VE
Definition (s)

LA AL AR
A AR A
LR L]
RN

e




Value Engineering

Value Engineering

A Systematic team effort aimed at
improving the value as well as optimizing

the life cycle cost (LCC)



Value Engineering

Value Engineering is ...

A teamwork that focuses on
improving the value via analyzing
Functions.



Value Engineering

Value Engineering

Improving  (upgrading) Value is
Customizing Quality and optimizing the
life cycle cost (LCC)



Value Engineering

Value Engineering (Larry Miles)

An organized effort directed at analyzing
functions of goods, services to achieve
those necessary functions and essential
characteristics in the most cost-effective
manner consistent with the customer
requirements and expectations



Value Engineering

Value Engineering ( New)

An organized team effort aimed at
analyzing Functions and Quality of
projects (goods, services and processes) 1N
order to generate practical cost-
effective  alternatives that meet
customer requirements.
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Value Engineering

Value Engineering
83 sl Juadd

" Customize Quality
Improve Value Not always

“ Improving Quality

Cadll) A
“Optimize Cost
Not always

Reducing Cost A

v



Value Engineering

Value Engineering

Is actually coming up

with ...
Useful

Idﬁas




Value Engineering




Value Engineering

Useful ideas have to be :

Efficient

Useful Ideas —

N

Effective
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Efficiency (Process)  (<ldead)) 3ol

Solve Maintain

Problems Resource

Optimize Follow

Resources Procedures

'Y



Effectiveness ( Results )  (g=lill) 4alladl

Get the

Create

Solutions Job Done

The Right

thing

Generate Get

Profit Results

'y



Efficiency vs. Effectiveness

Efficient
Do things right
Useful Idea L
T (S ¢ Ludl) Jas
Effective
| = Function,, Quality Do the right thing

Cost

reasall (L) Jas v



Life Cycle Costing

Life Cycle Cost
Total Cost v



( Lump Sum)







Life Cycle Costing

/A

: \ ;
3 kinds of costs Initial Running
Single \\
Cost \ C OS1
We use the
Present Worth
Analysis

Running , Follow on or Ownership cost

Are all the associated cost of running the facility. It covers ‘
energy, maintenance, repair replacement, staffing.. etc. ‘/



Where are the “ Hidden Costs “ ?

Capital cost

T
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Life Cycle Costing 3 4,0<)) 44ty

Life Cycle Costing

For a 160 bed Hospital - Life span is 25 years
Case 1 : Initial Cost = SR 124 Millions

o

Design

Operation
Cost

Cost_\

INitiaql — Cm—

[ Cost




Life Cycle Costing 3 4,0<)) 44ty

300 Bed Hospital - Life span is 25 years

Case [ : Initial Cost = SR 365 Millions

Operation
Cost

Design

//7 COSt

D R
8 % Initial
/ Cost

\_ Alteration

Cost
— &
Maint. /

Cost




Life Cycle Costing

Level of Influence on Cost
Who influence the total cost !

viners

. OKLM

Construction

—
<f Owner

Specs & Standards ’

v

Designer

\




Life Cycle Costing
Level of Influence on Cost

100% 5
90% A
30
§0% A 20
70% A
60% -
50% A
40% A
30% - 50
20% A
10% -
i ; ' (o
Actual cost Cost Influence ‘/

@ Overhead
@ Labor

[1 Material
70 [1 Design

Sources : 6 sigma Academy



Life Cycle Cost

Revenues

For an Economical
Life Span of 25 years
And Discount rate of 6%

Our annual Net is 6.3

3.4

Annual Expense



Life Cycle Cost

Revenues
16

If our revenue is 16 Million
And annual cost of 2 Million

The break even will be
in year 40

2
Annual Expenses




Life Cycle Costing

Recommendation Economic Life Span

Technical Life
40 years Real Li](é
sooears Economical Life

Discounted Annual Cost

0.0
0 10 20 30 40 50 60 70 80 90 100

Time (Years)

Source : LCC For Design Professionals



Life Cycle

May God bless your
Economical Life
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Life Cycle
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Life Cycle Costing

LIFE CYCLE COST (Present Worth Method)

Froject

PROJECT LIFE CYCLE (YEARS)

DISCOUNT RATE (FERCENT)

Option 1

Option 2

Option 3

Estimated

PW

fnitial Costs

Estimated

PW

Estimated

PW

Sub-total Initial Cost (IC)

Year

Factor

Single Costs

Sub-total - Singe

{ PW Cosis

Annual costs

Escl. %

Pyia

Sub-total Annual (PW) Costs

Grand -Total Present Worth Life Cycle Costs




Al 48ty Life Cycle Costing

LIFE CYCLE COST (Present Worth Method)

Project: Three Projects
PROJECT LIFE CYCLE (YEARS) 30 ORIGIMN, ALT. 1 ALT. 2
DISCOUNT RATE (FERCENT) 10% Project A Project B Project C

Fepare for Projact 1

Fepare far project 2

Fepare for project 3

Maintenance for all projects

Maintenance for all projects

malvage

Total Replacement/Salvage P Costa

Annual Maintenance

Annual Revenue




Life Cycle Costing

Space distribution for a hospital in Riyadh

Circulation 34

Administration 27
Medical Function 21

Services 12
Others 6

0 5 10 15 20 25 30 35 40

%
ry

Can you believe it? ......... It is true !! v



Value Management

The @ Stages of the VM Study

I L]
Coordination nfe orn?atton ) VE Study Report
: Function Analysis .
Data Preparation ) Implementation Plan
) Idea Generation
Team Selection i Follow-Up
Modelin Evaluation
& Development
Presentation
Pre-Study VE Workshop Post-Study

1 - 3 Days 3 - 5 Days 1 - 4 Weeks /
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Preparation, Planning, Agenda

Pre-Study




Quality Model ( Star Diagram )

Setting the priorities

r



Quality Model ( Star Diagram for a Housing Project)

Environmental Impact

Setting the priorities

L Engineering

Effectiveness Performance

Quality
Profile

User Comfort > Safety &

Security

Schedule

Image

( Site & Facility) &

Flexibility
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Pareto’s Law the 8 0/ 2 0 rule

) AY) (e %Y ¢ (AU K (ha 96 A

10p

- 20% of the items
Makes up
80% of the cost

40

% of Total Cost

20

(1] 20 40 60 80 100 €
% of ltems \/



Pareto’s Law the 80/20 rule

Office building

Finishes [&€;
Structural |6.32 '
Mechanical P&

Electrical|5.06

Doors & Windows
Auditorium|2.78

Ern 1.33
0.64 Site:' development & l:,andscaping

0.4 Insulation

0.35 Equipl;cents
0.35 Metal Work

¢y



Pareto’s Law the 80/20 rule

Hotel
8 Electica

Concrete

Mechanical

w Finishes [ NN
D&W
Masonry
Site Work
General

0% of the items

Makes up

Food Equip.
Wood
Elevators
Metals

Insulation

0% of the cost

Demolition
Specialties



Pareto’s Law the 80/20 rule

Social Center

B Site Works : :
Finishes

2IConciere = g

« Pam/Seniary R g
Fumiture

Equipment '

HVAC

Doors & Windows

T & W Prot.

Elevators

20% of the items

Masonry Work
Wood & Plastic
Metal Works
Specilities

Makes up

General OOA) Of the COSt




Pareto’s Law the 80/20 rule

Hospital
| |

|

= Med. Fquip. & For. [ s

New Facility 16.1
W Communication 2.8
0
B DHC Mods I 1.5 20%
Utilities 1.1
Site prep.
prep 0.5 80%
B Demolition | 0.3 ‘
0 10 20
S

\

of the items
Makes up

of the cost

30 4’/



Pareto’s Law the 80/20 rule

Fiber Optics

B Fiber cable 300km
B New Elect Inst
B Offshore laying

B [Flectronics

B MobDemob DP Vessel cable lay
B 7opside Work

B Offshore J-Tube/uraduct inst. 2 0 % Of t h e i te m S

Subsea trenching Equip

B Precons. Survey

Makes up
80% of the cost

Standby

B Oftshore Crossing
Uraduct

W Cable Transport

B Fit & Splice

Old Removal Elec
Subsea Cable routing 0 5 4 6 8 10 ’
B On/Off shore cable laying $ /



Pareto’s Law the 80/20 rule

Housing

Accessability 14
| Site Prep IR

=E&Csup [N 7 ‘
S

Location F
T. Utilities 3 20% of the items

® Const. Camp
Const. OH

m P. Utilities

® Comm

Makes up
80% of the cost

0 S 10 15 ‘

5 v

-106




Value Engineering

Again

Why VE



Where senior managers invest their time

How the work day is divided.

19.0% 17.0%

Decidi
Drinking eciding

What to eat
L with coffee
Getting
Ready For 90%
Meetings Meetin g5

21.0%—"

—34.0%



According to a survey (in Saudi Arabia & USA 1996)

Where do senior managers invest their time ...

1- Marketing

2- Human Resources
3- Projects

4- Finance

5- Quality

a

11.8%

9.5’%J 4
/ 4.9%
6% Common Sense
Actual is not always What they Say ...

4

Common Practice



Value Engineering

According to a survey (n Saudi Arabia, 1991)
When asked ... after the completion of the facility .-

Are you satisfied with what you’ve got ?

No \ / Yes
61 %

26 %

\Some =

What /



Value Engineering

According to KSU Research , 1999
When asked ... after the completion of the facility .-

Are you satisfied with what you’ve got ?

) )
/

No~_ 75 % 21 % _Some
What

oY



Value Engineering

Why ?

21%

25%

Coordination| Higher cost

Others

139 — Lack of information

41%



Reasons for unnecessary Costs (Poor Value)

Environment Methods Time
Poor
Value
Organization People Material
Cause Effect

L)




Reasons for unnecessary Costs




Reasons for unnecessary Costs
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Reasons for unnecessary Costs (Poor Value)

Lack of information Goals

Lack of Ideas How many
Lack of time projects do
Temporary circumstances you know that
Honest, but wrong beliefs have some of
Bad habits and attitudes these?

Over design (unrealistic safety factors)

Change in the owner requirements

Lack of communication coordination

Using unsuitable standards & specification

No LCC estimate 5
Others ‘/

® & & & & O O O O o o o



Reasons for unnecessary Costs (Poor Value)

Individuals Organization Technology Environment
Leadership Objectives Products Funding
Habits Structure Process Timing
Attitudes Planning Skills Politics
Flexibility Communication Expertise Regulation

oA
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( Safety Factors ) <
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Honest, but wrong beliefs

Better Quality
Less cables
Less Voltage drop

Less Construction

Less Cost
$ 1.1 M Saving




Codes, Regulation, standardizations, specification

Saudi annual loss of not having standards:

- Doors & Windows > one B illion

- Electrical Plugs > 600 Mliliions

- Masonry Block

R



