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Abstract
With the rapid growth of individualized customer demands, manufacturers are supposed to pay more attention to the interaction
between service and product. In this context, the concept called service-oriented manufacturing (SOM) has been promoted.
Postponement strategy, while has already been widely studied in manufacturing systems, still lacks being well understood about
its operations mechanism for SOM. Therefore, the purpose of this paper is to provide a further insight into an operations mechanism
in which SOM can be driven by postponement strategy. Firstly, by analyzing the characteristics of postponement strategy and SOM,
the hypothesis that postponement strategy can support SOM is theoretically approved. Then, to better reveal its operations mech-
anism, an innovativemodel is constructed. In this model, non-differentiated and differentiated products are compared, service time is
introduced as a sensitive factor, and an approach incorporating customer satisfaction is proposed. Taking advantages of these
innovation points, the customer order fulfilling time can be easily analyzed in the SOM system applied postponement strategy.
The research results show that the cost of customer interaction could be reduced through the adjustment activities before customer
order decoupling point, and the degree of product customization could be increased by interactive activities after customer order
decoupling point. Both of them would enable manufacturers to better respond to customized demands.
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1 Introduction

China’s industrial structure has been transforming from being
mainly directed by traditional manufacturing industries into be-
ing increasingly dominated by service based on manufacturing.
This phenomenon is mostly caused bymarket globalization and
continually strict service demands. In this context, most of man-
ufacturers bear more and more competitive pressure and, nec-
essarily, are seeking new business strategies that can quickly
respond to customized demands. Currently, postponement strat-
egy is a kind of popular and key operations management meth-
od in the world [1]. The basic idea of postponement strategy is
originally keeping parts in their standard form before customer
order decoupling point, when specific demands are known, the
standard parts are customized according to customer require-
ments, whereby manufacturers can meet various and unique

customer demands. Furthermore, by pushing the inventory of
production upstream into less costly stage, postponement strat-
egy can also help manufacturers to save lead time, improve
service level, achieve the goal of cost reductions, and provide
various offerings [2].

However, adopting postponement strategy in the context of
product-dominated logic can easily lead to physical product ho-
mogenization and cutthroat competition among manufacturers
[3]. As for customers, when they purchase a product, their at-
tentionmostly centered on product functionality and the purpose
of occupying the product is secondary. For example, the main
motivation of customers buying cups is to use them for drinking
instead of just owing them. Manufacturing organizations who
have already implemented postponement strategy were prepar-
ing to adopt service strategies as a new source to gain compet-
itive advantages, exactly as the practices of many multinational
manufacturing companies, such as IBM, GM, and Intel, show-
ing how crucial service strategies are for their businesses [3].
This new type of advanced manufacturing mode is termed as
service-oriented manufacturing (SOM) paradigm [4].

In consideration of typical interaction and integration be-
tween services and manufacturing industries in China’s indus-
try, the statement that services intensively relying on physical
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products can effectively solve heterogeneous customer re-
quirements has mostly received recognition and been accepted
by academia and industry. SOM is a theoretical guidance for
Chinese manufacturing companies to transform their
manufacturing business into service sector, as well as directs
them to provide an integrated solution for customers [5, 6].
Thus, it is necessary for us to better understand how postpone-
ment strategy applied into SOM system to fit its characteris-
tics. There are three questions should be asked if a
manufacturing company was interested in introducing post-
ponement strategy in SOM system: (1) what is the role post-
ponement strategy plays in an SOM system? (2) How to the-
oretically explain the postponement strategy being applied in
SOM system? And (3) what is the process for postponement
strategy being implemented into SOM system?

To answer these questions, the remainders of this paper are
organized as follows. In Section 2, some related literature of
postponement strategy and SOM is reviewed; on this basis,
research motivations are outlined. In Section 3, the role of
postponement strategy in SOM system is stressed. In
Section 4, a game model is built to analyze the operations
mechanism of postponement being implemented in SOM sys-
tem. A model considering service time is established and its
operations mechanism is explained in Section 5. Conclusions,
research limitations, and scope for further research are pre-
sented in the final section.

2 Literature review

2.1 Postponement strategy

According to Van (2001), in a manufacturing system, post-
ponement strategy aims not to delay product customization
activities until customer demands are revealed [7]. The initial
motivation of implementing postponement strategy is to
avoid, before obtaining accurate and personalized customer
demand information, uncertainty in manufacturing operations
and reduce overall operation costs. Therefore, manufacturing
companies may delay customization activities as far as possi-
ble [7]. Postponement strategy has been successfully applied
in different industries [8], such as Dell computer, IKEA’s “Do
it Yourself,” Amazon’s “Build your own ring,” and Nike’s
“Design your shoes.” Currently, the postponement strategy
is mainly introduced in mass customization and supply chain
management activities, and some literature predicted that post-
ponement strategy would gain more attention in the twenty-
first century, because it has direct impacts on companies’ com-
petitiveness and organizational performance [9, 10]. In gener-
al, postponement strategy has substantial benefits for a
manufacturing system on the aspects of time, quality, and cost.
Graman and Magazine (2002) found that while postponement
strategy leads to an inventory reduction, service level remains

unchanged [11]. In order to maximize the efficiency of post-
ponement strategy, manufacturing companies have been
showing increasing interest in adopting a kind of technology
called customer order decoupling point (CODP), which refers
to “the point of product differentiation point.” CODP is an
important input for a manufacturing operations strategy de-
signing. In addition, CODP is defined as the point which sep-
arates decisions relying on forecast from decisions based on
detailed product order in the value-adding chain. In other
words, CODP divides the prediction-driven material flow (at
the upstream of CODP) and the customer order–driven flow
(at the downstream of CODP) [12]. Accordingly, in a value
chain, where should CODP be inserted in becomes a crucial
issue in determining customization level.

Although there exist many advantages in implementing
postponement strategy for manufactures (such as reducing
final products inventory, predicting market changes, and
decentralizing operational risks), there are still several con-
straints which were caused by product technology and pro-
cess, and market characteristics [13]. Postponement strategy
requires costly re-designing and the activities of standard
components production [14]. No matter if customers choose
to customize their expected products, the options they can
choose are always limited by some prepared customized parts
which makes customers being passive, and to some extent,
customers still cannot totally participate in production system
and create value for themselves [3].

2.2 Service-oriented manufacturing

Nowadays, it is hard to imagine that a manufacturer can still
survive by providing pure products without offering some
extra services [15]. The growing ambiguity between services
and manufacturing industries, especially their implementing
boundary, has been reflected in literature about servitization
[16], service-dominant logic [17], product-service systems
[18], and service-oriented manufacturing [5]. These re-
searches provide some insights into global traditional
manufacturing transformation. For example, Grönroos
(2008) argued that if manufacturers want to adopt services to
obtain competitiveness, it is pivotal for them to identify cus-
tomers’ invisible and potential needs in time. On this basis,
integrating tangible products and intangible services into a
kind of hybrid offerings for customers can create more value
for them [19]. Schmenner (2009) indicated that leading cus-
tomer to fully involve in the manufacturing and service deliv-
ery process is the most effective method to seize customer
demands [20]. Wang et al. (2013) pointed out that SOM is a
kind of product-service systemwhich outputs hybrid offerings
with customer participation, and mutual cooperation between
manufacturing and service organizations. Besides, hybrid of-
ferings can realize the value adding in various manufacturing
activities of a value chain and benefit related stakeholders [5].
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The characteristics of SOM include service-based, service-
oriented, and customer interaction [21]. Recently, some
scholars have carried out some elaborate studies on this sub-
ject, for example, Zhen (2012) discussed the application scope
of SOM and pricing compensation [22].

From this literature review, we can see most SOM re-
searchers focused on the concept and framework of postpone-
ment strategy and SOM, as well as the benefits of SOM im-
plementation. Despite this, there still exist some limitations,
such as research on the management of postponement strategy
for SOM and its operations mechanism.

3 The role of postponement strategy in SOM
system

Make-to-stock (MTS) manufacturers can fulfill customer or-
ders quickly, but are confronted with inventory risks because
of short product life cycles and variability in demand.
Conversely, make-to-order (MTO) manufacturers can provide
various products and fulfill custom orders with lower inven-
tory risks, but most of them have the drawbacks of longer
customer lead time [23]. Postponement strategy provides
equilibrium between MTS and MTO. Previous literature sug-
gested that implementing postponement strategy could help
companies enhance customer knowledge management, and
provide better techniques for introducing SOM effectively,
especially by positioning CODP. The activities at the upstream
of CODP can provide service-oriented manufacturing busi-
ness to support the work at the downstream, while down-
stream activities can realize the goal of customization-
oriented service business with customer interaction.
Ultimately, customer demands would be met and more cus-
tomer value would be created through the effective integration
of upstream and downstream activities of the CODP.

There exist a few key advantages of introducing postpone-
ment strategy oriented to SOM. Firstly, as a new advanced
manufacturing mode, SOM can help many manufacturers to
achieve a successful transition from product-oriented to
service-oriented manufacturing, extend traditional
manufacturing business, and create more value not only for
customers but also for companies. Secondly, SOM alleviates
the contradictions between inner manufacturing operation sta-
bility and outer market uncertainty. Thirdly, postponement
strategy is designed to achieve scale economy based on scope
economy. This kind of advantage can not only save cost for
businesses but also enable manufacturers to respond customer
needs efficiently. Finally, postponement strategy for SOM can
reduce operational risks for manufacturers and extend service
time, at the same time, promote interaction with customers
and reduce inventory backlog. According to the features of
SOM, the operations mechanism of postponement strategy
for SOM is shown in Fig. 1.

As shown in Fig. 1, in service operation management, man-
ufacturers provide customers with physical products and em-
bedded service and try to divide traditional manufacturing pro-
cesses into two parts: one with frequent customer communica-
tion, another having low customer communication level.
Production operation activities with low customer interaction
are placed at the upstream of CODP. Themain work in this part
is to materialize explicit knowledge into standardized compo-
nents of a product. These components can be regarded as phys-
ical carriers for embedded services at the downstream of
CODP. All activities here can be collectively called as “service
production.” The activities with high customer interaction are
placed at the downstream of CODP. The purposes of these
activities are to achieve a harmony between customer interac-
tion and customization activities, as well as to meet individu-
alized customer needs by mining their tacit requirements. All
activities here can be termed as “customized service.”

1) Due to the fuzziness, dynamics, diversity, and obscurity
of customer demands, the first action that manufacturers
should take is conducting an in-depth investigation of
customer demands in target markets. Then, they need to
make a cluster analysis according to the attributes of dis-
tinct customer demands. This work can help manufac-
turers to derive standardized components from diversified
demands. After that, customers can serve themselves by
reconstructing expected products through combining
standard and individualized components in virtue of mod-
ular design, such as the business mode in IKEA.

2) While adopting postponement strategy, manufacturers
should place service production activities at the upstream of
CODP, because they have the characteristics of low customer
interaction, foreseeable varieties, and standard parts. Due to
these attributes, manufacturers can combine modularization
and standardized parts together to satisfy the customers’ ba-
sic functional demands, such as the business mode in DELL.

3) At the downstream of CODP, the interactive platform
between supply and demand sides is supported by cus-
tomer participation. The final outputs, that is, hybrid of-
ferings, are customized by customer preferences, which
require manufacturers to frequently and deeply commu-
nicate with customers.

4) Service production and product-related services can be in-
tegrated in the context of SOM. At the upstream of CODP,
manufacturers can make full use of the advantages of scale
economy and generate service carriers in advance, which
can shorten the lead time. At the downstream of CODP,
manufacturers can explore tacit knowledge by closely, fre-
quently, and timely interacting with customers, which will
make it possible for manufacturers to achieve the goal of
scope economy, especially, to extend and customize the
relevant service function as well. Ultimately, customer val-
ue will be enhanced.
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When a manufacturer implements a postponement strategy
involving customer interaction, not only it can provide cus-
tomers with integrated solutions by a specialized product-
service bundle, creating value for their customers, but also it
can change their roles from “cows seller” to “milk seller,”
which means manufacturer’ profit chain is extended from be-
ing one-off sell point to the whole life cycle of a product.
Furthermore, the self-service of customers can help manufac-
turers saving labor costs. In other words, customers will be-
come the members of cooperative producers that would max-
imize the value of both manufacturers and customers. In con-
clusion, implementing postponement strategy for SOM en-
riches the connotation of postponement strategy against its
traditional motivation.

4 A postponement strategy research model

In order to study the operations mechanism of postponement
strategy for SOM,we assume that manufacturers in themarket
could simultaneously provide two types of products: undiffer-
entiated products (products I) and hybrid products (products
II). Products I are produced by the guidance of traditional
customer operation mode. Products II (a product-service bun-
dle or hybrid offerings) are generated by the guidance of SOM
mode. We also assume that there are only two manufacturers
in the market, PM stands for the price of products I, which are
always provided by companies M. PS represents the price of
products II, which are provided by companies S (PS > PM).
The utility of intangible service varies from person to person,
and the evaluation of service from each customer conforms to
uniform distribution. Accordingly, s = 0 represents the mini-
mum benefit that customers can gain from the services and s =
1 indicates the maximum benefit that customer can obtain
from the services; thus, the range of s is 0 ≤ s ≤ 1. The service
provision process usually takes customers a lot of time, be-
cause the production and consumption of a certain product
cannot be separated from it. c represents the time cost of cus-
tomer interaction in service customization, and t represents the
time cost of service customization. In order to analyze the
model more clearly, we suppose that customer’s evaluated

product I utility is “B.” For each customer purchasing unit
products, the customer utility function (Us) can be expressed
as follows:

Us ¼ B−pM

Bþ s−pS−c

�
ð1Þ

Due to the vertical differences between products II and
products I [20], customers are more likely to buy products II
if two types of products are offered to the customers at the
same price.

Parametersm (m > 0) and w (w > 0), respectively, represent
the unit product cost of products I and the unit service cost of
products II (w >m).We assume thatw < 2, because we need to
ensure that the market share of each manufacturer is bigger
than 0.

If both of the manufacturers provided products I to the
market, due to the product homogeneity, the market is allocat-
ed randomly between the two companies under the condition
of equal profits. If two companies provided products II to the
market, the above situation will be repeated. If one of two
manufacturers produced products I and products II, and the
sale volume of both their products is greater than 0, the con-
ditions ofmarket allocationwill be as follows:B + ŝ − pS − c =
B − pM, where ŝ and 1 − ŝ respectively represent the market
share of products I and products II. Therefore, we can obtain
the following equations: ŝ = pS − pM + c and 1 − ŝ = 1 − (pS −
pM + c).

The manufactures who provide products I can get profit
πM, which equals (pM − m)ŝ, while those who provide prod-
ucts II can get profit πS, which equals (pS – m − w)(1 − ŝ). In
the equilibrium condition, the product price of one type of
manufacturers implementing SOM while others are not doing
so can be defined as pS ; pM

� �
, namely, the manufacturers who

produce products I choose the price of pM in order to maxi-
mize their profits, as function (2) shows, as the same purpose,
manufacturers who produce products II would choose the
price of pS , as function (3) shows:

πM ¼ pM−m
� �

pS−pM þ c
� � ð2Þ

πS ¼ pS−m−w
� �

1−pS þ pM−c
� � ð3Þ

PullPush

Process

PSS under 

prediction

Standardized and fundamental 

parts

PSS under 

participation

CODP

Product +Service

Customized 

demands

Tacit knowledgeExplicit knowledge

Service-oriented production Customization-oriented service

Fig. 1 Operations mechanism of
postponement strategy for SOM
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The respective derivations of pS and pM are:

dπM

dpM
¼ pS−2pM þ mþ c ð4Þ

dπS

dpS
¼ 1−2pS þ pM þ mþ w−c ð5Þ

By equating (4) and (5) to 0, respectively, we obtain the
corresponding equilibrium price:

PM ¼ 1

2
mþ PS þ c
� � ð6Þ

PS ¼ 1

2
1þ mþ wþ PM−c
� � ð7Þ

By associating function (6) and (7), we obtain the results
shown in Table 1.

Proposition 1 If w + c > 2, customers would choose undiffer-
entiated products I.

As shown in Table 1, when w + c > 2, the manufacturers
providing products II have negative market share. The reason
is that the cost of service provision and the input cost of cus-
tomer participation are too high, whichmeans customer would
rather choose undifferentiated products I.

Proposition 2 If w + c < 2 and companies want to get profit by
providing products II, they must primly meet πS ≥πM , that is,
c≤ 1

2−w .
Proposition 2 can be proved by comparing the profits in

Table 1. However, there comes a problem, which is how manu-
facturers weigh the unit cost of services and the time cost of
customer participation when manufacturers provide products II.
In this situation, the manufacturers providing products II will
increase the unit cost of servicesw, which canminimize customer
pre-participation, so that the operation cost would be reduced,
service efficiency would be improved and service quality would
be ensured. As for customers, participating in service customized
system can let them seize a chance for a new experience of
product customization and meet their needs as far as possible.

As can be seen from model analysis, the manufacturers can-
not respond effectively to customers’ customized needs owing
to distance and time interval between the supply and demand
sides if the manufacturers only provide undifferentiated prod-
ucts I, which is defined as the business of make-to-stock

(MTS). However, if the manufacturers provide products II with
close customer participation, which is regarded as the business
mode of engineering-to-order (ETO), will extend the delivery
time of their product-service bundle due to untimely customer
participation and longer service time. Therefore, the method to
improve the above two situations is the implementation of post-
ponement strategy for SOM. The specific realization mecha-
nism is that, at the upstream of CODP, manufacturers can pro-
vide customers with undifferentiated, common, standard, and
module components to reduce operating cost, save operating
time, and ensure product quality; at the downstream of CODP,
manufacturers can integrate their products and services with
customer interaction and provide a heterogeneous product-
service bundle for various customers. Accordingly, CODP
can be influenced by some factors such as specific demand
content of different customers and products structure.
Therefore, the issue of our study will be more detailed as, at
which stage customer should begin to participate in at the
downstream of CODP. To solve this problem, we will further
discuss about service time in the next part.

5 Analysis of model considering service time

It can be said that if higher the time cost of customer involve-
ment was, the less time customers would spend in service par-
ticipation and the lower the satisfaction of their customized
needs would be. The service time of customer interaction influ-
ences not only business income and cost but also the customer
satisfaction. Only when manufacturers guided their customer to
involve in SOM system, can they optimally allocate compa-
nies’ resources and paved way for customer new experience.

Manufacturers who introduce postponement to support the
business mode of SOM would quickly respond to customized
requirement in a low-cost way. Specifically, these manufac-
turers produce standard parts and organize service model at
the upstream of CODP; at the downstream of CODP, they
complete the customized requirements with close customer
interaction by integrating product and service in hybrid offer-
ings. Only when manufacturers effectively tried to reduce
customer interaction unit cost and customer service time,
namely, they extended the duration of customer interaction
at the downstream of CODP, can customers gain a better ex-
perience and greater value creation.

Table 1 Comparison of different types of manufacturers in prices, market share and profits

Manufacturer
types

Optimal price Market share Profits

Products I P
M ¼ 1

3 1þ wþ cð Þ þ m ŝ ¼ 1
3 1þ wþ cð Þ πM ¼ 1

9 1þ wþ cð Þ2
Products II P

S ¼ 1
3 2þ 2w−cð Þ þ m 1−ŝ ¼ 1− 1

3 1þ wþ cð Þ πS ¼ 1
9 2−w−cð Þ2
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In the period of 0→ t0, business activities are located in the
initial stage of production. At this time, customer satisfaction is
0, and customer participation has little significance for improv-
ing satisfaction. In the period of t0 → t1, the customers’ satis-
faction will rise gradually, because within this period, manufac-
turers try to realize customer requirements by designing cus-
tomized product and drawing drafts for the expectation of cus-
tomers with a series of activities of customer interaction. In the
period of t1→ t2, manufacturers begin to convert product drafts
into physical products, which require the relationship between
supply and demand sides to be closer.With customers’ involve-
ment increasing and new experiences arising for them, their
satisfaction will grow rapidly. From t2 to the end of the product
life cycle, the customized products will be completed, deliv-
ered, and sent customers to use. In this stage, customer satis-
faction will increase gradually and approach to 100% finally.
This is because customer have already participated in produc-
tion customization process from the beginning, which will
make them spend less time on learning how to use the product
with the help of after-sales services. Adding all this character-
istics together, we can find the increasing trend of customer
satisfaction in product customization process presenting a
first-quick-back-slow state, which is in good agreement with
logistic curve. The implementation process of postponement
strategy for SOM from time dimension is shown in Fig.2.

In the period of 0~t0, manufacturers produces standard
components or service modules at the upstream of CODP.
Activities in this stage belong to service preparation, because
they provide service carriers for the activities at the down-
stream of CODP.

In the period of t0~t1, manufacturers and customers interact
with each other about customized requirements.

In the period of t1~t2, which can be called buffer period at
the downstream of CODP, customers fully express their
customized needs, and manufacturers gather and analyze
them and try to design specific processes supporting
customization.

In the period of t2~t3, which can be called a stage freezing
interactive customization, customers, suppliers and employees
participate together in achieving the co-designing of products
and services. Furthermore, in this stage, they slightly adjust the
relationship between products and services to meet technical
permission, and make full use of customer interaction to
achieve their customization requirements as far as possible.

According to the above two periods, namely, t1~t3, with the
help of customer interaction, manufacturers guide customers
to achieve their customization processes and bring them about
series of new service experiences to maximize their value
creation. In the period after t3, which can be called a stage
integrating consumer production and contract services, man-
ufacturers provide standard products and services by estab-
lishing contractual relationship to achieve the whole product
life cycle services provision.

From the above process analysis, we find that manufac-
turers introducing SOM should let customers be aware of their
real purpose and be participative in product or service custom-
ization process, to better meet their needs, as well as obtain
customized experiences, finally, create more value for them.
However, customers often lack relevant manufacturing
knowledge, so manufacturers should improve their ability
not only in software but also in hardware, which will facilitate
customer to participate in and enhance the possibility to let
them learn more in the service product system. Gradually, the
roles of customers are changed from being passive receiver to
active participator, so that the unit time cost of customer in-
teraction will be reduced and more time for customized ser-
vice at the downstream of CODP will be saved.

6 Conclusions

Being different from the previous literature, this paper firstly
researches the operations mechanism of postponement strate-
gy for SOM. Accordingly, the paper compares the profits

Co-designing the bundles

of products and services

with the participation of

customers, employees

and suppliers

slightly adjusting the

relationship between

products and services to

meet technical permission

The whole product

life cycle services

within the scope of

contract

Explore explicit

knowledge and

expected delivery

time of customers

in target markets

Meet customers' customized demands with an integration of

information, knowledge flow and manufacturing logistics

Producer

service

Customer satisfaction

t0 t1 t2 t3Buffer period Service selling period

CODP

Customization

production

Consumer

production

0 Freezing period

Fig. 2 Implementation process of
postponement strategy for SOM
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between non-differentiated products and a product-service
bundle. Furthermore, by introducing the factor of service time,
this paper divides the implementation phase of postponement
strategy for SOM into a series of stages. Through above
works, we theoretically provide a view about implementing
postponement strategy to support manufacturers to transfer
into SOM model and better meet heterogeneous customer
requirements. There are mainly three key contributions:

Firstly, this study constructed a framework of postpone-
ment strategy for SOM and analyzed the basic features respec-
tively of them. Furthermore, from the perspective of customer
customized requirements, we research the operations mecha-
nism at the upstream and downstream of CODP.

Secondly, by comparing physical products and hybrid of-
ferings, a product pricing competition model is established. In
this model, we analyze the strategy about which kinds of
products should be sold for the purpose of maximum profits,
and the results help up to better reveal the operations mecha-
nism of postponement strategy for SOM.

Thirdly, our research introduces a new concept, being called
customer participation time, in analyzing customization-
oriented services and products integrating and provision.

In spite of this paper theoretically provides a new sight of
introducing postponement strategy in SOM mode, there are
still some limitations: due to the business goals, target markets
and the abilities support service provision vary from different
industries, manufacturers are still confronting some urgent
problems, such as whether they can introduce postponement
strategy in their specific SOM system and how to make cus-
tomer participate in customization processes more effective.
As such, there is a lot of room for further research on the topic
of postponement strategy for SOM.
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