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Abstract — As an effective way to reduce costs and
improve customization level, postponement strategy has been
adopted by many domestic and foreign enterprises. In order
to make correct choice of the supply chain structures
according to product characteristic and market demand,
different from simply study of supply chain structures
before, matching model of supply chain structures(rigid,
postponed, modularized and flexible) and production mode
(MTS, ATO, MTO and ETO) are analyzed based on the cost
control and customization. We applied the matching model to
some various actual cases to help the enterprise to choose the
right supply chain structure under different production
mode.
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I. INTRODUCTION

With the development of social economy and
diversification of customer needs, enterprises increase
product portfolios based on market demand forecast in
order to meet customer needs, but the uncertainty of
demand forecasts is often not good for production
optimization development [1]. Alderson (1950) introduced
the concept of “postponement”, and he defined
“postponement” as a marketing strategy which postponed
changes of forms and characteristics as far as possible, and
customer  driven activities in supply chain are delayed
until received orders, which makes products and service
meet customer needs better. Hewlett-Packard sent
computers which were not installed power supply system
to various places and then installed a suitable power
supply system according to local demand [2]. Benetton
delayed dyeing activity until the end market, and it first
sewed white fabric, and then dyed different colors
according to needs of customers. Postponement strategy
not only can reduce product inventory but also reduce the
risk of demand uncertainty [3].

Cost control and customization are the two important
factors in supply chain management. Cost is related to the
difficulty degree of the products’ design, manufacture and
assembly in the whole supply chain, and customization is
related to the satisfaction degree of customer diverse
demand [4]. By analyzing correspondence relationship
between supply chain structure and production mode
based on the cost control and customization not only has
great theoretical significance to the research of
postponement strategy, but also has great management
significance to the development of enterprises [5].
Enterprises adopt supply chain which combine push and
pull supply chain, and the goal is to provide low-cost
personalized products to the customer quickly, so that the
enterprise can select the appropriate supply chain

structures according to the characteristics of products to
reduce costs and optimize the customer demand [6, 7].

II. PRODUCTION MODE BASED ON THE COST

CONTROL AND CUSTOMIZATION

The key to carry out postponement strategy is CODP
(CODP, Customer order decoupling point) [8]. Before
CODP, enterprise mainly adopt push supply chain which
mainly forecast market demand and implement large-scale
production, and the goal is to improve supply chain
efficiency and reduce the cost of the supply chain [9].
After CODP, enterprise can mainly adopt pull supply
chain which depend on customer orders and implement
small-scale processing, and the goal is to improve the
response speed of the supply chain as well as the ability to
provide customers with customized products and service
[10].

In general, supply chain activities include supply,
design, manufacture, assembly and retail. The position of
CODP is changeable [11]. The more upstream of CODP in
the supply chain, the more obvious pull supply chain, and
the higher the degree of customer participation. The more
downstream of CODP in the supply chain, the more
obvious push supply chain, the lower the degree of
customer participation [12]. The different position of
CODP lead to different modes of production, this is a new
understanding of these four production modes based on
cost and customization. As shown in Figure 1, the vertical
axis represents the cost, and the horizontal axis represents
customization level. When other conditions are same,
scale advantage plays a very important role in reducing the
production cost, but it also reduces customization level. At
this point, the cost and customization level are in a low
level, enterprises will adjust the position of CODP
according to product characteristic and market demand
characteristic, every points will result in corresponding
changes about the costs and customization level. As shown
in Figure 1, from MTS (Make to stock) to ETO (Engineer
to order), The costs and customization level increase or

improve one by one.
A. MTS

Make To Stock, CODP is positioned in retail activity.
Enterprises forecast products fully depend on market
demand and arrange production according to their own
inventory. In the supply chain, there is not the
participation of customers from the supply to the retail,
customers select their favorites in the final product, the
entire supply chain can quickly and timely response to
customer demands, and the costs is low, but the available
choice of customers is very limited. Under this production
mode, customization level is very low, and if existing
deviation in the market forecast, it can easily lead to
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overstock or out of stock, which lead to the loss of funds
further.

Fig.1. Four production mode based on different
positioning of CODP

B. ATO
Assemble to order, CODP is positioned in assembly,

enterprises produce large-scale standardized components
and assemble existing standardized components and
modules to meet customer order requirements after
receiving customer orders, customers participate in
assembly aspects. Under this production mode, production
cycle is reduced and the response time to customers is
prolonged, costs and customization level are both
improved relatively. Enterprises can avoid overstock or
out of stock, and they can also meet customers demand
quickly. Most products are about electronic equipment,
automobiles, etc.
C. MTO

Make to order, CODP is positioned in manufacture
activity, enterprises arrange production plans with
purchased components and modules to meet the needs of
customers, customers participate in manufacture aspects.
Under this production mode, advantages of scale economy
is gradually weaken, the response time to customers are
longer, cost and customization level are relatively higher.
Enterprises will arrange production only receiving
customer orders, not to make any inventory. Most
products are about aircraft, ships, etc.
D. ETO

Engineer to order, CODP is positioned in design
activity, enterprise entirely design product according to
customer order, and then proceed to the procurement,
production and other activities, and customers participate
in design aspects from the beginning, enterprises meet the
demand of customer service at the greatest degree. Under
this production mode, production costs and customization
level are highest. Such enterprises generally have a high
degree of product design management capabilities, and
most products are about complex structure, such as special
test equipment, generator sets, etc.

III. SUPPLY CHAIN STRUCTURE BASED

ON THE COST AND CUSTOMIZATION

According to the modularization of inbound logistics
and the postponement of outbound logistics, Ricardo
(2000) and Sheng (2004) have divided supply chain into
four classes: rigid, postponed, modularized and flexible.
Rigid supply chain is a traditional vertical integrated
supply chain, and the goal is to obtain scale economy
through producing and storing a large number of products.
Modularized supply chain gets standard finished products
through the assembly of its component, and the
procurement of the components can be obtained through
the outsourcing and other forms which can provide the
products to the customers at a reasonable price. Postponed
supply chain obtained scale economy by mass production
to meet specific customer need according to the customer
order. Flexible supply chain integrate modularized supply
chain and postponed supply chain, manufacturers
outsource different components and finally design, product
and assemble components according to special customer
needs.

As two important factors of supply chain management,
different costs and customization level reflect different
supply chain structures, although dividing the supply chain
into rigid supply chain, postponed supply chain,
modularized supply chain modular and flexible supply
chain from the two dimensions, the meaning is different.
As shown in Figure 2, the vertical axis represents the cost,
and the horizontal axis represents the customization level.
These two dimensions divided the region into four parts,
the parts I represents rigid supply chain with low cost and
customization level parts II represents postponed supply
chain with a high customization level but the cost is low,
parts III represents modularized supply chain with high
cost but low customization level and parts IV represents
flexible supply chain with high costs and customization

level.

Fig.2. Supply chain structures based on the cost control
and customization

A. Rigid supply chain
Complexity and products cost are low, enterprises

produce and store large amounts of products entirely
according to market demand forecast, and customers select
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their most satisfied final products, so customization is low,
enterprises reduce costs mainly through economies of
scale.
B. Postponed supply chain

Complexity and cost of products are relatively lower,
but a high customization level is required, enterprises’
major goal is to meet customer needs while reducing
customer response time and costs. in the entire supply
chain, before CODP, , it allows enterprises to take
advantage of economies of scale to achieve cost
advantages due to products with low complexity, and after
CODP, enterprises produce according to the diverse needs
of customers, so that it not only reduce the uncertainty
costs, but also reduce market uncertainty risks.
C. Modularized supply chain

Complexity and cost of products are relatively higher,
enterprises’ major goal is to reduce costs on the basis of
improving customized products and service capabilities. In
general, the enterprises purchase components through
outsourcing and other forms to get standardized finished
products, but these formats of the finished product are
limited. Therefore, customization level is relatively low.
D. Flexible supply chain

Complexity and cost of products are highest, products
are required to meet the needs of customers from design
aspect, enterprises’ major goal is to reduce costs while
improving customer response speed, best meet the
customized needs of the customer, which requires to
combine costs with customization level effectively.

IV. MATCHING MODEL OF SUPPLY

CHAIN STRUCTURE AND PRODUCTION

MODE

Enterprises should select the appropriate supply chain
structure and production mode based on cost control and
customization to meet various customer needs with low
cost and high efficiency. Enterprises should be aware that
if it is to reduce costs through scale economy, the level of
customization is inevitably low, but in order to get high
level of customization, costs will increase. If products are
about daily necessities, there is no need to require a high
level of customization, but to reduce costs by mass
production, and thus the rigid supply chain is the most
appropriate. If the products are about technical, customer
demand is complex and diverse, in order to meet customer
demand, costs will increase, and then the enterprise will
select the specific supply chain structure based on the
specific characteristics of the products.

Supply chain structure and production mode are
respectively elaborated above, this section the
correspondence connection between the two is analyzed
based on cost control and customization. As shown in
Figure 3, the horizontal and vertical axis still represent
customization level and costs, four matches are obtained,
that is rigid MTS, modularized ATO, postponed MTO and
flexible ETO.

A. Rigid MTS
The combination of MTS and rigid supply chain as

shown in Figure 1 and Figure 2, when MTS is adopted,
customization level and costs are very low, so it is suitable
for rigid supply chain. The products under rigid MTS are
about a large class of low complex standardized products,
costs and delivery time are key factors in delivery process,
which requires enterprises to produce and store large
amounts of standardized products, such as the largest food
and beverage manufacturer Wahaha, the species has been
involved in the drinking water, carbonated drinks, tea
drinks, milk drinks and other beverages industries to meet
the diverse needs of customer. Swiss coffee beans have
instant coffee, espresso grind coffee which is provided for
customers to choose.
B. Modularized ATO

The combination of ATO and modularized supply chain,
When ATO is adopted, customization level is relatively
low and the cost is relatively high, So it is suitable for
modularized supply chain. The color and size of Tisettanta
furniture can be adjusted according to customer demand,
but each part of the furniture has different cycles, the cost
is high. Under modularized ATO, enterprises combine
different standardized modules into a limited variety of
products to meet customer demand, although choice of
customers is limited, but it allows enterprises to produce
mass standard parts and components to get the advantage
of economies of scale, and it also allows enterprises to get
components by outsourcing to provide a reasonable price
to the customer, such as computer industry, enterprises use
the advantages of manufacturing resources around the
world to produce parts and to assemble in places close to
the sale of land, For example, Dell put their main focus on
co-operation with suppliers in order to share information
with suppliers, purchase and organize production after
receiving customer orders. GOME in China has its own
warehouse, in addition to store products, in order to meet
diverse customer need, so it also requires packaging and
processing in the warehouse to improve the value of the
products.
C. Postponed MTO

The combination of MTO and postponed supply chain,
When MTO is adopted, customization level is relatively
high, the cost is relatively low, it is suitable for postponed
supply chain. Enterprises store a lot of raw materials and
parts in order to obtain scale advantages, and the rest of
the activities will be delayed until the customer orders.
Amaretto is the cream liqueur produced in Italy, it can take
different customer strategies according to different market
demand. In the face of international market, the enterprise
delay packaging and labeling, but in the local market,
timely delivery does not allow the enterprise postpone any
link. Procter & Gamble has adopted “Network order
management” online system to complete the order request
of the end retail link, whenever and wherever retail
customers can be directly connected to the P & G. In the
application of the network platform, according to the order
analysis, enterprise identified the factors that attract
consumers and allow people to answer a set of questions
to reflect their needs. For example, a shampoo enterprise



Copyright © 2012 IJECCE, All right reserved
631

International Journal of Electronics Communication and Computer Engineering
Volume 3, Issue 3, ISSN 2249 –071X

can produce unique shampoo according to the different
customers. Another example is Levi, which can produce
customized jeans based on different sizes of consumers, by
providing the following options: colors, pants, knee width
in the web site, the customers can truly make their own
jeans, the sales access to customer's size to produce jeans
in the factory.

Fig.3. Matching model of supply chain structure and
production mode

D. Flexible ETO
The combination of ETO and flexible supply chain,

when ETO is adopted, customization level and costs are
very high, so it is suitable for flexible supply chain.

The components have standard interfaces, so enterprise
would assemble timely according to customer needs, and
they have their own suppliers and distributors, and take
flexible supply chain structures based on the expectations
of the customer strategy. Toyota’s production accounts for
a substantial advantage in the automotive market driven by
customer orders, and Trainer aircraft manufacturer Macchi
aircraft can produce a variety of aircraft for special
training according to the special needs. Another example
is furniture manufacturing enterprises, as furniture
products is heavy and large, the processing time is quite
long and expensive, there is a certain response time to
customers, So the purchase of raw materials and
production plans should be made prior to product
promotion to determine a reasonable time to reach the
finished assembly line. B & B Italia furniture
manufacturing company would make market research and
communicate with customers before production for the
purchase of raw materials, then make production plans
based on customer orders, For example, the company
delays production of sofa foam framework to the receipt of
customer orders.

V. CONCLUSION

Cost control and customization are two important
factors in supply chain management, this paper discussed
how to choose correct supply chain structures according to
the cost control and customized level. Then, with case
study of domestic and foreign enterprise, supply chain
structures and production mode are rediscussed and
matched on the basis of these two factors, which can bring

enterprise certain significance on choices of the supply
chain under internal and external environmental factors.
There are four match types in analysis of matching model,
rigid MTS is the combination of MTS and rigid supply
chain, and customization level and costs are very low.
Modularized ATO is the combination of ATO and
modularized supply chain, and customization level is
relatively low and the cost is relatively high. Postponed
MTO is the combination of MTO and postponed supply
chain, customization level is relatively high and the cost is
relatively low. Flexible ETO is the combination of ETO
and flexible supply chain, and customization level and
costs are very high.
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