATE FORM

PROJECT: _ ITEM/NO.: _
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LIFE - CYCLE COST ANALYSIS

Using Present Worth (PW) Costs

".

PROJECT: 1::i:\i:~l:11::111::i1i1~~~;~~I:~i.N~g:1~11\1;iij!il:l:iili1:lil .1~i:l:il~il~m~~~i:lm~I~1::;i!I:::!: ·j:iil:!!l~!~ll.mi.~!i:ml~li!!l:!::~ ii11jli!!l1iiil:l!!iil:l:!:lj!!11:1:l:1:1:~:!11:::::!:i~::lil:1!:::::::::::i1i1:1:1:1:;::!\::::::::!

II C:;fc,G M3~h .3.S?53,.5
Base Cost

Interface Costs
a.. _
b.. _

c. _

Other Initial Costs
a. _
b. _

T()TAI It-JITIAI r.n~T IMPAr.T ftr.\

fIMm~AniAEi.:;~iSWRlIKmMkuu:tBMtlM~*lm~n!::::!

PWA FActor

PWAFActor~U\
.~

Single Expenditures @~Jnterest

1. Year~PWFactor o·obi.F/'x a.lf69
2. Year __ PW Factor _
3. Year __ PW Factor _

4. Year PW Factor _

~ifs. Year.?P PW Factor_·----_-__

Salvage Present Worth

T()TAI P~r:~r:NT\1\1("

·:::iNNDAK6a§f.~i:ltm'Qi$Rmfi~miwijtR6f';(IlHRlmili:N
Annual Costs @ __ Interest

a. Maintenance
Escal. Rate __ PWA Factor _

b.O~~o~ _
Esc~r.">~at.f8'Y1t1wt Factor ()~~o5'3 I-- ---

c. Others

Escal. Rate

d. others
Escal. Rate __

TnTAI Al\ll\lIlAI

TOTAL PRESENT WORTH COSTS
i~~~:[lF:erm~miE~1eWl'~imfja~~fm~]~i~j~~ml~~~~~~~t*m~~~I~1

q
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PROJECT:

LOCATION:

VALUE ENGINEERING PROPOSAL

STUDY ITEM I NO.:
ITEM'S FUNCTION(S): _

1( SbG
VECONCEPT

SAVINGS

IMPLEMENTATION COSTS (INCLUDING REDESIGN) SUBTOTAL (ROUNDED)

IMPLEMENTATION COSTS

NET SAVINGS



VALUE ENGINEERING SERVICES TRANSWORLD

IMPLEMENTATION SHEET - SUMMARY ACTIONS -ATTACH DETAILS

FUNCTION

APPROVE

SCHEDULE

REDESIGN

ESTIMATE

BUDGET

COORDINATE

TEST

WHAT WHO WHEN

The environment you are entering carries many roadblocks, such as:

Personal risk

Change

Time

Benefits

Is the change safe or is there risk? How much?

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

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

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.

I
/
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ADDITIONAL ITEMS FOR STUDY

,ting of Items With Potential For Improvement

_________ DISCIPLINE: _

..
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VALUE ENGINEERING PROPOSAL

r

STUDY NUMBER

PROJECT

LOCATION

TEAM MEMBERS

6

PACUGE SPIN-OFFS

ZIMBnBWE

C CHIVONIVONI (Tam LEADER)

- S MPOFO

p s roNDAI

T VIKI

T T KUREBW,ASEKA

CONSULTANTS

B KELLY

VE SIGNATURE:

DATE:



" .

INFORMATION

ITEM UNDER STUDY

BASIC FUNCnON(S)

..
FUNCTION(S) BEING ANALVZED

PACKAGE SPIN-OFFS

SHE'D NON-QORE AOTIUTIES

SPECIAL CRITERIA

USER'S: 1. I dentify non-core business activities.

2. Study each and evaluate the best my of gettiDg value
for money from them.

3. Make implementation propo sals of preferred options.

CODES:

RESTRICTIONS:

1. Legislation

2. Industrial Agreements

3. Financial Q:>nstraints

4. Managerial Commitment.

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

(i) Change In Government Po licy

(ii) Ecommic structural .uijustment Programme.
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, TELEPHONE CONVERSATION REPORT

STUDY ITEMlNO·PROJECT·. .

DATE: PHONE TO:

FROM: TO:
~

f

"

BY:
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PACKAGE SPIN-OFFS

Wednesday, 1 .June, 1995

ASSESS MARKET
7'

SHED NON-eORE
~ SERVICES

ASSURE ~
RE-ENGlNEERING

7' DEPENDABILI1Y
--;00 PROCESSES

-
,

~ ASSESS ACTIVITY
---,. DEVELOP

INCREASE
STRATEGY -

I--
... PACKAGE SPIN-OFF

PROFlTABILfIY

- ASSURE
CONVENIENCE

..

INFRASTRUcnJRE
" OPI1MlSATION

----,. ATIRAcr USER - RETAIN NON-eORE
--;00

SERVICES

,.
~ SATISFY USER



SECOND

~ednesday,1June,I995

14:59
J

~ GUARANTEE HANDOVER REAL~ RETIRE STAFF PROMOTE SURVIVAL START-UP MARKET ~ ESTATE

""- RETRENCH STAFF"7

~ CAPITALISE
ASSIST MARKETING HANDOVER...

BENEfITS
... .-

SECURrrY

~ DISPOSE ASSETS

••

""-
ESTABLISH ~ORK.ER -,-

ENTERPRISES ~ HANDOVER~

GUARANTEE LOANS ~ BUSINESS TRAINING
CATERING

--?

SUBCONTRACf PROVIDE EQUrIY - ESTABUSH HANOOVER~
SERVICES CONTROL SYSTEMS

---\)--" it _ _ _ __ .. _ _ _ _ __,
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SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT: STUDY ITEM I 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.

II /}
, ,y"')/f , ... Ii.--.

-.'.:"',
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FUNCTION ANALYSIS AND COSTIWORTH WORKSHEET

PACKAGE SPIN-OFF

PACKAGE SPIN-OFF
NON-cORE BUSINESS

B

e

CENTRAL MAINTENANCE WORK- I provide I transport I B 1312 mi11~n SUB-GONTRA,OT I·...·... ..._--!- I
SHOPS. _~ ••';..:I~ _~~"'01~~_.. RETAIN

WYEE EN

CATERING

SECURITY

REAL ESTA~

"",.'.

(::
"

(

,,'
( ~ ..
"

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.1. is Value Index (CfIN); CNJ<1 = GOOD VALUE; POOR VALUE ITEMS SHOULD BE STUDIEDI



CRITERIA WEIGHTING PROCESS

PROJECT: _...:P;.;;:Ai;;;;CK:;:;AG=E:...;SP=I;.;;.;.N-_O;..;::F~F.=.:S _ STUDY ITEM I NO.: 6 _

A. WAGE/REVENUE - 35~

B. BEWBN ON CAPITAL - 1'"

~C. INCREASE REVENUE

D. IMPROVE COMPETITIVENESS

E. USUBE SUSTAINABILITY

F. REDUCE DEFIOIT

G. BEDUOE COSTS

H. INOREASE PRODUOTIVITY

I.
J. IMPROVE INDUSTRIAL RELATIONS

How Important

1:5 (6)
25 (1)

7 (7)

3 (9)

20 (3)

14 (5)

15 (4)

( 2)

o (10)

4 - Major preference
3 - Medium preference
2 - Minor preference
1 - LetterlLetter - no preference

each scored one point

B C o E F G H I J

I B2 44 .a3 E4 F3 G3 H4 A3 A3

B B4 B4 B3 B2 B3 H2 B3 B4

C 04 E3 F3 G2 H3 I3 03

0 E2 F3 G3 H3 I1 D3

E E2 E2 E2 E2 E3

F G2 H2 F2 F3

G H2 G2 G3
awScore of1

H3rapped may be considered H H3
antages Analysis)

I I3

A

Note: Drop Criteria with a R
(Critieria which gets d
in AdvantageslDisadv



ANALYSIS MATRIX VEST FORM

SUBJECT: __P_ACKAG.__E_SP_I_N-_O_F_F FUNCTION (S) _

COMPONENT OF: __I_NO_H_lE_AS_I_NG__PRO_FI_T_~_ILI_TY _

COST

WORTH

= $ 39 MILLION • 2.13 DISCUSSION: INCREASE PROFITABILITY BY SHBDDIm-oFF

$ 18.3 MILLION NON-cOHE BUSINESS.



PROJECT P~CK."IJ}E SPIn-OFF

ALTERNATIVE EVALUATION

STUDY ITEM: NO.6

~

FUNCTION BEING ANALYZED: SHED OFF NON-CORE ACTIVITIES

---- _._-~

NO. SELECTED ADVANTAGES DISADVANTAGES IDEA
ALTERNATIVES RATING

1. Retire staff 1. Quick and straight forward 1. Drain in eXpertise.
2. Co st-effective 2. Retention of dead V\Ood. ,
3. Enhances productivity

if aub-Contract 1. Infra-5tructure provided by 1. Uncommitted eXpertise.
Contractor. 2. NJ guarantee of Slstain-

2. Contract Performance ability.
2

3. No overheads 3. Mompoly pricing.
4. Cash from Dispo sed ~~ssets.

3. Dispo se Assets 1. Ready Cash for operations. 1. Dilute Capital base.
2. Pay-off debts 2. Less collateral security. 3

5= Ybrker Enterprises 1. Social Obligations 1. Relocation of costs.
2. Cash from Asset s Dispo sal. 2.. Start-up costs high. Y-3. NJ Overheads. 3. Takes time to develop.

IJ;. Retrench staff 1. Straight forward. 1. Expensive packages.
2. Targeted areas. 2. Difficult to reach agree-

3. Enhances Productivity. mente

3. Poor Industrial Relations. 54. lowers staff morale.
5. Uncertainty.



COST ESTIMATE FORM

PROJECT:. P_AClUG_,_E_S_P_IN_-o_FF _ ITEM/NO.: ~6 _

CATEBING
SEXmRITY

OD
OD
ONE $ 9 MILLION

J~1
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LIFE - CYCLE COST ANALYSIS J

Using Present Worth (PW) Costs

;'.

c.
;'.'

;i~·

$39 M.

,::~.lmwp'g$.;m§mmmm~m;~

Escal. Rate__ PWA Factor _

b. Operallons
Escal. Rate __ PWA Factor _

c. Others .'i.NlWAL DIFFERENCE
Escal. Rate __,PloW.. FAel1ll'~

d, Others

Escal. Rate PWA FActor

TOTAL PRESENT WORTH COSTS

c. _

Other Initial Costs
a. _

PROJECT: P,i.CMGE SPIN-OFF

STUDY ITEM I NO.:.__6~ _

Single Expenditures Cll __lnterest
1. Year__ PW Factor _

2. Year__ PW Factor _
3. Year__ PWFactor _

4, Year __ PWFactor _

5. Year__ PW Factor _

Salvage Present Worth

Base Cost

Interface Costs
a. _
b. _

':::j~::iF!W::h\?F.r'#'Y(1~\1~'}l"fr:.i'H'§fll~m\lMM,@\M\Wl!N;W'
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VALUE ENGINEERING PROPOSAL

6PROJECT:

LOCATION:

PAClUGE SPIN-OFF STUDY ITEM JNO.:
ITEM'S FUNCTION(S): _

.. JiLUNTAIN NON-CORE BUSINESS

VECONCEPT

SEED-oFF 
NON-COBB BUSINESS

$39 MILLION

SAVINGS 120.7 MILLION $43.6 :MILLION

IMPLEMENTATION COSTS (INCLUDING REDESIGN) SUBTOTAL (ROUNDED)

IMPLEMENTATION COSTS

NET SAVINGS
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VALUE ENGINEERING SERVICES TRANSWORLD

IMPLEMENTATION SHEET - SUMMARY ACTIONS - ATTACH DETAILS

FUNCTION

APPROVE

SCHEDULE..
REDESIGN

ESTIMATE

BUDGET

COORDINATE

TEST

WHAT WHEN

The environment you are entering carries many roadblocks, such as:

Personal risk

Change

Time

Benefits

Is the change safe or is there risk? How much?

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

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

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 Jdea 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.

110
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ADDITIONAL ITEMS FOR STUDY

Listing of Items With Potential For Improvement

PROJECT: DISCIPLINE: _

COMl'UmR BUREAU

B~mSHOP

PUmR WELDER SHOP

. MACmNE SHOP

WOBKSYARD

CEUTRiU. ELECTm:C.ti.L lroRKSHOP

TARE'AULINS SHED.

~ aCTIVITIES INTER-MmmD wrm
< OTHER CORE-BUSINESS. .

p..--SEPABATE EXERCISE REQUIRED.
<

<

<

<

<

<

J~l
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VALUE ENGINEERING PROPOSAL PLAN

PROJECT: _P_1t._C_KA_G_E_SP_IH-__OF_F _ STUDY ITEM I NO.: _.....:6:::...- _

10 Retirement Exercise to continue.

2. Dispose of Assetso

3. Sub-contract Services.

4. Establish Worker Enterprises.

5. Retrenchment to be undertaken as a

last resort (Problems of implementation).

Cross functional team to be set up immediately

to pursue options 2, 3, and 40
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VALUE ENGINEERING PROPOSAL

STUDY NUMBER

-

PROJECT

LOCATION N R=..;;Z~ _

TEAM MEMBERS

~ .. ~CC)-\\

CONSULTANTS

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.)



PROJECT·

TELEPHONE CONVERSATION REPORT

STUDY ITEMlNO·

DATE: PHONE TO:

FROM: TO:

..

BY:
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FUNCTION ANALYSIS AND COSTIWORTH WORKSHEET
c--' (. I

PROJECT: 1 A(")C-~1t:i~:.. -·-~"'t~·'CM\/;.L-:'<'-1~1 STUDY ITEM:

\.J \'G~~L -\i<.~IT ~ "-l1;,.~NA'I""'..)
CO··<:..I<'I:>'""",,~ ~o:;.\ .... ~,=,~

s ......,~'-\'-.0v\

N\t.7A\---..C \-~~'~'M,~';"d 17~Q,,\n';' I ~C:~rt'=-'.'-1 I I I I I I
c:::;,..1 'S;.'Clv\

C C.>.~\ .'>.c...> L_

Lqu '<'MU\,J7

·gc.-i-/N!\/

C'~,i) Co.

i~l.J7L-

::;tA ;"?o,':!-,

t.\-Cor"...,.:..

Ih~,.?.....I}(o.y

ME 'l."''''~ c.. S

L.:s~

~"~c::::-

---J
~"~

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.1. is Value Index (CIW); CIW<1 = GOOD VALUE; POOR VALUE ITEMS SHOULD BE STUDIEDI



:E~~c- W::::J
Qz:I:
oWlf/)

:Ewlf/)

~~~<tz<tzoi=oZ::::J
U

.
-l-f/)

~

1-

(.....
I

41
l

<
!

'4
.]

I

~
j~

.c.V1
4:"

1':=

r!..
A

J-

til
ell

~
llj

?
lJ

A
'2

~

-
C

'.

0
VJ

I
~t

\
.J

i

,00f[)
I

't
i

v
,I

.J



SPECULATION PHASE

Applied Creativity To Generate Alternatives

PROJECT: ___ STUDY ITEM I NO~:, _

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
• ,).i.

24.

25.



CRITERIA WEIGHTING PROCESS

PROJECT: _ STUDY ITEM I NO.: _

C. "AA,\ .....,TAi"-.\~\\-\ .."J

D. C2...p.,pA C' ,,'t-;

\'2

'C

( 5)

7
\

How Important

4 - Major preference
3 - Medium preference
2 - Minor preference
1 - Letter/Letter - no preference

each scored one point

C 0 E F G H

A4- A
B C3 h 3 Ez. F.a

C c.g c a
~,

FI C z
0 ..b\ hI

€

E2,.

F F-:>

G

A

B

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

J



ANALYSIS MATRIX VEST FORM

SUBJECT: FUNCTION (S) _

COMPONENT OF: _

DISCUSSION: _$

$
=------COST

WORTH

3

(VESnPoor-l

r
r- r I
I~ .J ,,1 f- ;c t{,O) L -, !J'7'- - L

('f) . Si.0 ~ (!J- «
)" ~.; rt V Z

(J';]

J
:2J .l- f' z

I
J (j 0

«
c::

, ...J.- -' ..J

~ «
0 z
I- i:i:

Fair-2

.r
(-

]

r£.f
1
..(

7-
~

2

Good-3

RELATIVE 1-------1
WEIGHTSALTERNATIVES

1 PC;~t'oci:l€.

2 ~~~ ... "___')\•.,,? '-",'>.:::tl

- '-\ ~;.£h

4

5

6

7

8

9

10

11

12

13

Excellent-5 Very Good-4

VM/VE



zai=«:J..J

~W>~za::wI..J
«

~wt::>C:JIC
/)

~uw....,ocr:Q
.

ow~«z«C
)

zjjJmZolt
)

Z::Ju..

C>
<

tz
w

-
g
~0:::

enw~z~c~cC
/)

wC>~Z~o<t

en
O

W
w

>
I
-
~

U
z

we:::
...J

w
w

I


cn...Jex:

oz

'-ur:::L
If;

(
,-

...-l-

-



COST ESTIMATE FORM

PROJECT: _ ITEM I NO.: _



WM:J /0% j'ac)9f
LIFE - CYCLE COST ANALYSIS

Using Present Worth (PW) Costs
.- ,d 'r:' ,,->~ ''I ,,1 ,rJ D.~ - 0
~1.'W1\ [Ot,'t~,L r7 (.){i.J.:, ) {,l$/e.Il(Ut., . !J /0 I ' ..

b. _

TnTAI INITIAl I""nf:::T I'II'IPAI""T (II"'" 'rmn IVJ I\Jb

.m:~II@i;:~lNii;}:MillSl.tRi~lm~.faH~.s1f]£~~mmml7fi~I/t-

PWA FActor

PWA Factor _

PWA Factor _

Single Expenditures @__Interest
1. Year __ PW Factor _

2. Year __ PW Factor _

3. Year__ PW Factor _

4. Year __ PW Factor _
5. Year__ PW Factor _

Salvage Present Worth
TnTAI

:!ANNuAti:cOST.81IWfiii!jjjHHI~1ijWdffl;:ifMmmw}jHmM'i

Annual Costs @ __ Interest

a. Maintenance

EscaL Rate

b. Operations

EscaL Rate

c. Others

EscaL Rate

d. Others
EscaL Rate __ PWAFActor _

TnTAI ANI\IIIAI "",,,,or..

TOTAL PRESENT WORTH COSTS
'lillFe~®ifaig~iii~tiJ.itWF.Jli~~f~~i~~~~~~~j~~~~~~~~~~i~~~~~~l1~~~!

--u
'lfi'l,,,,, 1 -/-3, /~
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PROJECT:

LOCATION:

VALUE ENGINEERING PROPOSAL

STUDY ITEM I NO.:
ITEM'S FUNCTION{S): _

..

VECONCEPT

SAVINGS

IMPLEMENTATION COSTS (INCLUDING REDESIGN) SUBTOTAL (ROUNDED)

IMPLEMENTATION COSTS

NET SAVINGS

"
J



VALUE ENGINEERING SERVICES TRANSWORLD

IMPLEMENTATION SHEET - SUMMARY ACTIONS - ATTACH DETAILS

FUNCTION

APPROVE

SCHEDULE

REDESIGN

ESTIMATE

BUDGET

COORDINATE

TEST

WHAT WHEN

The environment you are entering carries many roadblocks, such as:

Personal risk

Change

Time

Benefits

Is the change safe or is there risk? How much?

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

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

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 Items With Potential For Improvement

PROJECT: DISCIPLlNE: _
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VALUE ENGINEERING PROPOSAL PLAN

PROJECT: _ STUDY ITEM/NO.: _
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CRITERIA/IDEA MATRIX
PROJECT: STUDY ITEM.: _

LOC~ION: ITEM'S FUNCTION(S):~ ~
,

DISCIPLINE: TEAM MEMBER(S) TEL. NO.: (

RANK ·1~ALiNO:,l~>

RECOMMENDED ALTERNATIVE:
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1. The thing I liked mo st about this oourse was:-
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2. Future Value Management/Value Engineering Workshops v,Quld be better
if :-

3. I v.ould like to see Value 1v1a..nagement/Value Engineering training be

made available to:-

4. General oormnent:-
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Future Value Management/Value Engineering Workshops ,',QuId be better
if ;-

made available to:-

4. General comment:-
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1. The thing I liked roo st atout this oourse was:-

2. Future Value l\1anagement/V'alue Engineering Workshop s v.ould be better
if :-

3. I muld like to see Value Management/V'alue Engineering training be

made available to:-

4. General oomment:-
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The thing I liked mo st atout this oourse was:-
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Future Value Management/Value Engineering Workshop s '{.QuId be better
if :-

I v.ould like to see Value Management/Value Engineering training be

made available to:-

4. General comment:-
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1. The thing I liked mo st atout this (X)urse was:-
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2. Future Value Management/Value Engineering Workshop s v.ould be better
if :-
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3. I ',',Quld like to see Value Management/Value Engineering training be

made available to:-

4. General oormnent 1-
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2. Future Value Management/Value Engineering Workshops ~~uld be better
if :-
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3. I ',".Quld like to see Value Ma.nagement/Value Engineering training be

made available to:-
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4. General oomment:-
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The thing I liked mo st aeout this oourse was:
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Future Value Management/V'alue Engineering Workshops \'oOuld be better
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3. I oould like to see Value Management/V'alue Engineering training be
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2. Puture Value Management/Value Engineering Workshop s \'tOuld be better
if :-

3. I v,Quld like to see Value Management/Value Engineering training be

made available to:-
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2. Future Value Management/Value Engineering Workshop s ,',QuId be better
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3. I v.ould like to see Value Management/Value Engineering traini.ng be

made available to:-
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1. The thing I liked rna st about this oourse was:-

2. Future Value Management/Value Engineering Workshop s "..auld be better
if :-

3. I vlould like to see Value Mana:sement/Value Engineering training be

made available to:-
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1. The thing I liked rno st atout this oourse was:-
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2. Future Value Management/V"alue Engineering Workshop s '{.QuId be better
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3. I v.ould like to see Value Management/lfalue Engineering training be

made availa.ble to:-

4. General oomrnent:-
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2. Future Value Management/Value Engineering Workshop s ',',QuId be better
if :-

3. I "'.Quld like to see Value Management/Value Engineering training be

made available to:-
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2. Future Value Management/V'alue Engineering Workshop s v,Quld be better
if :-
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3. I v-ould like to see Value Mallazement/V'alue Engineering training be

made available to:-

4. General oomment:-
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2. Future Value Management/Value Engineering Workshop s ~'<Ould be better
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3. I v,Quld like to see Value Management/Value Engineering training be

made available to:-
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3. I v.ould like to see Value Management/Value Engineering training be

made available to:-
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3. I v.ould like to see Value Management/V'alue Engineering training be

made available to:-

4. General comment:-
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2. Future Value Management/Value Engineering Workshop s \\Ould be better
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3. I v.ould like to see Value Management/Value Engineering training be

made available to:-
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