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Abstract

Customer service level decisions are usually based on quaiitative niarket information and internal costs only In this text
we suggest an approach of using quartified costs information of both customer and supplier '» setung serv ce levels After
a brief introduction on how customer service can be defined we describe 1ts typical cost-structure Due to the characternis-
tics of this cost-siructure the use of unquantified and ambiguous market information 1 setting service levels can easil;
tead 10 under-serviging or over-3c1 ViCing. The ovirall Cost-approach 1 which hoth sunpiier snd cystomer ensis are conged
ered better supports service level decisions Thes approach must be used in combination with other senvice ievel consider-
ations Some conditions for using the approach are identified The apphicability of the approach 1s Jescr.bed n relation to

typica’ customer—suppiier relat.onships

1. Intreduction

In the last couple of years many writers have
advocated the integration of marketing and lo-
gistics or “customer service” as a new approach
towards customers [1-3]. Some writers have
called 1t the most important strategy for the ni-
neties [4]. The reason for that lies in several
market trends like shorter product life cycles,
broader product ranges, market fragmeniation
(mass-customization) and increasing comocti-
tion threugh service differentiation [5]. These
ir.ods ~re increasing th~ importance of logistics
performance in marketing products. Because of
this, providing the right customer service level
through integration of marketing and logistics 1s
a condition to gain and maintain a competitive
edge in many markets

Having said that customer service is increas-
ingly important, writers also pay attentios te the
design of a customer service system For exam-
ple. Christop™er [61 identifies six stages :n de-
signing & service system (see Fig. 1). In th-s.
stages major attention 1s directed at finding out
the service reguirements of customers. Stages I,
11 and 111 concern market research to identify key
elements ¢f customer service and their relative
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importance of different customer groups 1n order
to be able to segment the market on service cri-
tenna Typical research techniques during these
first stages would be expert opinion methods and
customer survevs asking the customer to name
and/or rank service elements As suppliers can
probably not fulfil all customer wis, 25 they will
have to make trade-offs The service levels must
be set based on the relauve importance of the key
service elements

However in designing customer seivice §ys-
tems in practical situations two problem areas can
be 1dentified
-Unclear market information Information gath-
ered dunng the first three stages is vfici. ambig-
uous and unquantified. For example, much de-
pends on who answers the survey questions
within the customer organisation, the buyer or the
production manager or someone else
~Internal trade-offs Service level decisions are
mzde to optimise local costs only, both at sup-
whizs and customers

Tre consequences of these problems are that
ra mary situations, customers are offered cither
toe much or too hittle service. Overall cost-effi-
clency 1s iow

In thir paper the above stated problems will be

All rights reserved
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further discussed. We will descrnibe the general
cost structure of customer service. To impreve
service leve: decisions, an overall cost approach
will be mitroduced. Also. the use and applicabil-
ity of this overall cost approach will be discussed.

2. The costs of customer service

Customer service should aim at customer sai-
isfaction through fulfillment of customer de-
mand. Without adding another definiticn to an
already long list {7]. this text will follow Chris-
topher and cons’der customer servige as: “the
output of the logistics system towards cus-
tomers.” Customer service levels determine the
amount of service provided to the customer. For
individual service items these levels can be quan-
tfied or measured, for axample 24 hour deliver-
ies or 95% rehiabiiity of deliveries. The general
service level can be described a5 the total
“amount of service™ on the individual items.

In this text we suggest an approach of making
service level decisions considering overall costs.
thereby providing the designer of the service sys-

tem better insight in the added value of the serv-
ice ic the customer. To use an overall cost-ap-
proach n service level decisions one must know
the relztion between service and costs for both
suppher and customer. First = ¢ wiil discuss these
relations for supplier and customer individuallv.
The cost-curves arz depicted in Fig. 2.

Supplier costs. At short or medium long term.
every supplier 15 capable of offering a centain
service level which flis its organisation. This
service level depends on the kKind of logistic facil-
tties and managzment ystems the supplier has

=4

2. Cost-curtcs

Fig



invested in. Offering service below thrs level will
result in only a small decrease in costs. because
mvestments are already made and pzople and
systems are adapted to a higher service level Also,
offering servie above this leve: will more than
proportionally increase the costs Juz 15 dirmn-
1shing economies of scaic. Therefore. 1n many
situations overall cost-cu-+25 will be simular 1o the
wune e Fug 2.

Customer costs The service offered 10 the cus-
tomer should result i (perceived) added —alue
to the customer. For the cusiome:, the service of-
fered has a dimmmishing marginal ~alue. The cus-
tomer organisation requires 2 ceriain level of
service. Being supplied below that icvel will 1n-
duce far higher costs, while being supphied above
that service level will only lead to small benefits
Also here we consider .aiy short or medium term
conscquences

The structure .. .eservice cost-curves is illus-
trated i box 1 by a quantified example on order-
sizes.

It must be remarked that both customer and
supplier cost-curves are not alwavs smoothi,
shaped like in Fig. 2. Cost-curves of individual
service clements can have break-points, increase
10 3 cortamn maximum or be strictlv proportional
to the leve! of service For evamrie, increasing
service through shoriening delivery lead-times
wiil for the sup, aer lead 1o mncren. 0 st
chaprges with breakromms 31 the lead-times wh.,
an extra warehoute cioser to the customers 1s
needed In many sitvatzons howe <1, general cost
curves will be sim:l.r 1o the curvesin Fig 2

This cost-structvre of service, with high cus
tomer cost at low servics levels and high supplicr
cost at high cervice levels, means that cost-ef-
cient service levels can oniy be ubtained whenen
overall cost-aporoach s used To set the service
levels, quantified informatinn on both supphicr
and customer costs must be availehle With b,
cost-frameworl the eadier meatiored prublem
areas can be discossed

3. Problems in sct ing servize lesels
31 Unclogr maorket 1afrirmation

In setting custome  service vy in pr.ciiv.g
situations the two pro’ wms of unclear market
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information and internail trade-offs have been
identified The problem ares of not knowing what
customers really want can be divided 1n tv.o parts

Unguannfied mifmmguen From the onst-
curves it can be seen that setiong the (L ey
service levels reguares imformaunon no. only on
what service the cusiomors #ant bud aiss how
much they want of 21 The results of r.-tome-
surveys are often not ven clear about tna: An
example of that can be scensa Fig 1 Tro o
tomers of a company hisve tanhed tmpor s awo o f
service elements on a scale from 1 1o 4 The av-
erage rankings are presenterd as the resulis of the
survey. These results do not 1ell much azbout the
level of. for example dehvery :chabilitn An-
other example 15 that both 24 hour ang 48 hour
may be considered sh.l iCad-umes while 24
hour delivery will resuit in much lgher costs for
the supplier

Ambiguiry of mformation The nformation
som market r. et may not always be clear
Customers may seem to want short delivers lead-
umes while what they really want are rehabic ae-
nvery lead-times Trying (o g0t woducts catlier
can be a way of making sute you bk ve taem on
ume Anotherssue in thisis the int. changeatil-
1y of service aspects and price M ny buvers are
prepared to adapt th oir service re .uiremers if
this results in price reduction The® wportant. of
SErvICe Tequuirements very mach ¢ -mends on tha
Lind of products bought {8]

mereason for the above prohicn s v thal rman,
Lostamers {huvers) do not have detaled o8-
formaton on the 1ol of theon tuvome doo
sions The value of the service ofiered cannay
eastly be guantified This leads to prices bung a
very important factor i buying deostont, ahi U
wmts e leads o low serviee Thascenbavetag
mflucnce o overall costefliauney {wes oxame
ple, orderssize 27 pallets)

An example of avording the above problems by
using oserall cost mmformation can be found in
food-retariing situations where buvers and seders
are using Drirect Product Co 2 Profitebnin o
tems (DPC/DPP) Thewe lnd of {softwnit
syslems e onaist of 2 model of the lopar and orin
ing coststructure of fond ratnbnporzae 0
The DPC/DPE-system cddoubates the dreer - <
and resulting profits of buvimg products of _ o
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Bow 1. Example

Consider 1wo companies Metcom, a produc-
tun company of metal components fsupplier )
and the Machine Manufactunng Favuwosy MMF
{customer) Components are dehivered from
«inck to MMF once a month in full truch-Joads
of 22 pallets (2500 tumes per pallet), free of
charge. The delivery lead-time 15 one day.
In the customer costs the following variables
involved with the present way of ordering can be
described.
co  =ordenmng cost per order:-$50
4 =« ey of hal hing mventory in percentage
of invensory value (imterest +space 0osts ).

TCc = Total yearly costs of the customer {order-
g+ mventory rosis)

X =orderssize in pallets (22 1n the present
sttuation).

P ozpriee per iteme=$7.50
pallet).

Inv =Average Inventory value

TCc depends on the number of days between
placing two orders  Total production days pes

($18750 por

year s 250 The dehvery lead-umc wsll not
change, therefore safety stock 1s not considered
250
TCe="— aCO+lnvu
250
=~~1—,—~SO4 {0 5+18750 .X)+0 1%
2500
Wl ,”st(; X
X
Minimal costs-
d('l:Cf'\ 0 Xe u:uu~3
dia) 1400

TCe(3) = 8370
TCc(22)=31370

Urdenng every three days would mean a 75%
cnsts reduction for MMFE.

The resulting costs at the supphior Metcom can
he calcuiated as follows
s sales costs per order=$05
o ransport {osts pod deliveny depencing on
order-si/¢
to- 2060 Vier Vo 2 (full load ) For \: 22
transport costs are full toad + 200, (Y -22)
I'Sc otal yearly supplier costs (sa!es+rransport

costs}
250 25
TSc-’-Aé(fﬁc+ J’»sc

¥ LY

250 ‘70

- e a8
R +200 14 \ |
50000 6250

R & -~
W A

for \--22

From thus costs function it1s clear that to mun-

inuse supplier costs X shouid be 22 { =fuit load ).
Metcor: and MMF decide to look at the total

chawn costs {CHe ) and try to smunpmise these.

CHe=TCs+ T'Sc

’q0
L2 fOQ+ 1400‘X+-5~0~?—‘19+§:%~9
X NAY X

Optimal costs,
diCHY)

R T B
dv) ( =R

3
'

CHe(3) = 8,370+30,930=839.320
CHc(8) =12,7€0+18,400=1531,220

CHe(16)=15250+16.436=831,680 ;
CHe(22) = 31,870+ 10,940=3$4.,31

Frum the results histed above the two companies
could see what would be the best way to deliver
the components. It was decided to deliver the
components in 2-week quantities for that would
make easier planning than delivering every 8§ days
without much extra cost.

-
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tain quahity at a certain service level based on lo-
gistics predoct charactenshics and peges {93

This can change buyers from using gross margin
m buying decistons to using imfermation on di-
reet profit and costs It must B¢ remarked that
preseatly these DPC/DPP-systems are mainly
used by food vendors and retalers DPC/DPP-
systems ha e been developed for these situations
only But aiso 01 ¢thzr commercial relattonships
this approach can be uscful. This requires a cosi-
{ramework, adapted to the charactensties of -
dusinal customer service elemeids

3 2 Loca! cost eptimisation

The carlier signalied trend of market fragmen-
tatinn requires suppirers te adapt their service to
each mdividual customer. In general every cus-
torner wants its suzphiers o offer the highest
service and quality at the lowest price As this s
mmpossible. trade-offs have to be made In most
situations trade-offs are made to local costs If
overali cost imformation 13 not available the serv-
e levels will be set either to a supphier or cus-
tomeor local cost opumum, Eathiei sruation Jocs

CUSTOMEer Sepmhior
oLt Tonty
. . /
.
| N .
1 .
i
i ~
Linder S P Over
(o6 ona ez SOy g
e T e
! e g
H
Lo L
e € e ves

low ~iGh

fig + Under-servicing and over-servicing

i short lead-times

] Service

not often lcad to an overall cost optimum as can
be seen from Dip. 2 and the example The sup-
plier cost opt:msum 15 at a very fow service
where the overall costs can be ioweted by in
creasing service levels. This situation can be de-
scribea as “under-servicing” (see Fig 4). The
customer cost aptimum 1s reached at a high level
of service which leads to “over-servicing”. In that
situation, fowering the service levels will fead te
lower overnl costs {see Fig. 4).

4. The werall cost-approach and other service
fevel asperis

The overall cost optiman s not the enly as
pect m the process of setting the service levels
There can be other aspects which also have i flu-
ence on the service level decision. Stll, when
supphers are over-servicing their cusiomers, 1
stould be known what the extra costs are to mon-
1or the success of the strategy In this section the
important aspects of the market.., strategy and
price will shortly be discussed.

4 I Murketng stiaiegy

The service level decision 1s considered a Luc-
tical decision which must be taken in accordance
wiih the avera!l marketing strategy [2,10] The
marketing strategy determunes for example to
compete on price or seivice and quality This
strategy can be the reason for a supplicr to posi-
tton his customer service at a cost mefficient level
An cxample of such a strategy would be a situa-
ton where higher service s used to penetrate ¢
market or tncrease the market-share to get a bet-
ter strategac posttion on a market The extra costs
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of “over-servicing” should then bovonsaered as
marketing, costs

42 Price

In the scumy of sovice ievads boed plavs aw
mmportant role A price reduction can be an in-
centive lor the customens to loosen thew senvice
demands and thereby letting the supphier set cus-
tomer servive at a more coci-eriicient level Also,
customers which allow higher prices for extra
service may dead o a supplier mncreasing the
service level,

In Frg S wepnve an exanple of the relatan be-
tween costs o serviee and price The sapplier b«
been pushed into a siuation ol over-se, vicing at
level H. When service requirements aie de-
creased to level M the supphier cansave € on his
costs Due to the stiuctuice of service costs, the
supplier’s savings are higher than the incirease of
costs ¢ at the customer The savings of the sup-
pher determme the posable price reduction If
all seving~ are pu* intn the price reduction, the
shift 1s financially neutral (o the supplier, How-
ever, the price reduciion may lead to a growing
market-share and thereby increased revenue for
the suppher

An important factor 1n this 1s the price elastic-
ity of the market In genicra: prce wasierty de-
pends on the homogeneity of the product (and
service) On a2 homogeneous market, demand will
have a tugh price elasticity. Increasing the price
will fead 10 lower sales n this case, only if cuse
tomer service can move a supplier away from the
homogeneity, the increased costs of higher scrv-
ice can be compeunsated for by a higher price
without loosing market share In heterogeneovs

. -~

.

u
L

C s
h /’/ Ove
ser g
C e

| S PR PR

N
S

]

Gear e
. NS

Fig 5 Prces and service costs

migrhets price plavs o foss manoniant rode as cus-
fomers care o rcalls compare products of difier-
ent supphiers Fnese marhcts provide more pos-
sitahities for mwreasing a price based on extra
U RS

5. Using the overall cost approach

However impodtant, we do not want to suggest
that using the overall cost-approach »ill easily
solve all service level problems In this section
we wii discuss some of the problems and condi-
. ons of using the approach

5 ondiions

Obtaining an overall cost optimum s not als
wavs an achievable strategy 1n every suppher-
customer relattonship Two important condi-
nons can be whentficd:
~Mutudl mitcrests
A first importt aspect 1s the mutual nterest
compdanics musi have m maintaining a goosd re-
lationship. Obtaining the overall cost optinium
will often renuire some changes n the suppor-
customer relationship When there 1s no muvtuai
mterest m the velavonsip, ke companmes will not
be willing to miake any adaptations
~Avatlabihity of cost mformation
If compan:ies do not have an open relationshipn
which service matters can be discussed, the nght
service levels cannot be obtamned In many situ-
ations both customers and suppliers are pot at all
willing to provide cach other with cost informa-
tion Companies are afraid of jeopardising their
commercial interests by giving away tco much
formation. This protection of information from
a commercial point 51 view, 15 a major barrier in
many situations of tuning SCrvic. requirements,

Sull, even if the above conditions are ot ful-
filled, the overall cost-approach can be valuable
1n setting the service level.

5 2 Supplier-customer relationship

To get an 1dea of how the cost approach can be
used 1n different sitvat.ons we identify three cus-
tomer-supplier relaiions
=incidental;
~Repeated buying:



~Co-makership
Fach of these relations requires another way of
obtaymng and usmg {overal ) cost information

Tactdental

Agy mcidental reiationsip Buoween tWo com-
panies 1$ the situaticn 1n which customers buy
onl: once or twice from the same suppher The
supplier has a continuously changing group of
customers, or customers buy at a v»ry low fie-
quency, for example sv pliers of mvestment
goods (produrtion machinery or large office
cquipment) to mdastrial custome:s Customer
cost curves caunot be identified Setimg the level
of service 1s an internal matter of supphiers a3 they
cannot adapt then service levels 0 an ever
changing group of customers The ievel of service
n this situation depends mainly on the market-
ing strategy and the competitive situation. Logis-
B MANARCMCNT MILSTITY 1O nnuinse COstS 43 e
scrvice {evel set Adapting the service level for in-
dividual customers will result 1 sigmficantly
higher costs.

in this sitvauon tne {oveiail ) cost-approach 1s
used for mnternal cocte aply to indicate the invel
of service appropriate to the c:gamsation’s facil-
ties. If this level 1s significantly different from
the service level determuned by the marketing
strategy. evther the company should mvest in new
faciliies and equipment or change 1ts strategy.

Repeated buving sunation

The situation of repeated buying occurs when
a large group of customers frequently buys prod-
ucts from the same supplier. Typical products for
this situation would be purchase parts and raw
matenals. Relations between customer and sup-
puer iast for a longer pertod In this situation 1t
15 very well possible to obtamn information on
both supplier and customer costs Customer sur-
veys should result in quantified customer service
information Segmentation of customers will be
necessary. This requires a good marketing re-
search program as customers are not always will-
g to make this information available to sup-
phiers A more analytical way to obtain insight in
customer cost curves 18 to design and/or use a
DPP/DPC-sysiem. The system can be filled with

14

custanet hanstic charactensties and used 10 -
culate the cost consequences of the customer
service offered If customers are unable to Guan-
tify costs themscelves, DPP/DPC- systems can
also be used to convince customets of the valu»
added through service {97 As both cus
tomer (segment) and supplier costs are guanti-
fied. service levels ca be set as close as possible to
the overail cost numimum n each segment Tie
everall cost-approach becomes an integrated part
of the customer service design system

o makershiprelation

A co-makership relation 1s where suppher and
customict are working towards a commuon voual,
fully using cach others potenuial while keepug
separated financial ownership structures. This
relation occurs in a situatzon with a high mutual
dependence of supplier and customer The cus-
whner can be dependent because alternative sup-
phiers are hard to find Supphers may expernience
dependence because the customer 1s 1esponstble
for a large part of towal sales volume In co-mak-
ershup, openness 1s the very nature of the 1ela-
tron Detatled cost information 18 passed on
through tne channel in both directions Cost-
curves are clea for both sides. In this situation
the overall cost-approach must be used to obtamn
the ngnt service fevel,

When costs of both customer 1ad supplier are
quantfied, it may be possible to adapt facilities
or procedures to lower the cost curves (In a case
situation we studied, 1t turned out to be possible
to lower the supplier cost-curve through a very
small adaption in order procedures. The result
was higher service at lower overall costs ) The
overall cost-approach 1s a major tool 1n building
a co-makership relation

6. Conclusions

Although an overall cost optimum cannot be
achteved n ¢very situation, the cost-approach
does provide a beiter view on the resulis of ser-
vice level decisions Not using quantified infor-
mation or not discussing service levels at all can
eastly lead to over-servicing or under-servicins,
As has been stated, the availability of cost infor-
mation can be a big pinhlem Commercial 5 der-
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ests seem 1o be more important than ovetall cost
mimmisation Using the overall cost-approach
requires a new way of customers and supplics
dealing with each-other dalesucopie should be
able to bring up e matter of service Jevels, even
1n situanons where customers only s to be -
terested i low prices More research will be di-
rected at how 1o evercome the commercial bar-
riers i obtlaming ost information When this
kind of information 1s available, the service level
can be set to minimise chain costs Minimai chamn
costs provide both customer and supplier with
better opportuniites to comnete on thewr markets.

Hereby we kindly thank prof. dr. H W.C van
der Hart and prof. dr J. Wyngaard of the Eind-
hoven Umiversity of Technology and three anon-
ymous referees for theu constructive comments
on earlier versions of thys text
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