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Figure ＱＮ Conceptual framework of the quotation process
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Characteristic Seat selector Custom instrument

Inherent characteristics
Product type Furniture product Specialised instruments
Product architecture Relatively simple product structure. Strongly

modular with interchangeable subassemblies but
very high number of product families, variants and
options

High technical complexity. Modular product
architecture but strong interdependencies between
modules leading to difficulties in making product
modifications

Customer requests
Customer service needs Cost and rapid response Response times vary across sectors and markets
Types of customization 278 product models

5 per cent special requests
Precise data not available on the size of the catalogue
– but very large
95 per cent configured product and 5 per cent
non-standard customer driven project work
Applications-based solutions provided

Product attributes chosen by customers Styles (many options), functionality (many options)
and personalisation, e.g. with the customer’s logo

Functional parameters, properties, performance and
cost

Front-end process activities
Customer interactions Sales representative uses product catalogue and

configurator to specify the product with the
customer for “standard” product. This specification
is fed directly into the manufacturing information
system

For “standard” product the sales engineer discusses
what the customer requires and communicates this
to order processing who configure the request.
Customer relationship management (CRM) tool used
to maintain customer records and to communicate
actions. Product configurator software developed in
house (rules based)

Problem-solving techniques Discussions are based on a list that is maintained of
special components

Frequent interaction between sales, applications
engineers and design

Activities as a consequence of the request Effort spent on sourcing of components/materials
and agreeing lead times for special requests

Effort often focussed on providing customer
drawings and prototypes to confirm specification
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def ghijk lmj lmlnkgog pq hef riphlhopm supvfggfg omqpuwfj hef jfxfnpswfmh pq l vpmvfshiln wpjfn

pq yfmfuov riphlhopm supvfggfgz {f |pmp }~���� ufvpwwfmjg vpwsluomy l vpwsnf� gkghfw lylomgh l

gowsnf wpjfn qpu jfvpwspgomy vpwsnf�ohkz def riphlhopm supvfgg igfj �k �flh �fnfvhpu �lg �fnn qpuwlnogfj

�ohe joghomvh supvfgg ghlyfg gp oh ylxf l xlnil�nf ghluh spomh qpu l gowsnf wpjfn helh vpinj �f jfxfnpsfj omhp l

yfmfuov wpjfnz

ｄ｡ｴ｡ ｣ｯｬｬ･｣ｴｩｯｮ
def sluhovoslmhg om hef ghijk qupw �flh �fnfvhpu �fuf gpwf pq hef owspuhlmh ghl�fepnjfug� om hef

riphlhopm supvfgg � hef omqpuwlhopm gkghfwg wlmlyfu lmj hef psfulhopmg joufvhpuz defk �fuf

omhfuxof�fj pm hef mlhiuf pq gkghfwg lmj supvfggfgz def gfvpmj ghijk lh �ighpw �mghuiwfmh mfvfggohlhfj

hef vpnnfvhopm pq wpuf jfhlonfj omqpuwlhopm om pujfu hp imjfughlmj hef vpwsnf�ohofg pq ohg riphlhopm supvfggfgz

�xfu �� sluhovoslmhg �fuf omhfuxof�fj om hphlnz defou upnfg gslmmfj lnn qupmh�fmj qimvhopmg � glnfg� fmyomffuomy

lmj supjivh wlmlyfwfmhz �ffhomyg �fh�ffm hefgf sfugpmmfn lmj hef supjivhopm jfsluhwfmh qpu

mpm�ghlmjluj supjivhg �fuf lngp ufvpujfj lmj lmlnkgfjz �lgf ghijofg �fuf vpmjivhfj qpu heuff pq hef

vighpwfu omhfuqlvfg pq �ighpw �mghuiwfmh� lg qpnnp�g�

}~� hef eflj pq�vf glnfg hflw� �eove �fuf vp�npvlhfj �ohe hef vfmhuln jfgoym qlvonohk �lgfj om ���

}�� l gwlnn gi�gojoluk supxojomy hef vighpwfu omhfuqlvf qpu hef �ufmve wlu�fh� �eove ufnofg pm hef

vfmhuln jfgoym qlvonohk �fvligf hefou npvln hfvemovln f�sfuhogf og nowohfj jif hp go�f pq hef puylmoglhopm�

lmj

}�� l nluyf gi�gojoluk supxojomy hef vighpwfu omhfuqlvf qpu hef ��� wlu�fh� �eove mph pmnk elg l npvln

}jfvfmhulnogfj� jfgoym qlvonohk �ih lngp igfg hef vfmhuln jfgoym qlvonohk om hef ��z

defgf heuff vighpwfu omhfuqlvfg �fuf f�lwomfj lmj vpwslufj hp imjfughlmj hef qlvhpug om�ifmvomy hef psfulhopm

pq hef vighpwfu omhfuqlvf om supxojomy l riphfz deog supxojfj fxojfmvf pm hef owslvh pq puylmoglhopmln

ghuivhiuf pm riphlhopm jfvogopm wl�omy lmj ep� joqqfufmh vpwwimovlhopm wfvelmogwg luf igfj

qpu vpmxfkomy vighpwfu mffjg hp hef hfvemovln jfvogopm wl�fug om joqqfufmh imohgz

ｄ･ｶ･ｬｯｰｭ･ｮｴ ｯｦ ｭ･ｴｨｯ､ｳ ｦｯｲ ｣｡ｰｴｵｲｩｮｧ ｡ｮ､ ｡ｮ｡ｬｹｳｩｮｧ ｱｵｯｴ｡ｴｩｯｮ ｰｲｯ｣･ｳｳ
�luofhk yfmfulhfg vpwsnf�ohk }�eonj fh lnz� ~��~� lmj gomvf hef vighpwfu omhfuqlvf og f�spgfj hp hef huif

xluofhk pq hef wlu�fh heog og lm lufl pq hef �igomfgg helh og no�fnk hp wlmoqfgh supvfgg vpwsnf�ohkz deog lyuffg

�ohe hef �mjomyg pq �omygwlm lmj jf �pi�l }~���� �ep imvpxfufj fxojfmvf pq sulvhovfg igomy pxfu ��� uinfg

hp yfmfulhf hef vpgh omqpuwlhopm qpu riphlhopmgz

� hppn �oh pq wpjfnnomy hfvemorifg �lg lggfw�nfj qpu hef omxfghoylhopm omvnijomy omhfuxof� hppng qpu supvfgg

�mp�nfjyf fnovohlhopmz �pnf lvhoxohk jolyulwwomy �lg igfj hp ufsufgfmh supvfgg ghlyfg lmj hef joxogopm pq

lvhoxohofg lvupgg qimvhopmgz �hefu supvfgg wpjfnnomy hppng mffjfj hp �f jfxfnpsfj omvnijomy wfhepjg

qpu jfgvuo�omy omqpuwlhopm gkghfwg lssnovlhopmg qpu flve puylmoglhopmln qimvhopm lmj omhfulvhopm jolyulwwomy hp

ufsufgfmh joqqfufmh hksfg pq vpwwimovlhopmz
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Figure 2Ｎ Quotation process stages and decision centres
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Figure 3ＮQuotation learning process and decision centres
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ｔable 2Ｎ Decision centres of the quotation process
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Decision centre Aims of the decision centres

(I) Customization request initiation and
information gathering on customer needs

Collect information in dialogue with the
customer on their requirements

(II) Classification of requests Route customer enquiries to the relevant
experts in the company
Understand the scale of the modifications
to meet customer requirements
Recognise the closest match product that
might be “cannibalised” to meet customer
needs or initiate new product development
to meet customer needs

(III) Resource control Assign resources to the consideration of
customer requests

(IV) Identification of information for reuse Assess what information is likely to be
useful in the future for further customer
orders or quotations
Analyse the feedback on the success of
quotations and accuracy of estimates
associated with customization requests



Figure 4. An example of a customer interface model at  ustom ����������
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Figure 5Ｎ An example of a role activity diagram for the customer interface
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ｔable 3Ｎ Mechanisms for absorbing product variety through management of the quotation process
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Mechanisms Seat Selector Custom Instrument

Absorbing variety
Process customer requests in
order of
importance and allocate
resources
accordingly

Targets set for customer
response based on customer
rating

The processing of customer
requests is prioritised by the
perceived commercial
opportunity at the individual
level

Meet a customer’s needs with a
product specification of closest
appropriate fit

Hierarchical support of sales
team by
operations and technical
managers
One applications specialist
supports the sales team of 80
people

Mainly autonomous
decision-making by product
specialists with collaborative
support from other functions
Six application specialists
within the central organisation
support seven national sales
representatives. There are
additional applications
specialists within subsidiary
companies

Update information systems
with efficient
use of resources

Rules embedded within the
product
configurator replicate
component and costing changes
to the entire range

Product model structure in the
configurator is such that
component changes need to be
replicated across each product
type

Monitor changing delivery
capabilities
according to the product variety
loading

Standard delivery times – not
adjusted for production loading

Deliveries estimated by specials
product team with designer.
However, this estimate needs to
be updated when the order is
placed
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Mechanisms Seat Selector Custom Instrument

Mitigating the impact of variety
Minimise the proliferation of
variety

Listings of special
components are regularly
reviewed in order to
eliminate obsolete variants

Lists of non-standard parts
are available to engineers.
Drawing database is
searched for similar designs
but this has limited success.
Reinvention of designs does
frequently occur

Filter requests by customers
for non-standard products

Active steering towards
standard products

Some steering towards
catalogue products through
informal processes

Rejection of customer
requests for infeasible or
“inappropriate” products

Rejection of requests for
product that do not fit with
brand image

Rejection is rare

Monitor customer requests
in terms of types of
enquiries and orders

All products are ordered
using the configurator.
Information systems allow
monitoring of demand to be
decomposed to the product
module level. This
information is used to
inform future product
development and supply
chain management

Very limited – in the
process of setting up reports
on enquiries through CRM
system. The part coding
used by the configurator
and product structure
means that reports do not
give senior management the
information they would
wish for

ｔable 4Ｎ Mechanisms for mitigating the impact of product variety through management

of the quotation process
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Decision centre Business environment in which decision centre is less significant

DC (I)
All configured through automatic rules. Product envelope static or
intelligent system can cater for all scenarios

DC (II) Customer requests are homogeneous

DC (III) Customers are homogeneous

DC (IV) Low opportunity to reuse request information – high variability
of requests
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