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RELIABILITY
YALUE MAP

. At one Hewlett-Packard, proo’uct division, the cost of service
o repair of desk-top compufers was reduced 35% through
improved design and.manufacturing techniques.

Ioly 25 1% ompany's Quest for Improved Qualt




... At another
division, production
time for two of our

most popular

oscilloscopes
dropped 30% and
product defects
declined
substantially,
allowing us to cut
prices 16% ...

... In addition, the quality
drive has helped us cut
inventory companywide
from 20.2% of sales at the
end of fiscal 1979 to 15.5%
at the end of 1982 ...

... based on 1982 sales of
$4.2 billion, that 4.7%
decrease represents nearly
$200 million we don't have
tied up in inventory ...
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what are the ways you
establish the reliability
value proposition?

.. stavt with the cveation of a veliability,
availability and maintainability value map
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REVENLE CAPABILITY

« system sales related income * ‘non-fiscal’ functionality
« production related income

2020-06-25

A cetury
10
COST OF RAISING CAPITAL
* generating capital incurs its
own costs
. such as the
Weighted K m
Pvevage Cost of B
Capital (WACC)
11
weighted average cost of capital/
(WACC)
noun
is the ongoing fee a company pays
creditors, shareholders and owners for the
capital they provide.
. this is mavk-et-based - if security holdevs believe they ave not being
paid enough fov theiv capital they invest theiv money elsewheve
12




.. & chavactevistic of managerment
decision mak-ing

COST OF RAISING CAPITAL OPPORTUNITY COST
* generating capital incurs its * what ar= The “missed benefits'

own costs of spend\'ng money on
something else?

iy

. such as the
Weighted
Pvevage Cost of
Capital (WACC)
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13
opportunity cost/
[op-er-tyoo-ni-tee  kost]
noun
is the loss of potential gain from other
alternatives when one alternative is chosen.

14

[OST OF RAISING CAPITAL OPPORTUNITY COST

* generating capital incurs its * what are the ‘missed benefits’
own costs of spending money on
something else?
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. they amount of money that can (hypothetically) be
genevaied fvom the sale of the assat

B o e
PROCUREMENT COST DEPRECIATION
* an assef is anything that * reduction in asset value with
produces value ... and needs respect fo fime

to be purchased

. the asset will —
have specific cost, asset o .. which is often a
veliability and H\A f function of
othev & =X veliability
chavactevistics
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16

feature based .. cost of
maintenance (FBM) insuvance
condition based preventive corrective
maintenance (CBM) maintenance (PM) maintenance (CM)
I I
r
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17

- this can be the actual cost of
maintenance pavticulay in an <~
asset management or managed
sewvice povidev setting

corrective
maintenance (CM)

|

{

J

.. it could be the wawanty costs in a manufactuvey setting..
warranty cost = (1 —R,,) XnXc
wheve R, is the wavvanty veliability, n is the number of units
sold and € is the expected wavvanty cost

18
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CAPABILITY

REVENUE

correctie
aintenance (CM

vetury DAMAGES

REMEDIATION

CAPITAL COST
VALLE
PREGENTITN

feature based
maintenance (FBM)

OPPORTUNITY COST

preventive
maintenance (PM),

jasse

condition based
maintenance (CBM)

PROCUREMENT DEPRECIATION

19

these value elements
are what we call 'hard’

.. they ave based on velatively
‘cevtain’ chavactevistics and

pavarnetevs
20
REVENLE CAPABILITY
vetury > ) qmm
CAPITAL COST REMEDIATION
VALUE
PREVENTION

OPPORTUNITY COST
13sse i
PROCUREMENT  DEPRECIATION prerT—
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MARKET SHARE
« the number of customers
purchasing the system or
product

TIME TO MARKET (or SCHEDUILE)
« development time before
system or product can be
purchased

REVENUE

CAPABILITY

CAPITAL COET
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22

TIME TO MARKET (or SCHEDUILE) MARKET SHARE

« development time before * the number of customers

system or product can be purchasing the system or
purchased product

. these ave business chavactevistics that ave
based on covpovate judgment and estimates ..

. hence they ave called ‘soft

23

MARKET SHARE
« the number of customers
purchasing the system or
produc!

new customer ( return customer lnst customer

i)
]

.. vetun and lost Custorngy pavCeptions ar2 based on

the pevformance of the system ov product .. move
than mavi-eting

24
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25
return rustomer lost customer
which one would
26
TIME T0 MARKET (or SCHEDULE)
* development time before
system or product can be
purchased
REVENLE CAPABILITY
MARKET SHARE
cetury
27




TIME TO MARKET (or SCHEDULE)

* development time before

system or product can be
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confidence limits

purchased

assurance

analysis
requirements

28
REVENLE CAPABILITY
TIME/SCHEDULE
MARKET SHARE
!
cetury
29
REVENLE CAPABILTY
TIME/SCHEDULE
MARKET SHARE
!
e
CAPITAL COST
OPPORTUNITY COST PREVENTION
example
reliability, ]3sse feature based
availability and
maintainability
RAM) value PROCUREMENT  DEPRECIATION o beed
N
30
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... but we must not
forget that some
elements are linked ...
and are not
independent
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31

.. fov example, preventive ‘
maintenance is conducted
because of and to #

influence covective |
+

prewntive
maintenance PH)

maintenance

32

you then ascribe costs
for each value map
element based on
specific reliability
characteristics.

33
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REVENLE CAPABILITY

MARKET SHARE

REMEDIATION

VALUE

TIME/SCHEDULE

claD
confidence limits

CAPITAL COST

OPPORTUNITY COST PREVENTION

feature based
maintenance (FBM)

jasse

preventive
maintenance (PM),

PROCUREMENT DEPRECIATION

condition based
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maintenance (CBM)
34
.. numbey of custormers seeking ——
long wavvanty
+
. Waanty
period
- WONNYy | awanty vepaiv
veliobility (R,,)) cost
for example ...
35

Calculating Warranty Costs ...

A manufacturer of electronic goods expects to sell 10
000 wireless modem routers ...

... each wireless modem router has a 2 year warranty
(based on market expectations)

... warranty repair involves unit replacement at cost of
$125

what ave the expected wavvanty costs?

12



The company has undertaken some analysis and testing
... and determined the hazard or failure rate of the
wireless modem router
.. the hazavd ov failuve vate is the expected numbey
of failuves pev unit time .. such as failuves pev year
U I

/
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That means that 7.6 per cent of all wireless modem
routers will fail during the warranty period ...

warranty cost = (1 —R,,) Xn X c

where R, is the warranty reliability, n is the number of
units sold and c is the expected warranty cost ...

= (1-0.924) x 10000 X $ 125
= $95 000
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In this example, the reliability value function is ...
V=-[1-Ry)xXnxc]
noting that the negative sign relates
how value is ‘maximized’ when
warranty costs are ‘minimized.
0 NG \
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43

... the key reliability metric or
characteristic is the warranty

reliability, R,
."v' \

44
... where are resources on
warranty performance and
value?
... there are many websites such as
www.warrantyweek.com
45
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US Average warranty Costs and Accrual Rates
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warranty cost/
[wawr-uh n-tee  kost]

noun

is the cost incurred for the agreed
repair or replacement of products,
goods or systems sold.

warranty accrual/
[wawr-uh n-tee  uh-kroo-uh I]

noun

is the capital set aside at time of sale
to mitigate warranty liable
associated with the expected
warranty cost.

48
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US Average warranty Costs and Accrual Rates
the Global Firaricial Cvisis placed
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.. the effect of cost-cutting on build quality
is Cleavly evident in incveased wavvanty costs
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US Average warranty Costs and Accrual Rates
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US Average warranty Costs and Accrual Rates

... these figures appear ‘low’ -
but they are based on sales
revenue.
fov typical profit mavgins of 5 to 10 pev
cent, | to 2 pev cent of vevenue dedicated
fo wavanty is & majov Cost driver

f sales veverve

peveeritage o
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US Average warranty Costs and Accrual Rates

... also - these are ‘average’
percentages across multiple
industries ...

‘satisfactony’ wavvanty pevcentages
can vange fvom | to [0 pev cent (the
computey industvy is avound S pev

cent)

peveeritage of sales veverue
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52
... just to reinforce the
importance of warranty ...
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55
so how do we incorporate
‘reputational’ characteristics
into value?
. stavt with ‘lost custornevs’
56
MARKET SHARE
« the number of customers
purchasing the system or
product
new customer return customer
57
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... here is one way
- of many ...
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58
esfimated break-down
} of custormer
[ satisfaction
con be estinmated v
Kl . 1
from histovical s clstomers ] satisfied
wavvanty veliability it warraity § - neutra
claims 4w oo
estimates dissatisfied
59
note that products " satisfied
ave expected fo _—» uustume:z% somplain 7 neutral
opevate beyond with other dissatisfied
Wavanty peviods - |ssuesw don't complain
.. and this affects
Custormey pevception
60

20



customers with no complaints

product ..

.. note that a fraction of custorners with no
complaints will not vepurchase an ovganization's

.. this is vefevved to as ‘natuval attition’
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61
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... if there are 10 000 current
customers, defects are
causing 796 lost sales ...
.. which is § Il 438 in lost profit if (fov
exannple) the profit pev sale is $ 1S
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64

... but these are just estimates
- how do we reduce the
uncertainty?

.. stavt with conducting
sensitivity analysis

65

sensitivity analysis/
[sen-si-tiv-i-tee  uh-nal-uh-sis]

noun

is the study of how the uncertainty in the
output of a model or system is influenced
by uncertainty in its inputs.

66
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Sensitivity Analysis - Cost of Organization ‘Reputation’

percentage of custom ers with other issues

(of customers with other issues wha dan't -
complain] percert age wha dont repurchase |
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value (cuwvently 12
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complain
pl
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cost
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... this means that (for
example) surveys can target
the finding the percentage of
‘customers with other issues’
.. and it also means that (as it stands)

veducing this pevcentage will have the
biggest positive benefit on veputation cost

68

OBSERVATION =

soft cost drivers are equally important ...

... if not easy to calculate.

.. s0 wheve do we ‘stop’ analysis — in tevms of twing
o model veliability value?

.. typically, aftev you have made your business case
(which stavis on ‘havd cost drivevs')

69
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... the proper place to start, we
concluded, was fo start with a
startling goal - one that would get
attention ...

... the goal we chose was a ten fold
reduction in our failure rates of our
products during the 1980s ...

... we knew this represented a difficult
challenge ... [but] we also suspected that
anything less dramatic wouldn’t convey the
importance we attached to this issue ...

... we also knew the close linkage between higher quality,
lower cost and increased productivity would lead to other
beneficial results for the company
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OBSERVATION

you stop analysis when ...

you have all the information you need fo adequately enable a
decision ...

... and there is no organizational benefit in creating a better
understanding of reliability value.
_but what happens when we reed to 1ak-e info move
pevformance chavactevistics than velidbility metvics?
fov exarnnple = how do we compave the vaue of expensive but
veliable systerns to inexpensive but faulty ones?

71

OBSERVATION

What do you do if you present ‘soft’ figures that
are uncertain estimates ... and someone challenges
you or tells you that you are wrong?

... such as warranty estimates, number of lost
customers, the effect of the loss of each customer et
cetera.

There is one technique that usually (but not always)
works ...

72

24



2020-06-25

Be prepared for this ... and then ask them to provide
their estimates. They will either ...

(1) Improve your calculations with better estimates ... or

(2)Demonstrate that they have no idea themselves (and
hopefully let you continue)
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