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JIT Implementation : Outlines of A Strategy

Abstract

The logic of JIT represents the core oaf a new
management paradigm that has been used to devastating effect by
Japanese companies during the 1970 and 1980s. In this paper,
intended primarily for practitioners and teachers, we consider
the problem of a planned changeover to JIT and the strategy this
would entail. A strategy matrix is first proposed to distinguish
a "True JIT" strategy from three others viz: Anti-JIT, Fsuedo JI}
and New JIT. A start towards True JIT, on which the paper
focuses, ie provided by Gunn’'s (1987). four stage progression
model. Eut.in our study we review ten cases of JIT implementation
to .arrive at an 8 stage model which we call the Eight Fold Way.
The cases studied include Toyvota and Mazda in Japan; Kawasaki,
Bridgestone, Tevota and Matsushita in the U.S5.3 American
exponents of JIT such as Hewlett Fackard and Harley Davidson, and
finally Matsushita and Suzuki in India. Some broader
implicafions of our findings e.g. for small/medium enterprise and

for management education are also suggestedQ
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JIT Implementation : Qutlines of a Strateay

JIT (for Just*in—Time)'reprasents a simple but radical
view of manufacturing that 1s rapidly.gaining acceptance in the
industrial world. Originally developed by Toyota Motor Co..
during the 1950s, it was extended to the company’s suppliers'
during the 12&480s (Ohno, 1%88) to the rest of the Japanese auto
industry 1in thé éOs.and early 70s (Cusumana, ‘1988) and to other
Japanese industries in the late 70s and early 8Cs (Japan
Management Association, 1986} . Since thén,' JIT has been
credited with the remarkable success achjeved by Japan in the
machinery and equipment manufacturing ssctor (Lieberman, 1988);
one of the few sectors where Japanese industry had a clear

competitive edge {(komiya, 1982).

The English speaking warld first came to know of JIT
from a conference paper presented by Tovota executives 1in 1977
{Sugimori =2t. al., 1977). During the 1980s, the approach began
to diffuse through the U.S., first via a few Japanese transplants
(S5chonberge, 1982) and then through some American exponents of

JIT (Hutchins, 178&).

Currently, JIT ig synonymous with world class
manufacturing (Schonberget, 19864, Gunn, 1987} . Such
manufacturing, according to Bunn (1987, p.2&) uses criteria for
performance meaSurement'which are different from traditional ones
by several orders of magnitude. Take inventory turns per year
(for raw material and finished goods). At aone time 1 to 4 was

considered satisfactory. Today, it takés 25 to 30 turns per year



just to rate "C" Class. "A" class manufacturers are able ta
achieve 80 to 100 turns or more per year while "B" Class ratings
area from 50O to &40. Similarly, gquality in such ("A" Elass)

companies is measured in.  total defective parts per million™ of

200 or less (Gunn, 1987, p. 26).

On the organizational side, Abernathy et al (f?BS,
. 90) observe: "The imperatives of gquality and productivity.aa.
are impoussible to satisfy witﬁnut the active, loyal and committed
participation af a well trained and constantly improving

workforce. In this new environment what passed for labour force

policy in previous years is not only out of date, it i oison"

{emphasis added).

But, in spite of the mushrooming growth of interest in
JIiT, very 1little is known about how to sys&ematically implament
it. This places interested companies at a 'great ‘disadvantage
because they are at a loss to know how to proceed sven though it
is in their interest to do so. As Hayes et. al., (1988: 210)
have observed: “Given the [enormous] performance imﬁrovements
that have been obse2rved when [JITI principles have been adopte&,
the issue for many companies Peally_comes down to whether it is

wise to wait wuntil a competitive opportunity becomes a

competitive necessity."”

Take, for example, the case of Ace Industries (L td,
(ATLD of Noharipur in Western India, a RHRs. S0 million cdmpanf
{in terms of sales) employing over 500 people to make industrial

fans and compressors. Propped up for many years 'by financial
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institutions, the company had become marginally profitable in
recent times. Its chief eﬁecutive, Mr. A.0. Kamraj, was an

erudite and internationally experienced person.
L]

¥amraj had seen references to JIT in the media.
Subsequently he attended a seminar given by a consultant in fhis
field. Knowing of his. interest, the authors approached Kamraj
to allow a couple of second year MBA students with engineering .
degrees and work experience to do their planned JIT study project
on AlL. In effect they tried to see what AIL would look like

.through JIT “"lenses".

Towards the end of their T month study they made a.
presentétian of their findings to Mr. Kamraj and a few of his
associates. The authors and a colleague whao was also interested
in JIT strategy were in attendance at this session for discussion
purposes {Ramachandran and Thamas, 1989 . At the end of the
exercise Eam%aj felt that he now had a better understanding aof
what JIT was about and it certainly seemed like a fine idea but
he was rot sure where to start, what to do and how long to

continue,

“he purpose of this paper is to ﬁeet the concerns of
executives such as Kamraj. In a nmutshell our finding is that
JIT -Pequiras the. strategic determination to cross fertiliss
learning experience from one sslectad praduction lfne to

another in a manufacturing organization continuously i.e. over

time and space to achieve ambiticus long term goals. Though JIT

Tay 4appear daunting at the gutset it can be (it has to be)



realized in increments whose scope and speed are influenced by
the chief executive himself (or herself) in the light of the
practical realities confronting the organizatiocn. There is o

reason to give up on JIT as there are no precanditions to 1its
implementation apart from acceptance of its core logic. At the
samg time one has to be prepared to "make haste slowly".
Impatience during JIT implementation can lead to severe sgtbacks.

AesDp 'S tortoise is indeed faster thamn the hare in the JIT

context.

Conceptual Foundations

The implementation of a management idea such as JIT can
be mapped in a conceptual framewotrk whose dimencsions consist of
al the drive <0 replicate or emulate it and b) the drive to
innaovate or improve on it. The interaction of these two basic

drives iresults 1n what may be called & JIT Siretegy Maticix. It

iz presentec and discussed below:

Anti JIT . New JIT
High "Not invented here® Transformation of JIT
Rejection of JIT A New Standard
Drive Avoidance of JIT
to
Inno-
vate Fsuedo JIT True JIT
Form rather than sub- Copordinated absor—
stance of JIT : ption and develap-
Low Dilution of JIT ment of JIT practices-
1 Ad hoc implementation Step by step, no
razzle daz:rle

Low Drive to emulate High
Exhibit 1: JIT Strategy Matrix

&



i. True JIT:

fhis strategy is based on a genuine understanding not
only of the purposes and practi&es D? JIT but alsﬁ of the
.fundamental purposes of the organization in relation to the
strategic environment in which it is functioning. ‘It réprgsents
the implemeétation of JIT in the proper spirit. Attitude becmmés
more iﬁpnrtant than technical virtuosity. The fundamental
premise of the true JIT strategy is that {almcst) everything'
which 1is cited as an objection, constraint aor obstacle is,

basically, ganly an excuse (Walleigh,  198&). These have to be

sought out and resolved. JIT manageﬁent is a "way of 1lifa®, a
never ending "Jjourney", rather than a standard technique to be
mastered or a specific goal! to be realized. In the 1long te;m
there are no constraints, only a saries of "opportun{ties

disguised as problems".

The use of different terminology should also not
confuse things. For erxample, Harley Davidscon calls its approach
MAN (for Materials As Needed), IBM refers to it as CFM
(Continuous Flow Manufacturing), and MNissan uses the term APﬁ
(ARction Flate Method). But they all represent variations of the

basic JIT theme.

Gunn (17987: 188~191) has identified four “stages in progression

to JIT". These ara:

Stage 1: No JIT/Emerging Awareness

Stage 2Z: Beginning JIT/Awakening



Stage 3: Intermediate JIT/Enlightenment

Stage 4: Full JIT/Conviction

1

He considers that most American practitioners of JIT
are samewhere in the middle of Stage 2 (whiech, incidentally our
Mr. Kamraj may have just entered). However Gunn notes that a few

U.S5. practitioners have reached the stage of level 4.

In this paper we will focus on the True JIT strategy

and will ireturn to our version of it later.

2. New JIT:

This is a strategy which .aimS, right from the
Heginning, at szetting a new management standard. It is built on
a deepesr philosophical insight into the time. (or any other
critical? resource and its managetrial wtilization -~ worldwide
(BElu=sdorn and Derhart, 19883 Hassard, 12827 . On the basis bf
this insight it is able to transform JIT in the same way Toyata's
JIT transformed the ideas of Frederick Taylor ard Henry Ford

(Chno, 1988, Cusumanao, 1788).

Ferhaps there is an organization {(or even several, far
that matter) pursuing this strategy already. Chances are they
are obscure ones just as Toyota was in  the late 19405; Even
allowing for accelerated rates of change in the closing years of
tha ?Dth century, it may take at least a decade or two for such
stratégies to become visible and prominent. In this paper New

JIT iz considered as an extension of True JIT.



3. Fsuedo—-JIT:

This is a strategy which emphasizes the form rather
than the substance of JIT. It launches jIT because that is the
‘fashionable thing to do to gain "re;pectability". In such cases
JIT does not flow froﬁ a fundamental business analysis or a real

understanding of JIT.

There may be a tendency in such organizations to play a
numbersr game, citing statistics (aof suggestions treceived or
defect rates achieved) perhaﬁs without full justification. It may
alsa include the manipulation of invenﬁory holdings, say by the
suppliar or distributoﬁ; rather thanlan;attempt to ach;eve lover

inventory levels systemwide.

- . Psuedo JIT is also likely to be marked by a certain

impatience with its implementation. An  “"expert" is guickly

. ' ,
designated ar hired to "implement JIT" on a delegated basis. He
is expected to single handedly sort out all the .inter-linked

problems a ehangeover to JIT requires. And when business

conditions charge or a new top management takes over the

-

snthusiasm for "JITY also wanes and JIT systems and JIT projects

get axed "for economy reasons".

4. Anti JIT:

This is a strategy of rejection based on the thought
" that. JIT is a product of a particular (in this case Japanese)
socio-cultural milieu and that we must find our own approaches.

Thus because JIT has not been developed here, it must be



inapprapriate. Hence, the argument goes, it is oest to avoid

getting into it and to actively resist its diffusion.

Even in the U.S. JIT was initially viewed as a cultural

manifestation but on closer scrutiny it was found to be an

adaptable manrnagement cqncept. Schunberéer (1982 102) who has
documented one of the early atfempts at JIT in the U.S5. (to be
.discussed below) has stated: "The Kawasaki, Nebraska experience
is that Western managers and woarkers behave more like their

Japanese counterparts as just-in—-time technigues are adopted"”.

Application of JIT has far reaching implicaticns- fur.
organizatianal behaviour (Thomas, 1988) and if JIT is to ;ucceed_
such behaviour must become the narm. We are talking here of an
industrial culture which must no doubt develop in conjunctina
with the rest of the cultural environment. If the development of
an industrial culture is a national aim as it is in India then
JIT practices are entirely consistent with it and need not . be
rejected out of hand when conflicts arise. However, if leisure
is considered an integral part of a 'work ethic as in some "post-
industrial" societies sucﬁ as in Europe (Turnbull, 1988; or if
there is ideoclogical opposition to business or management then
JIT will +receive a much cooler, if not an actually hostile,

reception.
Case Stqdies

Having outlined the strategic options vis—-a-vis the
implementation of JIT, we now turn to an examination of some

cases in order to be able to refine the “True JIT" option. We
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sketch below ten cases and the key JIT lessons to be gleaned from

them. These ten cases can be grouped as follows:

1. The Japanese °'Originals’ : Taoyota and Mazda.
2. Japanese Transplants in the U.S. : Kawasaki, Bridgestone,

NUMMI and Matsushita.

%. - The American Exponents : Harley Davidson and Hewlett-
Packard
4. Indian Emperiehce : Matsushita and Suzuki.

VIRRAM SARABRAI LIBRAR
v
e AWIAN INSTITUTE OF MANAGEMEWY
The Japarese ‘Originals ‘6STRAPUR. AMMEDABAD-33003¢

We use the word ‘Originals’ advisedly. By all accuunté
Tayota is the ariginator of blT (Ohna, 1788; Cusumano, 19883
Schonberger, 1982) and the most advanced practitioner of this
approach which is also known as the Toyota Froduction Systém.
Although some elements of JIf may have either been developed
elsewhere in Japanese industry or occurred simultanecusly
{Schonberger, 1282; Cusumano, 1988), the technical core of JIT
(see belu#) is a Toyota contribution. Ma?da in fact was a
latecomer to JIT, implementing it under the threat of bankruptcy
after the 1973 oil Erisis (Toyo Kogyo, 1982). For this reason it
has become somethiné of a classic case of JIT Implementation
especially j in American circles (Abernathy et. al.; Abegglen %
Stalk, 1985, Hayes et.al., 1988) . 1t is for this reason that we

bracket Mazda with Toyota in the first category.

11



Toyota:

Emerging from World War II, Toyota was a tiny car
.manufacturer compared to American compénies such as General
Motors (GM), Ford, Chrysler etc. 1t faced a lot of internal
problems such as labour disputes. The Japanese economy was beset
by inflation and shortages of various kinds. In this kin; of
gnviranment the chief executive of Toyota expressed his
determination to "Catch up with (American car companies] in three
years". Taiichi Dﬁna the architect of JIT {(0Ohno, 1988) realized
that this would be possible only thrnugﬁ the systematic
elimination of all waste in industrial operations. An outsider
to car making, he had come to Toyota from the grnup‘s textile
unit in 1943, But by 1947 he began to implement JIT in Toyota,

beginning with the establishment of a flow process. In his

words 3

Just in time means that in a flow process, ‘the right parts
needed in assembly reach the assembly line at the time they

are needed and only in the amount needed. A company
establishing " this flow can approach zero inventory....

Therefore the first step was to establish a flow system in
the machine shop... -

In 1947, I was manager of the machine shop at (Toyata’'s)
Karomo plant. As an experiment I arranged the various
machines in the sequence of machining processes... and tried
having one worker operate three or four machines alang the
processing route. We encountered strong resistance among the
production workers haowsver, even though there was no
increase in wot'k or hours. Their resistance was
understandable...It is never easy to break the machine shop
tradition in which operators are fixed to jobs, for example
lathe operators to lathe work and welders to welding work...
The Toyota Froduction System began when I challenged the old
system {Ohno, 1988).

12



Ohno then developed the second element in th: techiaigal
core aof JIT. This was the introduction of a system of nrowhuetion

and transfer based on demand pull.

I kept thinking about how to supply fthe number ocf parts
needed Jjust in time.The flow of production is the trausfer
af materials. The conventional way was to supply raterials
from an .earlier process toc a later process. S I . tried
thinking about the transfer of materials in the reverse
direction... From the [Americanl supermarket we gst the= idea
of viewing the earlier process in a production ltire ag a
kind of store. The later process (customer) goes 1o the
earlier process (supermarket) to acquire the reguired parts
{commodities) at the time and in the quantities nceded. The
zarlier process immediately oroduces the guantity iust taken
(re~stocking the shelves) {(Chno, 17988).

Two other elements of the technical core of JiT  wnere
subsequently introduced by Ohno. These were 1) the uss~ of hanba;
cards as the basic informaticn and czontrol syst.an  { fapan
Management.ﬁssociation, 1986) and 2) tre Ievelliﬁg of production

(within a certain range) by mixing models in final assambly

{Monden, 1783).

Toyota ‘kept all these =2fforts in—house till the  2arly
1960s partly because the system was continuously evalrivg and

alzo for competitive reasons. When 1t extendesd the sy=-i=a "o its

suppliers it chose to begin with the ones with whom it #ad the
strongest links (Dhno, 19883 Cusumano, 1988). At a. - rate, as
early as 172635, Toyata had succeeded in avertsiing the

praoductivity levels in the American car industry (Cusuw sxma, 1988)°
through the use of JIT.

The Toyota experience enables us to ide *“..#¢y  four
primary elements of the technical core of JIT and four dJerivative

elements. These are:

13



Frimary elements

1. Establishing a product flow process

N

. Intraduction of a pull system

A

Levelling of loads by mixing models in final asgsembly
and freezing the schedule (to the extent of * 10 per
cent).

4., Operation of Yanban to control production and to

trigger productivity improvements.

Lerivative =slements

1. - Standardizing operations and their cvcle times

2. Reduction pof set up times
z. Automated defect control
4. Numerical process control

The Toyota esample can he termed progressive JIT
because of the systematic progression which is its hallmark in

published accounts.
Mazda:

Originally known as Tovo H&gyn, this cpmpany’s factory
narrowly missed destruction by the atom bomb which sSbliterated
Hiroshima. Mazda was noted for its technological prowess. It
led £he Japanese auto industry in computerisation {Toyc Hagyc,
1782y Hayes et al 19898) .- Ip was the first to commercialize' the
innovative rotary engine which it had licensed from Dr. Wankal of

Euirope. Mazda's rotary powered cars proved a big hit in the

14



U.S. until the 1977 pil crisis adversely affected the market for
this particular car and Marcda teetered on  th2  brink of

bankruptcy.

Pascale ard Rohlen (1988) have detailed the
organisational ~prnblem5 which had remained dormant at Mazda
during the years of fast growth. Much of the Eeaponsibility for
this state of affairs was attributed to Eenji Matsuda, Mazda's

chiaf avecutive since 1970.

Recovery éffDPts at Maz#a were launched in 1975 by
Sumitomo Bank with the tacit support of Japan’'s MITI. Although
the latter had been wanting the Japanese car maksrs fo
consolidate for econcm;es of scale, it Séw merit in Mazda's
tontinued ooeration perhaps because of its inherent techraological
capabilities. Thé Sumitomo turnaround tszam however launched aﬁ
effort to changeagver Mazda’'s operations to the Toyota Fraduction
Svystem. This effort was spearheaded by a long time Mazda
Froduction sxecutive, M&. Yashiki Yamasaki whc soon  r2placead

Mr. Matsuda as chief executive at the age of about 40 years.

Hayes et al (1988: 186) have capsuled the changes

2ffected at Mazda :

Synchronizing departments and integrating occerations
required changes in the location and sequencing of

2quipment, reductions  in set up times, fast=r, more
accurate information about production problams and

improvements in process quality. rroducticn
schaduling changed as well. It shifted to a ‘“pull"
system im  which the production of components and
subassemblies was triggered by final assembly. All

these changes were accompanied by new work assianments,
new responsibilities and new training programs at all

15



levels 1in the comoany. Without significunt oxpital

investmant, Magda was able to achieva tiramatic
improvaments in parformance because af these
fundam=ntal - charges 1in 1ts manufacturi-ig system.

Although much has been made of the Mazda casz, its main

significance lies im the roles of two parties — Sumitomo Hank and
Prasiﬁent Yamasaki - smecifically in relation ta JIT. Hoa did
they conclude that JIT was the answer to Mazda’'s problem’ ihere
is no information about this anywhére. But the lesswuns of JIT

may be as important to bankers as they are to their cugummers;
the manufacturers. Secondly, now did Yamasaki, wno nusl have
been wedded to the "old wavs” of manufacturing, conviii.eg mimself
about the wvalue of JIT so0 guickly? It'anly means thav =ven "old
timers”™ can take to JIT if they really want to. fm fact
Yamasaki went.on to coin tk2 Yriver and rocks" metaphton whiich 1S
widely wsed in giucidating the effact of inventory rzdoctam on

operations improvement.

a third lesscn  from Mazda is the phaomagwin of
visualizing "incredible” possibilities throgh JIT
implementation. Yamasaki launched "Operation S0" ahich meant

that he wanted a fifty percent reduction in WOtk 1 @rigress

invantories. This was a strategic goal 1in the sen:.z thak fts
achievement required fundamental, far reaching oroanvsational
changes rather than incremental ones. A 10 per cenlt rreduaction
was in fact achieved in just 2 months though subseguent  gr-agress

was slower (Toyo Kogyo, 198Z2).

A further lesson from Mazda lies in the far ¢ Lhvat it

v

eventually linked up wfth Ford Motor Co. which teook s Z5E 2quity.

16



stake. I+ Ford is "Companv A" in kKrafcik’'s study (Krafcilk,
1798) then it has moved fairly sffectively towards JIT under
Mazda s tutelage, not only in its U.5.-: plants but overseas as
well. The VMazda case can be characterised as an axample of

“Crash JIT".

Japanese Transplants — US54

Mawasarki:s

In Japan, the motorcycle maker, Hawasaki, be=gan  to
change over to JIT at about the same time as Mazda i.e. 1973
{Hall % Nakane, 198%5). Kawasaki anranged with Toyota for 100
days of on the job training in JIT for a five man team. Using a
phased implementation strategy Fawasaki decided in 1279 fto put

the system into all suitable plants.

. One such plant was Fawasaki, Mebraska which had been in
speration since 19753 making I types of motor ocycles. Its
American managers had been tv}ing_ to implement =zn American
production planning and control Eystehicalled MR; {Schonberger,
1782; Fzgels, 1784). Around 1983, FHawasaki persuaded 1its

American managers to abandon MRF and~to try JIT imolementation

instead.

Initially they tried to implement "Kanban"” straight
away but within a few weeks they abandoned this attempt also.
However, other projécts such as set up time reduction and layout
changes were successful. "These improvements all occurred 1in

the space of a few months in spring 1781, which was about a vyear

17



after Fawasaki's decision to abandon MRP..“ accarding to
Schonberger (1982) who devotes ? chapters of his pathbreaking
book to JIT produ#tinn &nd JIT purchasing respectively at
Fawasaki, Nebreshka. Mixed mo#el sequencing in final assembly
even improved further from U"S-tn 1in 1981 tao the "idesl" 1-1 which

Schonberger calls "full mired model sequencing".

Schonberger (1982) notes that Hawasaki Nebraska’'s
implementation Sf JIT coincided with the Gﬁset of recessionary
ctonditions i1imn the US motorcycle market. EBath the- developments
combined fo expose overmanning problems at kKawasaki Nebraska as s
result of which the management had to take recourse to all
available Dptinns' in the perzonnel area. These included
reassignment df employvees to offline work. temporary deputation
to the local municipality, lay off of white collarr staff,
voluntary retirement of biue collar staff, furlough of blue
cellar staff and ultimately termination of 98 production workers

out of a total of about 550.

Schonberger (1982) ponders whether a recescsion is the
right time to implement JIT because ﬁf the tendency to
“exacerbate’ the layoff problem. Mazda s experience shows the
need to take this ,bitter medicine in. the interests of
organizational survival. Hall and Nakane (1983: 91) however
counsel: "The need to have a plan that provides for the future

of the workforce (and not just a pension plan) ie inescapable”.

Fawasaki s experience can be called "Normal JIT" ar

"Dynamic JIT" because of the succession of problems, fumbles, and

i8



false starts erncountered {and overcome) during its

implementation.

Bridgestone:

Thiz Japanese company is the world’'s third largest tyre
making (after Goodvear, USA and Michelin, France!). It took over
the business of Firestone of the US beginning in 1987 with one
Fireztone plant in Tennessee which wés on the verge mf complete
closure. The new chiet executive has described the way he
revitalized this plant (Ishikure, 1988). Nowhere in his account
does Vhe use the term JIT but there is no mistaking the
application of the oversll JIT framework . Hhaﬁevaﬁ he has done

iz consistent with JIT practice and hence merits attention.

The reason why the term JIT i=s not explicitly wsed by
thiz major supplier to the autcmobile industry 1€ apparently
because & conscious attempt was made to make management methods
scceptable to the American workforce. For this reasaon American
terminology such as MBC (Management by Objectives) and TRC {(Total

Quality Control) was preferred by Bridgestone marnagemsnt.

Through a detsiled analysis of product acceptability,
the chief executive established the visionary goal of iﬁcreasing
prcduct;pn and sales 4 times in 4 years by improving product
guality. The ;logan introdqced was "Quality today will result
-in guantity tomorrow'. Good housekeeping wacs used as the first

=tep in the drive to improve quality.

19



This was followed by the "4m“ approach which required
attention to machines, materials, methods and MAanpower.
Freventive (rather than mere breakdown? maintenance of . the
equipment was introduced. To minimise "misproduction”, storagé
containers of various colours, sizes and even shapes woares uséd as
visusl = conteol mechaniéms b the workers, Manpower
problems, which proved to be the "most challenging", ware dealt
with through extensive discuseions. To . encourage apenness,
& ‘one-on-ons"  format réther tharn  the somewhat -1ntimidating
"Three-on-ore” format wss used for theze ZESSions. The chief
gxecutive personally interviewed each manager, He met lower

L
level employees in large groups. The chief suecutive = comnstant

i

reETrain

b3
3
i

we are &1l in the same boat” to evobe a crucial

sense of collective responzibility.

+

A notable featurs of bridoestone’'s approach  was the
creaticn of a virtual Yinternal market for  proSlemsé. An
incentive system was introduced whereby those who brought
problems  to management’s  attenticn were rewarded with small
gifts. rigaestone  made it clesr tRat it snCouraged ''negative
information and constructive criticism"  from cuztomers, it
expanded the scope of the word "customer? to include the workers

who worked at the next stage of the production process inside the

plant. The applicable r+rule was “Do not send defective
comppnente ta the "pext =ztes". But the broader ghilosophy

involved pas expressed in the statement "Whether a mistake was

trivial or gt it glgg be reported without exception® tall.
emphasez in the original). The &im was to understand what was



oin on, solve problems to minimize their recurrence and thus
L]

i

"learn" from experience.

We can label Bridgestone 's experience as Quasi JIT

because of the careful attempts to tailor it to local conditions.
NUMMT :

This is the acronym for New United Motor Manufacturing

Inc., a 9090, 12 wvear venture in 1983 between General Motors
and Toyota Motor Co. (Frior to this Tovota had considered teaming
up with Ford but this plan fell tﬁrqugh). A General Motors
assembly plant in Fremont, California, closed since 1982, was
renovated by Toyota to produce & Tovota car which is distributed
and sold by General Motors under it=s (GM's) branmd name. The
work force, however, was dirawn primarily from amono the élant‘s
laid off employees, a, unicnized group with one of the worst
absentesiszm and disciplinary records in the GM system as of the

time of the plant’' s closure in 198Z.

General Motar’'s purposse  in the new venture was to
cheserve and learn firét hand the Tovota Froduction System. -For
its part, Toyota 'learned what it was like to deal with the
notorious United Auto chkers uriion (UAW?. But since it began
DpEPatidﬁg in  late 1984, NUMMI has shown the Aamerican auto
industry how minimal levels of  automation (by US idindustry
standards) and effective work force management can result in  an
operation which is the most productive not only among GM  plants
but in ‘the US auto ingustry (Rehder &t &1, 1?35; Frafcik, 19883

Cusumanc, 1988).



GM kad simul taneously launched a highly publicized
project, known as Saturn,td produce small cars at a new plant
using advanced (i.e, computer integrated) manufacturing
technology. This ambitious . and costly project was quickly

modified and scaled down afﬁe%useeing the Pésults from NUMMI.

Nilamd (1989) has ndted that the NUMMI assembly line
stops  some 200 times per shift, Eut =zince these stops averags

lese tharn 5 seconds each, “the total downtime ic only 10-220

minutes per chift. Uptime orn the first shift averaged 94%
towards the end of 1996:; - .1t was 83% on  the more recently
introduced se-ond shift. T The company ‘s target far uptime was

95% on both shkifts, -

A key feature of the NUMMI operation is the saurcing of
componerits from Toycts ' = mEin operations across the Facitic
Ocear. Emplﬁying satellite~ communication and innovations in
customs clearance prbcedures, < NUMMI has achieved lead times of §
weeks for the :mported companents (Niland, 1589 .

For its U.S. supbliers, NUMMI operates twe proagressive

pick—up systems popularly -called milk  runed, one forr
California and the other for -the more distant Mid-West. The
5

milk run invsclves the operaticon of dedicated tractor-trailers
{farticulated trucks) which go®from supplier to supplier {(say in
California) mabing pick-ups am a scheduled day and at a scheduled
time. When the rur is comclete the truck goes directly to the

JIT autcmobils plart with the -parts.



For the more distant mid-west the operation has been
described by Raia (1988) as follows:
Suppliers get a firm schedule for two weeks and ship
the same amount of parts at the same time every day.
Ten trucks begin a '‘milk run’ each dav, picking up
parts from suppliers in the mid-west and bringing them
to tonsolidation points in . Detroit and Chicago.
Suppliez consclidated in Detroit are then trucked to a
translcading area in Chicago where the trucks bpard a
flat railroad car. Every day, a 'NUMMI train’ leaves
the Windy City terminal for Fremort. The total cycle
time from pickup to delivery is four davs.
Arother point ic that, even before production started,
& "defirnite period was devoted to personnel  training in &
simulator modes (Starr, 1788, p. 19), The plant was also
cesignatet for the Potating-t*aining of BM executives who spent
specific periocds of time getting live exposure to the new
apptroach to car manufacture. According to Raia, "The lesscns
learned from NUMMI are now being applied throughout GM's empire"”
(Raia, 1988) although Lieberman (1588) has noted that this has

"not been very slUccessful. RUMMI  is an example of a JIT

ctollaboretion or Joint JIT.
Matsushita:

Just a3 Toyota is reputed to be the mcst efficient car
maker (thanks toc JIT), Natsushita i the world-s largest and most
efficient consumer Eiécfronics tompany (Baba, 198%). It has not
only | succeaeded in progressively automating ite production

processes to a oreat extent but it is among the world leaders in

the production of robots for such purposes. Matsushita has for
long been 1dertified with the Guality Circle movement. But



surprisingly it is not commonly identified with JIT perhaps
becauwse JIT is usually associsted with Toyota. In keeping with
the philosophy of its fuunder,- the late Mr. K, Matsushita, the
company has tended to stress the human resources management
element which is, of course, integral to JIT (Sugimori et al,
1277) . When a slose look i1s  taken, one day, of ‘Japanesa
electronics companies from the JIT perspective one may well find
thaet these companies are on the road to the “"New JIT" which we

discussed sarlier.

Im 1974, Hatsushita took over the Franklin FPark,
Il1linocis plant of Motorola (Sumanth, 1285) to masnufacture colour

TV¥s and micrbowave ovens. According to Sumansth (1935):

The quality imptovement in the company after the
Japanese company took over has been imoressive in terms
of the reduction in defects and field warranty claims
(by & factor of 8 to 1). Along with guality
impwcvément came labour productivity improvement. In
fact, the labour productivity improved by 100 per tent
in the Colour TV area since 1975. In other words it
taok on the average apout one-half the labour in 1981
to produce the same TV set as in 1575, The number of
analysing technicians and office people was reduced by
73% and in 1981, scrap amounted to only .19 per cent
af the material dollars consuned.

Of all +the steps listed by Sumanth (i1983) two 'may be

usefully highlighted for ocur purposes. Thezz are the “flag

control system" and the "model line”.

The flag control system consisted of & monthly guality
gaals established by a multi-functional group (marnufacturing,
engineetrifg and quality control: for each manufacturing

. department. Colored flagzs on & bar chart indicated whether a



department was above or below the established standard or on the

borderline.

The cdncept of a "model line" was introduced whereby ‘a
particular production line was chqsen and identified for focusing
the efforts of 'line workers and support staff. The improvements
from +the model line were then relatively easily introduced into
other production lines. All t%e pecple involved in the model
line met once & week to discuss the problems related to guality

arngd productivity.

For our present purpeoses the Matsushita case can  be
charactericsed as an example of (uasi JIT since it uses a

different way to achisve the result of continuous improvement.

ne American Exponents of JIT
Harley Davidson:

‘Founded in 1903, Harley's motorcycle business was ‘"on
the ropes"” in 197E. It tried and f#iled to prove a dumping case
against Japanese competitors such as Honda, Kawasaki, buzuki and
Yamaha. But the information gathered by Harley's management
revealed & dismaying fact that in Hutchins’ (1986) words,
"galvanized the company into action”.

Japanese manufacturing téchniques were yielding

operating costs fully 30% lower than Harley’'s. Harley

managers attributed most of the difference to three

Japanese practices : guality circles, the wuse of

statistical process controls to ensure high guality and

JITY manufacturing. The company quickly began to imitate
the Japansse on all three (Hutchins, 198&).

[
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But in 1931, frustrated by their inability to convince
the parent corporation that their proposed strategy would be

affective, a arcup of managers executed a leveraged buyout

(Severance % Passino, 1998).

In 1981-82 Harley Davidson initiated the JIT. approach
(Sepehri, 1787) which coincided with the appointment of a new
manufacturing vice president from Ford Motor Co. The JIT program
was entirely an intEPnal.Dne, not Dne‘reccmmended by consultants
ar outsiders. The majority of workers were unfamiliar with JIT

technigues but they learned JIT concepts from articles, seminars

-

and discussion ssssions. Calling their approach MAN {for
Materials Az hNeeded), a pilot program was initiated at the engine
and  transmission plant (Willis, 1784, and then introducsd in

final assembly at the York plant where a 2  hour repeating cycle

was =2stablished.

On  ths strength of thesz internal efforts, Hatrley was

able to win five years tariff protection for its: 800cc
-motorcycles in Agril 1983, Then, on the basis of financial
progreds achieved. it actually petitioned the U.S. Government to

terminate the imoort reliafs in 1987 a full vear ahead of its
original term of expiry in April 19882, Harley Davidson now
continues as tha last of the U.3. motoroycle makers which

numbered 150 since the turn of the century.

Regarding productivity and guality improvement,
Harley's chief exscutive said, "you must be convinced of what you

are doing. If not, don’'t mess with it - its painful stuff".
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(Willis, 1788) . Likewizsa the exsgutive vice president says of
vendor relations &

Sone vendors have done super things in guality amnd cost

control. But some think you are nuts when you send in

a group of pecple and tell them they need to change

everything. That is the most difficult part of

the process. (Willis, 1984). :

Harley scheduled one day a month for tours of its plant
and it also began conducting seminars on MAN and SFC  aven
raised the price of the latter to cope with the heavy demand it
subsequently =axperisnced. Harley Davidson is also an example,

like Mazda, of Crash JIT.

Hewlett-Fackard:

This computer and ele=ctronics company made the
celebrated discovery in 1980 of a serious quality problem in U.S.
industery. When it subjected 200,000 semicanductor chips of 3
American and T Japanese companies to a test it found that the
failure rate for the Japanese chips was =zero at  incoming

inspection (Garvin, 1788 whereas it was 1.1 per thousand for

the American sample.

Shortly afterwards it began implementing JIT within the
company '3 numeraus manufacturing divisions im a systematic way.
The account of how it went about it is central to the argument of
the  book by Frofessors Hayes, Wheelwright and Clark of Harvard
Business School (1#88). One cannot do jiustice to this fairly
long and well integrated account (see pages 205-206, Z4F-744 and

343-%64) by excerpts or even a summary and the reader is referred
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to the original book for a complete picture. Iin fact their.
publication’ represents & valuable attempt to mowe JIT from a
narrow manufacturing concarn to the general management domain.
"For  our present  purposes  we will simpiy point out that the
Hawlett-Fackard example as presented by Hayes et al (1988
conforms rta the classic stages'nf progression evident in Ghno
(1988) and articulated by Gunn (1987). From the available data
i't is moreover estimated thaf over half of Hewlett-Fackard’'s 40
manﬁfactuPiﬁg divisions are currantly using JIT protocols. It
will also be noted that Hewlett—-Fackard is ithe only solid case of
. 4

an electronics company in our sample and thus poinis to the need

far more JIT oriented studies in this ssctor.

Hewlett Fackard, Llike Toyota, 1s a clear case of
Progressive JIT because of th2 systematic progression from one

stage to the naxt.

TJowards JIT in India

ﬁatsuahita:

This company has had twin battery making subsidiaries
in India since 1773. Both sell the sams batteries to the highly
competitive national market, under two separate bragd names, from
two 5eparat§ plants and with two different Indian partners.
Camparatively more information is available aon one of the two
units (Matsgghita in India, 1787). This unit, popularly-known

as Novino, has been systematically engaged in transplanting, to

the extent possible and with due regard for contextual



diffeirsnizs, the parent ;Dmpany“s well krnown practices. in  the
fuman r2lations as well as oroductivity arzas. The plant has
heen ape?gting aon  a three shift basis for many yaears with a
pﬁactically strike—-free record. Frogressive automation was
avident in component manufacture and in the additicon af assembly

rd

lines over the years..

The case does not axplicitly highlight "JIT practice".
Instead it dwells on matisrs such as good houaekeepiné, safaty

pracautians, SUSGeEsSTion schemas ardd the creatian of

il

organizational identificaticon through programs such as  morming
and =2vening assembly, sports, pilicnics .and cultural events,
celebrsticn of prqducuicn milestornes stc. But at ome ooint, an
Indian auscutiva angaged in implamantfng the Matsushita
management program remarks in connection with worker development:
"The hardest thing %o get across to the Emplayées iz the concept
of tims". At MNovino time was being ﬁeasured in minutes when the

aons.,

ul
i3

nrevailing concept was of days and wa=2ks 1f not se

In his aptly titled article "What's your encusa _for
ot using JIT" Walleigh (1734) cbssrves : "The best candidate

for conversion to JIT is the cirganization that has a guality

contirol 'pvogram and 13 already documenting its porocessss,
measuring their performance and eliminating problems." Viewed
in  this light, Matsushita 1n  India clearly has valuable

organisational lessons for Indian companies attampting tc go over
to JIT. In this connection th= 1& year length of superizncse is
highly significant - there are no short cuts for effective

management. There are nao guatrantees for survival sither.



In the midst of chronically stagnant and fiercely
competitive market conditions a nmew unit, somewhat removed from‘
the praesent location, is rgportedly “ei1ng plannad largely by
Novine's Indian executives, an impressive to keep the technical
skills of the Drganisafion_shaép. By a;so Aliotting shares to
Novino employeses, their continued commitment to the project and
to the Matsushita company is also being obtained. The new unit’'s
future operation may be woﬁﬁh phserving specifically in the JIT
perspective. For the present we can term the Matsushita India
evample Quasi JIT as in the case of its American counterpart, and

the case of Bridgestone in Tennessee.
Suzukis:

This company has a 40% joint venture known as Maruti,
with %the Government of India for producing minicars (8060 cc),
vans and Jjeeps (Maruti Udyog Ltd, ;?S?). Like Matsushita in
India, Suzuki also has a second collaboration though it iz for |
motor cycles in the private sector. Like the previous case this
one too does not explicitly highlight "JIT sxperience” although
there are telling references to JIT by 1ts Japaness directors, to

"real time problem Eoiving”, JIT style vendor develcpment etc.

In the absence of a modern Indian car incustry, Maruti,
was clearly trying to establish its long ters manufacturing {and
marketing) capabilitias with the ber=2fit of initial multi year
order books fof its Suzuki dgsigned vanicles. The commissioning
of the plant in 1983 was remarkably =2xpeditious in the Indian

public sector context and it gave the unit invaluable breathing
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raah befors the onset cof the 1985-8&4 ven crisis. Now with parts
imports  vietually rulsd out becaus2 of India’'s balance .Df
payvments positicn, vendor development has assumed importance if
not urgaﬁcy. ; And witﬁ the Indian car market approaching
saturation, marketing has also had to be geared up (including
through exports) to keep the plant busy in future (and to justify

any imports).

The Maruti~-Suzuki operation is in some respects,
;imiiar to NUMMI and possibly'FDrd Mazda about which little is
Enown. But unlik= both the latter wherz ths challenge 1i1is to
transfer JIT oractice to another automobile campany.(GM ar Ford)
- though <lsarly gigantic ones at that - in the present case, the
trapafer has‘eventually to take place to a motley group (af 200
ar  =g) public anterprises. Theze are mostly in  large scale
process or basic industries where JIT relevance is samewhaf
lagged vis a vis the machinery and equipment sector (Li=berman,
1789). 50 while this is also a casé of JIT Collabaratimn future
progress is liktely to be more comparable to that of the Dthgr

Japanese motorcycle maker, Fawasaki (Dynamic JIT) than Harley

Davidson (Crash JIT).

JIT: The Eight Fold Way

From the foregoing review it is possible to conclude
that JIT implementation is a journey which can be called the

Eight Fold Way. It consists of the following stages:



i. Cvercoming cultural resistance: This consists of

a period af unlearning old ways and lezarning JIT ways. It also
includes the giving or getting of commitments to act in the new
wWays. Thirdly, it comprises a period of training to internalize
the new wayé. This stage'is in fact a recurrént Qnes it 1s

necessary before each of the others which follow.

2. Establishing a JIT Launchpad: This requiras the

selection of a particular site within a company and a plant where
JIT is to be tried on a pilot scale, or as a protatype in order
to familiarize organizational members with the working‘ af JIT.
JIT has to be segen in operation before 1t can really' be
understood. This JIT base nesds to be' big =nough %o be
significént but small enough tﬁ be successfully operated. AS we
saw, references to this approach were found in Toyota, Matsushita

in the US, Harley Davidson % Hewlett Fackard.

2. Plantwide JIT Roll-out: Based on direct

auperience in the JIT base, this stage involves the build up or
spread of JIT successively and successfully to other parts of the
plant. Hence this phase c¢can involve several sub—phases
depending on the size of the plant. The same examples given

above apply to this and the next two stages.

4, Comprehensive JIT: This stage involves the spread
af JIT to all functions invelved in a plant ({(accounting,
personnel, R%D etc) in addition to manufacturing. The spread of

JIT from one division to another also belongs this category.

L4
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=. 41T Extension: In this stage, JIT practices arszs

extended to suppliers and distributors of a2 plant agr division,

based on solid internal experience with JIT changeovers.

&.  JIT Dispersion: This comes into operation when a
new unit 1s established in a differsnt geographical location.
Site, eguipment and personnel selsction ére all involved.
Examples are Kawasaki in the US and Matsushita and Suzuki in

India.

7. Collabgrative gr Joint JIT: This is involved in

joint ventures., Examples are GM-Toyota angd Maruti-Suzuki.

8. New JIT: - This is based on @xtensive experience
with some or all of the foregoing stages and an innovative
approach to some factor (hitherto unknown) which provides the

necessary logical core for development as JIT did to the previous

Fordist Logic of the assembly line.
: , .

As' stated a£ the outset of this section, the first
stage, overcoming cultural resistance, is a recurrent one. It
precedes each of the other stages. In fact, it is the stage
which is largely wiéhin the domain of the top management of fhe

Qrganization and has to bae performed on a cantinuing long term

bésis. Thetre may hbe differences inmn this role depending on which
stage is .involved. Thus, the stages up to four involve a
primarily internal DPiEﬁtatiDH. Hare the attempt is essentially
to changeover existing plant. But the aubsequeét ones entail a
more gxzternal brientatiun. Here there is a greater element of
choice - of people, sites, machines, collaborators etc.
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Ther2 may also be differences in terms of the emphasis
on  “preparatory® type work {unlearning, commitment, initial
training ass) and "maint2nance”  type work (continuead

communication, training, conflict resolution etc).

This 3tage should glso include the initiation and
continuous communication of busingss information to the Fest of
the.” organization. ‘In fact the JIT program should be clearly
linked to such conditions. Soma prmgvamg which cut across the
cthar stagas ‘such as safety, good housekeeping, suggestion
systems, water and energy conservation etc. will have to be
instituted also. In sddition, JIT related chaéges should . be
fully and camplétely 2xplained to avoid backlash at critical
fimes. Smooth JIT socaration is sensitive not only to guality of
materials and machinery but more important, to quality of the

work-force and guality of management. .

The shift from one stage to the other is carried out as
50010 as capabilities are internalized and business conditions
permit. (On  the technical side, the basic mechanisms are the
same throughcut wuntil we r2ach stage 8 though there may be a
certain amount of "fluctuation" in amplitude as the "scope"
involved'changes). All in a&all, this stage provides plenty of
opportunity for research and reflection in the Drganizatianal-and

policy spheres. .

Thz other stagass up to No. 7, reguire middle management

to play a key role. Based on commitments, understandings and

plans generated in stage 1, middle managers have to spearhead JIT
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implemzntation in =2 controlled way throughout the rest of the

organization over the years, continuously.

Given these roles of top management and miagdle

management, the operative level is able to engage in the
continuous imnovation which results in strategic benefits ta  the
organization as a whole. In order to offset and cushion the
pain of eveﬁtual lay off of workers due to JIT, top management
may have o take advance action in the form of at least freezing

(if not cutting) upper management pay . scales during critical

pEriods. This is to giva'the impartant signal that "everybody
iz in the saﬁe boat". Burdens have to be seen to be mutually
shared.

How lang will the Jjourney take? Estimates vary.

Hellderson (1984) says that 80% of the benefits of JIT can be
realisad in about 2 years. Hall and Nakane (19837) estimate that
it would take three to five years. Hayes et al (1988) observed

that Hewlett Fackard’'s pilot and roll out stages in one plant

took 18-24 months. But Gunn (1987) notes that Hewlett Fackard
has 40 divisions. Ohno (1988) says that at Toyota, aven after
40 vyears of JIT, they are improving. They are working on

managing the "time line" between placement of an order, delivery
of vehicle and collection of cash. In Matsushita India almost
311 the basic elements are there for realising continuous

impravements but they may never use the term JIT.

So it is hard to estimate the JIT Jouwrney which, in any

case, is one of continuous improvement. Wa fgel, however, that

i
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Henderson 1s right. It should be possible to realise palpable
JIT banefits in 2 or % vears if a determined effu#t iz made.
After that the implementation ought to develop a momentum of 1ts’

own.  But it cannot be simply initiated and forgotten about.:

JIT does place a2 high premiuvm on the will o mahage_ -

continuously — to realize challenging long term goals.

Bropader Implications

We can now guickly conclude our study by drawing
attention to the broader implications of JIT in two areas wviz

small/mediun enterpriss management and management =2ducation.

Small /Medivm Enterprises:

Manoochehri {1988) has obszrved that "Small companies
as well as large onss in a variefy of industries could adopt JIT®
(empﬁasis ours:’ . This may be becausé of the common assceciation
of JIT with high volume production. However, we would go
further to say that small companies are the best place to
implemenf JIT and must give serious consideration to tﬁis. This

is because, -even a larze company implementing JIT has to begin in

one of its small units (or departments! as we have explained.

Hence small compani=2s as a whole are the logical place for JIT

effcrts on an esconomy wide basis.

Small companies do tend to have a greater incidence of
sickness or closure, 25% in India according to some estimates.
But the introduction of JIT in the healthier ones can reduce the

chances of their falling sick as well. Marnoochehri (1988) has

-
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identified tre advantages which small manufacturers have. vis a
vis JIT :mplementation and the bernefits they —an derive from it.
The key %to realization of. advantages and benefits lies in
Sistinguishing betw=en JIT delivery (of incaming supplies) and

JIT producticon. Small units may well have less flexibility as

regards the former sspecially as they are depenQent an large
firms for raw materials (2g. SBAIL or IFCL in India) but they can
and sheould concentrate on JIT craduction to reduce costs through
prﬁcess' improvements. MPHE important is the creation and
maintenanca af an organizaticnal climate of continuous
improvemsnt and innovation even when canditions become adverse on
the inocut  and output  interfaces. This will provide a
competitive edge of lasting valuz in fhe difficult environment in

which small units always aperate.

Management Education:

Existing programs of management:adu&ation age hasically
geared to the requirements of large enterprises. EBecause of the
change in the managemeht p%radigm brought about by the
implementation of JIT, zuch companies are now facing major
problems of retro-fitting their‘strategies and structuress. As
Liebefman (1788) has aobserved: "The effective internal transfear
of manufacturing systems f[ia. JITI] Enowledge is one of the
greatest managerial challenges faced by large companies with

decentralized olant operations”.

Management educators have a gireat opportunity to

respond to this need. While JIT implementatiun does involve a



higher angd higher order of technical canabilities, the mora

importarnt challenges in  this undertaking are managerial and

organizatianal ones. As Crawford 2t al (1988) cbhserve: “If
cultural rasistanca to change can be oOvercoms, JIT
implemerntations appesr to progress smoothly". Hernce managament

education must take it upon itzelf to provide the new conceptua;
suppotrt rneeded by large enterprises including banks and financial
institutions. when orchestrated with the actual and widespread
implemantatiaon effoirts at ke small unit level, alﬁesurgence in

Irdian industrialization may be effected in a decade or s0, ie.

-

by the wear 2000. .
Motes
‘1. AarDan is a Japamese word meEaning carda. It refers o the

information system based on cards used  for purposes  of

srocducstion and inventory control. Thers are saveral types
of Hanban cards and a formula for determining their number.

There are also rulss for thelr oparation. By reducing the

aurher of cards in circulation, the coupling between stages

11

=7 groduction Sscomes fightsr and stens have to be ftaken to
ensure that oprocuction does not come to a =mtandstill.

(Zugimori et al, 17773 Schonberger, 19823 0Ohno, 17988).

2. MEF stands for a computer based system of  production

olanning and cortirol callad Matsrial "esources Flanning.

. A Leveraged Buycut or LBC enables a management to purchase a
cammany from shareholders and take the company private, in

3

Harley's case for $80 ' million.
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4. In  the course of this study we alsc considsrsd the case of
"Zanya Manufacturing Eormuratian,. Farrest  City, Arkansas"
{Harvard 2Zusinsss School Case Mo, F-£32-043 Rev B/E3S8) but
its JIT elements ware insutficient for our purcosss. iem
is anocther eslecironics company which is. reportadly very

tive in Ehe JIT area but we were unables to obtain any

u
i

o)

£

detalled information about these activities.

e In India +the ft2rm "milk  eun”  should conjure  up an

b

association with the efforts of thea National Dairy
bBevelopment Board which pionzered ths orgamization of milk

supcoly  from rural  househeolds to produce branded dairy

products,
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