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MRP or JIT - The Transformation from Industrial to
Post-industrial Enterprise System

Qiang Ty, Kanliang Wang®, Delvin Grant®

“College of Business, Rochester Inwinute of Technology, Rochesier, NY 14623, USA
*School of Management, Xi'an Jisotong University, Xi*an, Shasnxi, China 710049
“College of Commerce, DePaul University, Chicago, [L 60604, USA

Abstract: Many U. S. manufacturers are experiencing a
fundamental wansformation. The traditional industrial
mindset is now obsolete. The sccelerated changes in
technology and world market require a new post-industrial
paradigm. Using MRP and JIT as examples, this paper
discusses some imponant changes from an industrial to a
post-industrial enterprise svstem. The implications of theses
changes to Chinese manufacturing firms are also discussed,

. Introduction

In his famous 1985 article, The Taming of Lions, Wickham
Skinner pointed out that American manufacturing |
experiencing a severe menagement problem. The pmhlcm is
caused by an obsolete mind-set rooted in the dominant
industrial paradigm that is now becoming dysfunctional in
many ways. This industrial mind-set treats the factory as a
productivity machine that emphasizes maximum efficiency
and stability by buffering the technical core from external
changes (Thompson, 1967), Company management seeks to
maximize profit by reducing cost through process
mechanization and high volume mass production. Workers
are treated 2s an annoving and passive factor 10 be carefully
controlled twough division of labor and work measurement
{Frednck Taylor, 1911).

This industrial paradigm was very successful prior to
1960 and was primarily responsible for American industrial
leadership. In the 1980s, the world market and technelogy
experienced an ever-accelerating rate of change. American
manufacturing started to lose its leadership to increasing
global competition (Skinner, 1985; Hayes, Wheelwright and
Clark, 1988) Doll and Vonderembse (1991) exiended
Skinner's ideas and suggested that manufacturing is entering
2 new post-industrial era characterized by growing global
competition, changing customer demands, shorter product
life cycles, increased market diversity, and advances in
manufacturing and information technology.

This shifi from industrial 10 post-industrial paradigm
requires fimdamental changes in manufacturing system
design. We concur with other scholars that Material
Requirements Planning (MRP) is a technique used by firms
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operating in the industrial mode, while firms operating in the
post-industrial mode use Just-In-Time (JIT), .

II. MRP VS. JIT

MRP is basically an inventory contol and productin,
scheduling information system. The difference betwem
MRP and maditional reorder point-based systems [k 2'Q
MRP's ability to link future customer demand with the
production planning process {Cooper and Zmud, 1990), The @
logie behind MRP is straightforward. It starts with @ master §
production schedule (MPS) based on customer demand
forecast. MPS specifies the quantity and due dae of each
end product The MRP system then explodes the MPS mi
lower level compenent requirements using 2 bill of matenals
Net requirements of each component part are then o]
by applying a lot-sizing technique while considering en-haol8
inventory and scheduled receipts.
JIT is both a philosophy and a set of tools to minim
waste and achieve a flexible and responsive manufactu
system capable of meeting customers’ changing dmmdl
the lowest cost (Lubben, 1988). JIT originated from 4
Tovota production system that advocates the productos i
the right product in the right quantities at the right G
(Ohno, 1982). The JIT system is designed fo clmmats B8
sorts of wastes, including wastes in overproducing. waill
ume, ransporting tme, processing lime, unnecsss r-
motion, unnecessary stock on hand, and product defed
(Ohno, 1982). Thus the ideal situation 15 zero uwﬂmm'y.
lead-time, and zero defects, also known as “lean prod
(Womack and Jones, 1991). One major benefit of I
production systems is that problems and bottieoed
submerged in mass production bufTers are now so promé
and visible that they must be soived immediately and
merely patched up, or they will immediately reappear. J
major manufacturing practices of JIT include setup B
reduction, Kanban pull system, cellular layout, p
maintenance, JIT supplier relationship, and fexy
scheduling (Sakakibara et al., 1997). ]
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I The Shift to Post-Industrial Enterprise Sysa

To understand why MRP is 2 rypical industrial system vl
JIT is appropriate for post-industrial environment, we g
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rixme our discussions o the mayor changes during the shifi
fom industrial 1o post-industrial sociery. Huber (1984) first
d==mbed that a post-industnal sociely is characterized by
more 2nd increasing knowledge, more and increasing
complexity, and more and increasing uncertainty. These
snvironmental changes require modification to many aspects
of organizational design, including decision-making process,
chnology usage, workforce management, information
management and innovation management (Champlin and
Dlsom, 1994). Similarly, under the manufacturing setting,
Dol and Vondersmbse (1991) define a post-industrial
mamfacturing Organiration as onc whose structures and
pocasses  are  appropriate  for the  post-industrial
vronment. We believe the chanpes that make MRP
pesolete and JIT appropriate include the following:

Changes in value orientation

 From Produet focus to Customer focus. The industrial
spsiemn focuses on productivity and conformance to product
 specifications  since the market was relatively stable.
Customer contact was regarded as an annoving and unstzble
factor affecting svstem efficiency (Chase, 1983). The
trbulent and sepmented post-industrial market forces
eeufacturing firms to be more customer-oriented (Bowen
mal. 1989), Evervbody must fully understand the cusiomer,
id all operations must provide value to customers. A
similar idea was expressed by (Chase et al., 1989, 1992) in
their discussion of the “service factory.”

From Effictency/Cost foews 1o Flexibilin/Innovarion
Jocus. Traditional mass production firms seek maximum
efficiency through standardization, while the uncertainty of
post-industrial  environment  requires  manufacturing
flexibilitv (Jelinek and Goldhar, 1984; Gerwin, 1993; Haves
=d Pisano, 1994) Moreover, instead of focusing mainly on
cost reduction. a post-industrial firm has to promote product
=d process innovation to adapt to shomer product life cycles
(Huber. 1984; Zahra and Das, 1993).

A major drawback of MRP system is that the MPS 1=
besed on forecasted customer demand and standardized bill
of materials, thus the system will be very unresponsive and
inflexible 10 drastic fluctuations of customer demands in a
ipost-industrial environment. While JIT system is connected
‘with customer orders in real time, it is flexible enough to
‘qickly adjust production schedule and volume. Murakoshi
(1994) gave a detailed explanation of how JIT created
customer-driven manufacturing firms in Japan.

Changes in manufacturing strategic orientation

from Ecomomy of Scale to Economy of scope. The
radinonal mass production strategy is based on  “cconomy
of scale™ ie., higher volume will resuilt in lower unit cost.
While today’s increasing customer demand on product
variety calls for “economy of scope™ where it is more

economical to produce multiple products jointly than
individoally, due to sharing of technology and :xpmm:cs. |
(Jelinek and Goldhar, 1983). '

From Buffered manufacturing to Lean manufacturing
Traditionally, wvarious buffers, such as high inventory and
long lead-time are created to absorb the uncertainty from
environment in order to maintain the efficiency of the
technological core (Thompsen, 1967; Deoll and
Vonderembse, 1987). This resulted in the wasting of time
and manufacturing resources that do not add value o
customers. The concept of lean manufaciuring advocates
waste minimization and customer responsivencss (Womack
and Jones, 1991). This can be achieved through the use of
advanced manufacturing technigues such as Just-In-Time
(Lubben, 1988).

The problem of MRP is that it utilizes a push production
system. Materials are pushed in large lot sizes from
workstation to workstation regardless of production
requirements. Sometimes when the material is really in need,
it takes long lead-time to order it. The result is waste in
inventory and waiting time. The push system also makes it
costly in product changeover. The JIT system utilizes
Kanban pull system that uses material in small lot sizes
starting from the end of the production line. Thus the entire
system is driven by customer orders, thus eliminating
excessive waste in buffers. The application of setup time
reduction and JIT supplier relationship make it flexible and
economical to change berween product lines, eliminating the
traditional tradeofT between cost and variety in MRP based
systems.

Changes in organizational design

From Mechanistic structure to Orgonic structure. Bumns and
Stalker (1961) proposed the distinction between a flexible
organic struocture and 2 hicrarchical mechanistic structure
Zammuto and O'Connor (1992) suggested that new
technology firms should have an organic strucrure that can
quickly respond to environmental changes. Nemetz and Fry
(1988) also proposed that an organic organizational structure
would be more suitable for implementing new flexible
manufacturing technologies.

From Authority-based control to Learning-based control,
Doll and Vonderembse (1991) pointed out that the
traditional hierarchical authority-based control mechanism
would no longer be appropriate in post-industrial firms. The
new control system should emphasize mumual adjustment and
learning. Sitkin et al. (1994) also proposed total quality
leaming as the new production control mechanism under
higher levels of uncertainty.

MRP is by nature a hicrarchical planning systems based
on the explosion of different levels of bill of material, thus
resulting in a hierarchical organizational structure. Control
and stability are the major production management
objectives of MRFP, Buffers also lead to a delayed production
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feedback system that inhibits timely learning. The
operational flexibility of JIT system makes it ideal for an
organic structure to make full use of flexible manufacturing
technologies. Pull production control provides timely
feedback of production performance information thar
promotes leaming and adjustoment.

Changes in workforce management

From Deskilling of labor to Intellectual nature of work.
Unlike the unskilled, specialized pature of work in
traditional industrial firms, post-industrial firms provide a
multi-skilled, information intensive and intellecrual work
environment (Hirscchom, 1981; Doll and Vonderembse,
1981}, This change in the namwre of work was also reflected
in Zoboffs (1988) discussion of intellective skills and
Weick's (1990) discussion of mentsl skills.

From Division aof labor te Teamwork. The industrial
rationale of funectional specialization has proved to be a
severe barmier fto successful communication in the
information intensive post-industrial environment (Doll and
Vonderembse, 1991). Self-managed work teams and cross-
functional project teams are now extensively used on
assembly lines, manufacturing cells, and new product
development processes (Goldhar and Lei, 1994).

The hierarchical MRP system supports the traditional
process-oriented job-shop production system. It promotes
work specialization and requires little communication
between functional areas, while product-oriented cellular
manufacturing is common in JIT systems. Cell workers work
in teams that promote communication and knowledge
sharing. Cellular manufacturing uses dissimilar machines and
this places higher technical and intellectual skill
requirements on workers.

Changes in the nature of technology

From Efficient technology to Reliable technology. The
industrial system tries to design specialized technology with
the highest possible level of efficiency that can finally
replace human labor (Braverman, 1974). Huber (1984) and
Weick (1990) claim that post-industrial technologies are
more stochastic and complex, making it very difficult and
costly to recover from incomprehensible failures. As new
technologies become more continuous, such as flexible
manufacturing systems that can continuously process
customized products, a small control problem at any link can
cause the entire system to fail (Hirschhom, 1981).

From Islands of automation to Systems integration. The
traditional approach of using specialized technology often
resuits in “islands of automation™ (Johansen et al., [9935;
Doil and Vonderembse, 1987), while the information
intensive, team-based post-industrial environment requires a
highly integrated flexible manufacturing system to facilitate
communication and improve system responsiveness 1o

uncertainty (Memetz and Fry, 1988; Lei and Goldhar, | 595] -
Vonderembse, Raghunathan and Rao (1997) further verifisl S
that in the post-industrial environment, finms should fint;
focus on integration across the entire value chain, then siand
automating the activities that add value to customers.

The MRF system may become very unstable ﬁﬂd
unreliable when there is dramatic change i Ccustoms,
demands due to the amplifving effects of hierarchicd §
explosion. It also does not help in integrating islands of
automation because MRP itself is a specialized productio§
and inventory control system. While the common prachics |
of preventive maintenance and the systematic view of T
sysiemn can greatly increase the reliability of flexible-d
manufacturing systems and facilitate systems integration. e

From Systems [Integrarion to Enterprise f'nregmr.'u.u ..
Systems integration was the solution to the lack of §
integration-between islands-of-automation. However, 1wy
not long after that companies realized that to run an effectve
manufacturing business the concept of integration had 1
extend beyond the confines of the manufacturing floor b
include non-manufacturing svstems such  as  finanes,,
marketing, ‘accounting, sales, personnel and so on, Thid
initiative resulted in enterprise resource planning FERFJ'
systems that support the linking of cross-functionzl busines
units (Callaway, 1999). This cross-funcrional integrato®)
achieved by ERP is necessary for companies that take ijg
systems approach to the design and manufacrure of product 3
Such an approach utilizes up-to-date information 'nf
marketing, sales, accounting, finance and other nomif
manufacturing systems in the design and manufacture of
products. More recently, vendors of ERP software haw'
responded to customer demands 1o enhanced the technologyg
to support Supply Chain Management, E-Commerce 3
Customer Relationship Management, and Busineg§
Intelligence (Callaway, 20007, Al

IV. Implications and Conclusion

While the concepts and principles of JIT have been aromd
for almost two decades, they were introduced into Ching
very long ago. When many Chinese firms were still trying i
realize the full benefits of MRP-and MRP II, JIT is alresdf
knocking on their doors, Study shows that MRP 1l is in 1%
atonly 170 of the more than 18,000 medium to large t'um ¥
China (Davis, 1995), The number of Chinese Fmgl
implementing JIT is even fewer. The Chinese automotig
companies are pioneering the implementation of NIT "
China due to the increasing demand from their worldwil
partners {Chen and Chen, 1997}. However, there are sevenig
major barriers to JIT implementation in China: ;
I. The waditional management mode! under plan
economy is still affecting the internal and exte
cooperation of Chinese firms, For example ;

¥ Most manufacturers are still accustomed o B
mass production system, which promotes the “gh
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im-one”™ model and discourages inter-firm
cooperation and coordination.

<  Specd of decision-makme tends to be slow, which
directlv affects the firm's response time.

¥ Many firms are still using high inventory to ensure
continuous production. resuiting in high costs that
are hard to control

¥ Emploves ininatives and creativity are not fully
utilized,

L The difficulties arise from a siill incomplete market

sconomy mechanism. For example:

< Lack of formal system to monitor and regulate the
ransactions and contract fulfillment among firms.

¥  Lack of close cooperative relationship.

*  Underdeveloped produchion system may not
guarantee reliable delivery,

Considering the above problems, we think that some

basic measures can be taken to improve the condition of JIT

mplementation in China:

l. Incremental changes to manufacturing system may not

solve the fundamental problems. The need exists to

implemen!  advanced —manufacturing management

methods (e.g. JIT) to drastically reengineer the entire

industry

1 Manv Chinese firms suffer from the use of obsolete

techrology and equipment, and lack of R&D investment.

Consequently, they are unable to effectively deal with

market changes in a timely manner. We suggest that

these firms should first focus on waste reduction and

resource exploration nside the firm, and then gradually

develop a dynamic swrategic alliance with major

supphiers. This should result in a robust market oriented

supply chain that can jointly work on preduct innovation

and better respond to market changes.

i Chinese firms must completely eliminate the remendous

waste of production capacity resulting from the

radiional “all-in-one™ management philosophy. This

reguires that Chinese manufacturers should develop a

true market onentation and ciosely monmor market

changes. Also. new projects should be evaluated in light

of current and future market demands

in summary, the shift from indusmal 10 post-industrial

v has created a turbulent envirooment that is not

ie for MRP systems. The philosophy and techniques of
T are ideal for manufacturing systems design under post-
pdusirial environment. In the long nm, JIT is a definite path
Chinese manufacturers. While continuous improvement
s important, we feel that Chinese manufacturing system
meeds radical reengineering to establish a true market
gnentation, We argue that with proper execution and supporn
fom 1op management. many medium to large sized Chinese
frms can leapfrog to JIT, rather than going through the
mnsition from MRP to MRP [ to JIT.
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