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1. Introduction

Just in Time (JIT) was first prioneered by Toyrta in the 1950 s and perfected by the firm

over the next two decades. The JIT system diffused to. other Japanees producers during the
1970's and to U.S. producer during the 1980’s (Lieberman, Lau and Williams, 1990).

; ' This philosophy of management is ncx the product soie[y of Japanese cuiture, orindeed

postwar Americaa invention. It is a combination of both Fortunately, the techniques of greatest

+ importance to western or non-Japanese organizations tend tobe those introduced from the US is

the philosophy behind the concept whichhasfargely been influenced by the Japanese.

Unlike many other management concepts, JIT is part of a fundamentally different
approach to management, which when fully developed will have to create ntotally new industriat
culture.

The goal of JIT is not new. The basic desire for continved reduction in material resource
requirements has probably alwaysbeen in the minds of concientious business managers. What is
pew, refatively at least, isthe means by which the goal is now beeing accomplished.

The achivement of JIT mey sometimes be a spin-off or by product of a Company-wide
Quality Improvement (CQI) programme, or it may be one of a mumber of specific goals such a
programme.

It is worth noting that whilst JIT may or may not be one of the outcomes of CQI- style
management, JIT cannot reasonably be achieved without it. .

There is 8 common misconception that JIT concerns with such topics as CIM (Computer
Integrated Manofactare), MRP JI (Material R equirements Planning) and so on. Important though
these concepts aretoindusirial efficiency, they srie not infact integral tothe achi evement of JT.

The JIT system arose initially in the TOYOTA automative plants in Japan in the early
1960 s and is currently being vsed in a variety of industries, including sutomative, aerospace,
machinetools,computerandielecommunicationmanufacturing.

JIT can be viewed {rom three perspectives, all of which must be considered in order to
- achieve JIT. Thisisillostrated in figure 1.
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Figure 1. JIT approach

(Browne, Harhen, Shivnan, 1990)

These three perspectives can be summarized asfollows:

#) The shop floor control system for JIT is the most visible manifesiation of the JIT
approach because of its use of Kanban cerds. The Kanban technique controls the initistion of
production and the flow of material with the sim of getting exactly the right quantity of items
(components, sob-assemblies, or porchased parts) at exactly the right place at precisely the right
time. :

b) The techmiquet invoive the design of the manufacturing system in its broadest sense,
addressing issues.of marketing, sales, product design, process engineering, quality engineering,
plant Iayovt and production management, in order to facilitate JIT production using the Kanban

c) The third and most fundementa! fevel is the JIT philosophy of menifacturing on which
JIT execution and the design planning of the JIT manufacturing system are premised. (Browne,
Harben, Shivaan, 1990). '

JIT is » philosophy covering all aspect of & manufacturing operation with the sim of
prodocing only as required, with pefect quality and no waste. It vses a collection of techniques
and relies bavily onthoughtful and disciplined shopfloor practice.

The main concepts underfying JIT are:

8) System re--designand simplification

b)Continualimprovement

¢)Visibitity
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d)Peopleinvolvement
e)Tbm!qunl itymanagement

f) Standardisation of operations
g)Wasteremoval

T3e objectives of JIT: #
The objectives are that finished goods sre manufactured Just in time to be dehvered

Sub-assemblies are manufactured Just-in-time to be assembled into finished goods; parts are ' '. 13

{abricated Just-in-time 10 go into sub-assemblies; matenals are purchased Just-in-time to be,f
trasformed into finished products. "

The assumptions made in JIT ere that demang is stable; thus, it is more likely to be used;f :

for repetitive manufacture. Other assumptions are that the mamufacturing system will bén
re-designed to create o JIT manufecturing environment; there isa focus plant, Wmmﬂf ;
system, involvement of althe necessary people, svailibility of cooperstive material suppherrnad -
loagterm husiness planning to decide the market, make and defined product families. (Jones and
Roberts, 1990).

Preregussities for JIT

JIT does not come free-certain changes to the factory and the way it is managed mu
occur beforethe benefits are realized. Among these changes sre changesin plant Inyout, suppher
sefection, materials . bandfing methods, scheduling metbods, quality control, producuun '
equipment, and worker training. Prerequisities for JIT: :

(1) There should be both stable aad level production schedules. This means that l.be
some products are produced in the same quantities in the same sequence every day ofthemomh'

(2) JIT systems should have smalfer and more-focused factories. Small specializ
factories are easierto manage, and JIT depends on the simplicity of these focused factories.

(3) JIT requires the reduction of lot sizes. This fearure universal to alf JIT spplicatio

smaller |ot sizes reduce inventory levels throughout factory and are achieved primarily Lhrough_:' e

reducing set uptimes. Set up time isthe time it takes to adjust the machine settings so that a new i3
part can be produced at a work center. (Gaither, 1990). :
Tobe more specific, JIT seeksto achive the following goals:
- Zerodefects
-Zeroset-uptimes
- Zeroinventories
- Zerohandling
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- Zero breakdowns

-Zetoleadtime

- Lotisize of one

The JIT approach involves a continued commitment to the pursuit of excellence in all
phases of manufacturing systems design and operation.

(Jimmy Browne p. 148)

JIT simsto minimise costs and maximise competitiveness and profit.

Elements of IT

Threebasic elements of JIT are:

-Wasteelimination

-Total Quality Coantrol

- Personnel policies

Jtis necesaryto emphasize upon the following properties among JIT elements.

* Anintelligent match of the market demand with product design in an era of greatly
reduced product life cycles and with the consideration of manufacturing problems at the product
designsiage.

* The definition of product families based on a sumber of important manufacturing goals
and the design of manufacturing systems to facilitate flow based productian of these families
where possible. '

* The establishiment of relationships with soppliers to achieve just in time deliveries of
raw materials and purchased components (Browne , 1990). ]

* Visibility, the ebilityto see what is happening is animportant cbmdmsucof JIT.

* Kanban, isa device used inthe scheduling of activities in JIT systems.

* "Demand call”, the entire system is led or pulled'by demand. The need to serve/supply
a custumer triggers activities throught to operating system. Thus, where a custumer places an
order for a mamufacturing operstion, that order requi}emem flows back through the system
triggering each stage of the over of process.

* Efficient flow, the rapid movement of items between in processes, is an essential
prerequisite. Rationalization of flow istherefore arequirement (Wild, 1989) .

The following are some of the i unponam elements that frequently are found where JIT
productionmethods are used:

8) A set, uniform productionrate.

b) A pull method of coordinating work centers.

c) Purchasing and producing in small [ots.



Iktisadi ve ldari Bilimler Fukiiltesi Dergisi Cilt: 10, 1994 Say1: 3-4

d) Quick, inexpensive setups.

e)Multiskilled workersandflexible facilities.

f) Highquality levels
g)Effectivepreventivemaintenance
h)Continvat work to improve (Dilworth, 1989).

Tide philosophly and tecarques of JIT

Masy etements of JIT bave been applied in a various countries with great effectiveness
as companies strive to atain, maintein, or regain world-ciass competivenes. These efforts are
sometimes called zero inventory problems, stockless production, and other names that reflect
specific companies’ programs.

JIT uses the following techniques to achieve its objectives which: we have mentioned
before,

8) People involvement incindes teamwork, discipline, supplier involvement, quality
which regerds it s a everybodies job and tries 1o get it at the source. '

b) Tatal qoality control (TQC) which accepts that everybody is responsible his‘her own
quality.

¢) JIT prodoction (i.e.. production of goods shortly before they sre needed, 1o keep
inveatoriesfow). (Dilworth, 1989)

- Beaefits of JIT '

The proponents of T systems emphasize these henefits of insmli;:g soch asystems.

8) dnventory and work-in-pogresslevels are drastically redoced.

b) The time it takes for products to get true the factory is greatly reduced, thus enabling

factories 1o be more responsive to changing demands and furthermare space requirement ere
reduced.

¢) Product quality is improved and the cost of scrap is reduced.

One reason that scrap cost is reduced is that with smaller production fots defective parts
arediscoveredearfier. !

d) With smaller production lots less space is taken up with inventory and
materials-bandling equipment. Work stations are closertogether, and workers can see each other,

communicate mare easily, work out problems more efficiently, learn each other's jobs, and

swilch jobs as needed. All of these promotes teamwork among workers and flexibility in work
assignments.

¢) Because the focus in manufacturing is on solving production peoblems, manufacruring
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operationsarestreamlinedand problem free.

Reduced production costs, increased worker preductivity, and improved product quality
are the bottom line of these benefits (Gaither, 1990).

f) Improved customer services.

g) Smoother work flow. (Wild, 1989).

2. Bank Marketing

Banks were traditionally in the "business of banking”, namely borrowing from one
market and fending to another (Lewis, 1990)

The Turkish bank system is dominated by spproximetely Big Six - Zirsat, Emlak,
Yap Kredi, T. Halk Bank, Akbank, Pamukbank.” ;

The ebility of banks to diversify stems from the late 1970 s and early 1980 s when the
Central Bank of Turkey dissolved the interest rate carte! and actively encovraged competition
between institutions. This diversification was essentially limited to banking, currency lending,
leasing, creditfinance, trade finance and credit cards. (Wright, 1990)

Rather than seeking 10 modify demand for a service that comtinues to be offered at the
same time in the ssme place, it may be worthwhile to respond to market aeeds by modifing the
time and place of delivery.

Four basic opticns are sveilable. The first option represents a strategy of no change:
Regardless of the Jeve! of demand, the service contimuesto be offeredin the same locsation at the
same time. By contrast, the second sirategy involves varying the times when the service is
available to reflect changes in costamer preference by day or week, by season and so forth. For
example during the summer in hot climates, banks may close for two hours s midday while
people take a siesta but remain open Iater in the evening when other commercial establishments
arestillactive. ;

The third strategy involves offering the service to customers st & new Jocation. One
approach is to establish mobif units that will take the service to customers, rather than requiring
thento visitﬁxcd-site-s'ervicelocnions_ asaninducement touse. -

Fourth strategy involves simuitaneous wriax.iong in both scheduling availabjtliy and
location. (Lidstone, 1985).

Throoght 1970's and 1980's, the narure of banking bas altered and progressed as &
result of a combination of changes in the market- -place, relating to the fegislative, economic and
business, technological and social environments, which affect both pe:sonef and corparare
customers (Lewis, 1985).

Managing bank services effectively has become ineviatable. Therefore this study is
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aimed at finding out the relationship between bank services and JIT philosophy, if it is possible.

3. Example :

Althoung JIT is generally applied to production, inventory controf andquality controf, it
is considered that it is applied 1o service sector. For this purpose we took banking sector as an
application area and conducted face to face questionnaries with the managers of central braoches
of eleven banks settled in Erzorum, Turkey. The city is medium sized (pop.260000), located at
the eastern Turkey with main economic activities of agriculture and commerce. The economic
hinterland of the city includes a large portion of the eastern portion of the country. The main
activitiesof the banks inthe city covers offering small and medium sized commercial, sgricuitural
and industrial credids, consomer credilsbe;idestbe other banking services. '

The Geaeral Characteristics of the Respoadents:

_ The banks Jurveyed were selected in yuch a way as to give information about their
operations and cther considerations which could be increased the efficiency of bank system and
employees. The first, distinction was the statv of the banks. As it is shown in the table 1 60% of
the banks are the privately ownedbanks and 40% are publicly owned.

«* Table 1. Type of the bank
Numbder Percent
Privete 6 60
Public 4 : .40
Totet 10 1.00
The Aims of the Stody

In this study’, it was sttempted to apply JIT philosophy to banking services. It was also
though that JIT techniques are potemially useful both goods and service production. Because of
the intangible charscteristics of services. applying JIT to the services seemsto be very difficult.
But when considering importance of waiting times of customers and clerks. the cost of running 2
bank system, and quality of services lead ustothe study the applicability of JIT to the banking
services. The view of the the study is from an economic rather then technica! point. It isbelieved
that JIT techniques may he useful inbanking and may reduce cost of running, 8 bank system and
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incressethe efficiency in providing services.

The Selection of the Sample

All banks located in Erzorum were considered as a & population for this study then they
were classified into twogroups, namely private and public banks.

Ten banks were visited and thirty-one managers answered our fguestionnaries.
Questionnaries were handed to the mansagers. These questions were carried out fsce-to-face.
Therefore, the rate of replies is 100%. _ '

The responses to the questionnaire were coded and processed using storm package
programme by vsing an IBM PS22 computer. "The program employed in the evaluation of the
resufts, STORM is a comprehensive tool for managing, analyzing and displaying information
developed for the processing of datainthe Operations Research.

Results -
Banks were asked which problems they faced in their operations. Results ere evaulated

below:

Table2: Problem areas

Class  Frequency Relative Cumulative  Cum. Rel.
Frequency  Frequency  Freguency

1 3 .0968 3 .0968

2 14 4516 17 5484

3 2 0645 19 6129

4 7 2258 26 .8387

5 5 1613 31 * 1 0000.

Table 2 reveals that 0.9% of the respondents did not consider any problem and 45% of
the respondents complained that there is a problem of more clientsto be weiting to have services.
On the other hand 0.6% of there respondents stated that services given take too long time. 22%
of the respondents said thet refated services are far from each other, and that 16% of the
respondents explained that some operations were {eft {o the next day and some of them were
comleted with some error.
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Table3: Multifunction employees

Lower Upper Relstive Cumulative Cum. Rel.
C1o%9 |imit  Limit M\dpmnt l’requencu Frequency Frequency Frequency
1 1 29 9355 29 935
2 2 2 ..0645 LY | 1.000

Asit isshown in table 3, 93% of respondents cleism that their employees are able to work
indifferent services.

Table 4: lnand out courses leading to gain multifunctioality
Lower Upper =1 Relative  Cumulative Cum. Rel.
1253 |imit  Limit  MH6point  Frequency prequency Frequency Frequency

) ) : 26 839 26 839
% g & 161 3 1.000

Most of the respondents (84%) stated that they organize in and out compamy courses to

\ mérease their employees' effectiveness. A smaller portion of the respondents (16%) do not
follow any courses.

Table S: Problems which arrise from layout.

Lower Upper o Relative  Cumulative Cum. Rel.
189 yimit imit  FMidpoint Frequency prequency Frequency Frequency

1 0 6 1935 6 194
2 1 1 0323 7 226
3 2 2 0645 9 .290
4 3 6 1935 15 484
5 4 16 5161 31 1.000

Table 5 shows that 52% of respondents do not have any i)rpblem.conneaed with their
facilities fayom, %19 of respondenmts do not give any answer to this question. 0,6% of
respondents stated that clients have to move between services as they are llocated for from each
other 19% of respondents complained that it is too difficult to coordinate services and others said
that controlling personnelis very difficult.
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Table 6: Services whichrequired more attention.

o Lower Upper =5 Retative  Cumuletive Cum. Rel.
3 |imit Limit TMdpoint frequentfu Frequency Frequency Frequenty

1 ! 6 1935 [ FE el iy
2 2 1 0323 1 226
3 3 1 .0323 8 .258
4 4 23 9419 31 1.000

74 % of respondents noted that all services require same attention. Cn the other band
19% of respondents claim that credit service requires more ettention than others such as
exchange and remittance.

Table 7: Wage/salary for different services.

Lower Upper e 4 Relative  Cumuletive Cum. Rel.
C189% \imit  Limit Midpoint Frequency froouency Frequency Frequency
{ 1 2 0645 2 .0645
2 2 : 29 9355 3 1.0000

Most of the respondents (94%) said that there is not wage/salary differences between
different servicesinthe bank. :

Table 8: Prestige diffen:ncesbetween different services.

Lower Upper Reletive  Cumulstive Cum. Rel.
C189% ymit Limit Midpoint quencu Frequency Frequency Freguency

1 1 5 161 5 .161
2 2 : 25 .839 31 1.000

According to the analysis of questionnaire, 84% of respondents stated that there is no
prestige differences between different services. The answers given indicate that some services
have prestige differences in some banks (16%).
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Table 9: Methods usedto increase personnel effectiveness,

Lower Upper Reletive  Cumulative Cum. Rel.

Class imit  Limit: Midpoint Frequency fprequency Frequency. Freguency
P 7 226 7 226
2 3 9 290 16 516
3 4 18-, 484 N 1.000

A mejor portion of the respondents (48%) belive that discipline is essential 1o make
personnel to work efficiently. This is especially true for private banks. In contrast, public banks
managers agreethat social activities make personnel towork efficiently.

Error detection and ldjusmeﬁx respondents are asked that how error detection and
adjustment time affect normal activities of the banks. Answers given indicate that it does oot
have any effect on banks nocmal activities (42%), 35 % of respondents agree that it increases
both cost and time spent in the banks, 13% of respondents said that the effect of error detection
and adjustmen depends largely onthe nature of error done.

Table 10: Errordetection andadjustment

wer Upper Relative  Cumulative Cum. Rel.

C!m1 Limit Limit  Midpoint Frequency rrequency Frequency Frequency
1 1 3 .0968 3 .0968
2 3 " 3548 14 4516
3 4 13 4194 27 8710
4 S 4 1290 31 1.0000

Table 1: Specializationinbanks.

o Lower Upper dhd Relotive  Cumuletive Cum. Rel.
3 imit  Limit Midpoint Frequency Froniency Frequency Frequency

£ 2 a1 355 1 355
ST _ 20 645 3 1.000

%65 of the respondents did not agree that special services should be given in a bank."
others said that it should be usefulto provide special servicesin particular branches.
Managers who do not agree with the idea of specialized banks claim that bank services
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should be given as a complete package, since some clients may request more then one service at
the same time.

Managers agree that to increase goodwill and effectiveness of employees depend on
following standards to be applied at work: these are, hospitability, discipline, team working,
guidance for clients, seriousness and trustworthness at work, and to serve clients justintime.

Above findings were obtained from questionnaries which included open-ended
questions.

Another open-endéd question is about winning clients. Respondents were asked which
different services they were offering in order not to lose clients. It is tnown that banks try to
offer different services towin clients such as establishing parallel channels at the same services,
improving sociel relationships with clients, giving exact and true information to them and
providing credit cards, automatic tellermachines, etc. . :

Respondents were asked what they bave done to improve the service quality. Their
replies were concentrated on following poimts:

(1) In-a0d out company courses

(2) Effective control of employees

(3) Tofollow recent developmentsin banking.

(4)Tointroducemechanization ;

All of respondents said that they have their equipment repaired and maintained
periodically but did not give any exact figure how much they spent for them.

Vast majority of respondents expected that there would be an increase in the sumber of
their clients of sbout 80%.100% for the next year. :

4. Coaclusions .

It bas been hypothesized thar JIT application is useful in Banking in terms of reducing
queves, aod Jost clients (waste) and improving quality and increasing efficency of both
employees and running a bank system. | '

~ Results obtained from questionnaire revealsthat problems arise from clients waiting in &
queve, layout of banks and lack of quality standards in banking with which JIT tecniques may '
well deal with. : ’

Respondents stated that improving efficiency of employees and quality of services
dq';ends largely on applying discipline rules. But JTT suggests that it would be better to apply
team working and total quality approach in order to obtaip efficiency. In addition muftifunction
employees may well reduce queve lengths if they are properly employed. Thisistruetoa degree
that queves occur in particular days of a month, in other words, queuves are not continious.
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Therefore, moltifunction employees may be employed in dilTerent services if queves occur.

As it was mentioned in the previous chapter, JIT concentrates on such subjects as waste
(any type of stock), TQC and personnel policies. It could be said that JIT lecmque mayespecinlly
be useful in personnel pobcws in bankmg which this study dealt with.

1n order Lo reduce queue length. red light with "busy” or "available” signs. like a Kanban
Card. may be used by servers to indicate that server i5 "busy” or "available” according to the
situation.

* According to the responses, banks do not seem to have particular standardsto be applied
in banking rather they use trivial sppiications that may be nok regarded as & siandard.
Therefore, they should develope their standards or follow world standards inbanking.

Providing service requires good tommunication between the employees as well as
producing goods and good facility Jayout. In order to apply JIT techniques in banking, facilities
should have been {aid down properly to reduce clients moving between services and-to prepare
suitable conditions for good commusication betweenthe services s well asemployees,

1n conclusion, this study suggests that JIT philosophy may well be applied in banking as
the mainides behind the JIT is to make ready everything to provide services and produce goods
effecuvely whenever. they are needed.
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