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Abstract:  The study deals with the investigationtted critical factor of the supply
chain, with regards to time. The literature reviean give a background to
understand and handle the reasons and consequehdi® growing
importance of time. It analyses the time- and pleadee of products and it
tries to value time by showing theoretical func@s well. By using utility
functions to represent the value of various dejistéanes for the different
participants in the supply chain, including theafitustomers, it proves
through the Kano-model, that the choices, behavand willingness of
payment of time-sensitive and non time-sensitivesconers are different
for varying lead times.
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1. Introduction

The 21st century is referred to as the age of dis¢ ffaced society, in which several
things work in different ways than we have gottesedito over a longer period [48].
The mainstream is the cause of the changes anihthigles the attitude towards time
[3] [25] [13]; the signs of can to be perceivedhe fields of culture, lifestyle, customer
needs, consumption, and customer behaviour [24.Wdy of life is changing, time has
limits, therefore consumers have become time-deasind choose the contents of their
basket of commodities not only according to avaddaimoney, but also to available
time. The time necessary to obtain a product/serfaccess time) is involved in product
utility to an increasing extent, the assurance bictv is the task of logistics. There are
more reasons for the shortening of this access, titme of the most important is the
change in customer expectations, which can beegklttt new trends emerging in the
most diverse areas with the time factor playing itigin role [1]. The change in the
attitude towards time can also be seen in the eognevhere competition has been
placed into a new field. Increasing rapidity isoalsncouraged by the sellers in the
competition against each other based on time, lsecafithe pressure to reduce costs
and inventory, and to increase the efficiency anstamer satisfaction [5] [23] [15].
After identifying the character of time as a res®uit can be seen that there is a spread
of new management technologies aimed at time cosse and faster service. In
addition to the actors are expected to achievdrtuitional requirements such as cost
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reduction, capacity utilization, increase in effisty, quality improvement, and
customer satisfaction [21].

By reviewing the literature the present study fpetsents some thoughts on the nature
of time, in addition its perception and measuremémn takes a closer look at the
social fields where changes in the time attitude foa traced, and explores the multiple
ways in which people experience time-space comjmress varying historical and
geographical circumstances. Next it identifies dsenprevailing in social and
economical behaviour in the long term. After thaintends to deal with effects of the
time-based competition (TBC) [21] [22] and, wittetHifferent responses given to the
increasing need for being fast, while also tryiadinhd out the reasons behind this. The
final part is concerned with the time-sensitive amoh time-sensitive customers’
behaviour by using utility functions, and it triés find optimal time-parameters for
different time-demands by using logistical perfonoa measures based on time.

2. Accelerating time

The first part of this study deals with diachrotimoe that is how time was conceived,
measured, and changed throughout history. Timegbran exceptionally wide variety

of topics, from calendars and clocks to trade ahgicommunications. The goal of this
chapter is to briefly demonstrate how time awarsres changed in various societies
depending on the varying historical and geographjgacts. Every society develops a
different way of dealing with and perceiving tiniifferent social formations gave time

widely variable meanings and every set of undedsteys proved to be temporary.

There is an acceleration of the rhythm of life. STkspect refers to the temporal
compression of our daily actions. The quantity cians contained in a lapse of time
tends to increase. While the range of possibilibésaction grows and expands its
horizons, the temporal pressure weakens its qudfitynore general terms the tension
between interior rhythms and social rhythms is digtinctive sign of this form of
acceleration [18]. Therefore, the time-sensitivgnsent of population continuously
increases. The pace of progress has become fagiethe coming of new generations.
An example of this is provided by the duplicatiohsgientific activity that occurs in
every ten years; as a result, 90 % of all the sisisrthat have ever lived and worked are
alive and working now in the world. For another mde, if we wanted to depict the 4-
5 million years of human history as a period of AQ@&ars then human civilisation
would be crammed into the last 3-4 minutes. Lifeley shorten [4] [2] [13] and at
present the Moore-law is often cited, indicating ttime necessary for computer
performance to duplicate is 18 months.

2.1.Changing time-awareness

Defining time is a rather complicated and difficthing. The problems in connection
with time have already been discussed by St Augestiore than 1500 years ago. Since
the time of St Augustine we have not been ablestaxguch closer to the notion of time,
we do not know if it has a beginning or end, howesaveral other aspects have become
known. In the field of physics, great progress basn made concerning the nature of
time and its measurement. The laws of time-basgdigdh by Max Planck and Einstein
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have changed our worldview. Accordingly, there dastime without space. This thesis
was published and interpreted in an understandedjeby Hawking.

Time is arelative thing; its perception depends on the relativeasitin of the observer
in space: hence time can be faster or slower. Hewiwvthe age of Newton time was
conceived aabsolutephenomena. Time is a social symbol to manageifeuadcording
to philosophers.

The subjective experience of the objective flow twhe can be possible only if
something happens. In other words, experiencing tiem be done only by experiencing
events. There is no time without space. The subigexperience of time depends on
our activity. This means, that there is an objectime that is perceived in a subjective
way. So time iobjectiveandsubjective that is it exists as an abstract entity that seem
to take on a life of its own, and simultaneouslyaabving experience that is highly
meaningful to the people who create and chang@éé.study of time is therefore much
more than an abstract academic exercise but hoigtescare structured, change and
how people live within it [25].

In practice, time units can be used properly withkmowing etalons (etalon is a
measurement instrument that embodies the measuremitrof a certain amount in a
reproductive way) for most phenomena. Usually evemtprocesses are connected to
points or periods of time (their results can besgatized by time-state sequences or
time-period sequences).

Measurement units of time and clocks give the oppity to measure time. For
measuring, the sequence of events can be usedthithevelopment of astronomy and
calendar-making, shorter and longer units than yw alagpeared along with separate
number systems and as a consequence of the 36Bmayear (number-systems of 12
and 60). The first scientifically established uoittime has been the second (now Sl
unit), which was defined in 1820 as one over eiglixy thousand four hundred
(1/86400) of the average Solar day (Solar day éstitme passed by between the two
successive culminations of the Sun). With the dgwelent of atomic physics, in 1967 a
more exact definition was given for the length afegond. The atom-clocks — the most
punctual constructions at present — still operatmading to it. The actual definition is
as follows: the time period of 9 192 631 770 pesiofithe radiation between two hyper
energy levels of the basic-state caesium-133 atom.

The change in the attitude towards time is not eehyp and cannot be related to the
formation of the pace society [3] [18]. The recdigm of time as a value is related to
the industrial societies where time passes notowitipurpose and not in a natural cycle
but becomes the resource of material values. Tantewn nature have a regular system,
a forced period with more or less permanent charistics. Thecyclic time-sensevas
decided by these events in a pre-modern age, whilee post-modern age it can be
defined bylinear time-sensePeople in societies before Christ did not haveetim
awareness [13]. The attitude to time is not onliedeined by history but by space as
well, there are huge differences between cultudss #day [10]. Hofstede and
Trompenaars, two significant scholars of interaaltuwesearch have also studied the
differences between temporal dimensions withinviatlial nations. In addition there is
Levine who conducted research on the relationskimvden the attitude towards time
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and the pace of life in different countries [14]e [dame to the interesting conclusion
that the more effective of a country’s economiythis, faster the pace of life is; the more
industrialised a country is, the less leisure time@ple have; and the more urbanised a
country is (there are more cities) the faster peopbve. Our age is not by accident
referred to as the digital age, namely the possiliib handle information is covering
more and more fields, enabling the so-called rigaé-tmodé, which is basically the
idea that there is no break or pause between neaatiresponding to activities [15]. We
can say that information technologies (IT) createes kind of spatial- and temporal
structures by reshaping their use. Bridging theiapgap can be achieved only through
time sacrifices but the amount of this is declinivith the increase in speed. Spatial and
temporal boundaries are becoming relative, acd#erdas diminishing economical
space, however, the ‘radius of action’ is extendifigese are the two different sides of
the same phenomenon, so considerably less timenfdhing) is necessary to complete
things and more things can be completed withinsdirme amount of time (extension),
respectively. In the context of time and space éans that the same distance can be
covered in a shorter period of time and you canfggher within the same time. This
relationship can be depicted and it will be showthie next subchapter.

2.2.Tools for represent different using of time

2.2.1.Time maps

Since aspects of movement other than optimisatiagsed on time have emerged
(optimisation based on time and cost) solutionshagilighted which concentrate on
how to cover spatial distances in the shortestiplesséime with the lowest possible
costs instead of getting somewhere in the shopessible way. Thus between two
geographical points not only a geographical spacebe depicted but a time-distance as
well, based on the time necessary to cover thamiist between the two points and
perhaps a cost space can also be depicted, bastw @mosts necessary to cover the
distance [6]. The time space of the real-time t@munication is concentrated on one
point. The cost space of this, however, cannoebanded one point.

There are two basic solutions for depicting timacgs (here we will not deal with
introducing space informatics solutions in whichtimisation based on time is also
included). The first one is the group of isochrorap®m keeping the traditional
geographical distances and depicts the points, hwitian be reached — from a
determined place — within the same time with hdlgsolines. In the other group the
distances depicted are proportional not to geogecapthdistances but to the time
necessary to reach them. The two points will beadloconnected if it takes a short time
to connect them and the points, which can be rehicha longer period of time, will get
farther from each other.

On the isochron maps it can easily be seen thatespaxpand where transport
infrastructure is developing (motorways) and shirigkcan be experienced where the
transport conditions are poor (overcrowded road$ sparse transport network, etc.).

! The definition is included in the FOLDOC (Free ®eliDictionary of Computing)
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From the maps showing time distances you can seedhsequences of the changes in
transport conditions. On these maps the same sféeetquite the opposite.

2.2.2.Time scales

Besides managing material goods (money) and er{baalth), the third factor one may

and has to manage is time. At present it is comnwmefer to a universal trend

prevailing in Europe and in Hungary as well tha time spent working is continuously
decreasing. If we look at the statistics takingoiraccount the different time

consumptions - time scafes the decrease proves to be true regarding thdewho
society, however, our time management is shapedendidpg on demographic,

employment and cultural characteristics, and ialso affected by the trend of the
economy beyond the actual development of it.

Today an analysing framework also exists being &bleonnect time scales to spatial
dimension, thus social activities can be analysé&tlinvthe framework of temporal-
spatial scales. This framework is time geographseteon Hagerstrand's research. The
starting point of which is the survey of the indival's movement in time and space.
The latest statistics on the time spent workingnfinutes), within the segments of the
ones working the least and the ones working thet,ni@based on the data collected in
Hungary in 2000 (www.ksh.hu). From this we can He# the a fifth of the society
spends half of the day of 24 hours/1440 minuteskingr as a result, it is typical that
very little time is left for other activities. Ian be seen that leisure time (19 %) exceeds
working hours (15%) — however we need to keep ewsipimg that it is true only
regarding the society as a whole.

2.3.Consequences of the lack of time

In this part | deal with not only the changes ohdi awareness, but its impacts on
everyday life and the reasons of changeable consoumand behaviour as well. There
are more explanations for the changes that carde i the structure of consumption.
One is the appearance of the time-barrier.

This barrier influences the decisions of buyersalbse the changing way of life [18]
effects time orientation [24], which is typical western culture, and we can see the
positive time-preferences and appearance of timsibéity.

The pressure of time may lead to a conflict in¢hee where the time needed is longer
than the time at our disposal. People try to omrtheir behaviour on a time basis.
While doing so, we have to face conflicts with @lves and also with our financial
possibilities because we have are forced to chamge consumption habits. Our
consciousness insists on having permanence. kggoitself against the more and more
frequent and too fast changes coming from the westay of life. A certain part of
mental illnesses is due to the fact that we areaht# to make our consciousness accept

2 |n statistics and sociology the data collectiod #re data gained from this is called time scales,
which explores the time management of the societghanges and differences.
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the environmental forces around us. Our finanaaburces can also prevent us from
changing our consumption habits on a time basiseMthe modification of the basket
of commodity cannot be financed, a consumptionetraffl occurs, i.e., we have to give
goods up that are affordable to others. This cafisestration and can spoil one’s
chances to reproduce. Under this pressure, thellebwichanges in the needs of
societies and their traditions and culture [12]][¥3] [3]. Technical development is
changing according to the tendency, which alwaygires something new and much
more in consumption. The use of time varies dispriggnally in the case of those
working a lot and those not working, with conseqemarising in life style and in
consumption structure as well. Those working @&#ote an increasing need for products
and services with which they can save time. Theylmregarded deew’ consumers
having different features compared to the ‘old’ @nEhe time-sensitive segment, which
depends on time, expects shopping facilities witHomitations; non-stop continuous
opening hours (24/7, 24 hours a day every day efwhek) [3] or availability due to
their special schedule. This is thend of continuity its appearance can be noticed
already today. The increasing time-preference alow to enjoy life “here and now”,
instead of saving money for a future purchase. iftertemporal decision is present-
asymmetric. This hedonistic attitude is becomingrenand more popular, wasteful
consumption is unlikely to scandalise people amgéy (emphatic marketing). Lots of
work is coupled with higher income [2] [26] so tinhecomes scarcer than money.
Having time and money categorises the memberseo$dhiety into different groups, as
shown by figure 1.

lots of time lots of time
and and
little money lots of money
(life-long students, (wealthy pensioners,
poorer pensioners, rich married,
bohemians) lottery winners,

free loaders of the new wealth)

little time little time
and and
lots of money little money
(managers, (poor workers,
entrepreneurs, low-income families)
well-paid families and
families with

two wage-earners)

Figure 1. The consumer segments increasing thedaid]
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The above facts have consequences in relatiorgistics as well, as customers lacking
time take advantage of timesaving shopping podsdsil (e.g., catalogue, internet),
which transform the significance of the channelglistribution and creates new ones.
Another effect is that logistics has to preparetfa end consumer as well to solve the
so-called last-mile problem (with home delivery}ensively. A tocooning effettis
very typical, accompanied by the home as a spoafnging more and more things
(shopping, e-banking). Consequently, the task dfistics is not completed by
forwarding the goods to the distributors and intediaries, where the product was
picked up by the consumer. It is becoming more mode widespread that the product
goes to the consumer. The so-called CEP (Couriprdss-Parcel) is specialized in
meeting such demands and is able to expand at aegrpace compared to the
traditional carriers.

3. Time-compression approach

Logistics has to find delivery solutions adjusted the consumption behaviour of
products, which generateamany kinds of logistical needs be seen already today.
However, thedeliveries of higher frequency and less voluesulting from this trigger
higher costs and higher damage to the environm&hése trends make greater
cooperation and tighter connections necessary mitie supply chains, and they have
to create logistical service providers being ablgitovide complex logistical services,
for the changeable needs. In fact not the needs,th® demand preferences are
changed. The importance of time is different ace@rdo production and consumption
points of view, but it is different due to custonssgments and groups of product as
well. Relevant literature deals with consequendesme-based competition and those
methods, which can respond to this challenge.

More research [16] has found that there is a ctekgionship between the entire lead
time (defined as the period between a purchase @ldeement and its receipt by the
client), the customer’'s demands, the willingnespayment and the customer loyalty.
The decreasing delivery time classifies the prodoc higher quality-category so that
for it can be sold at a higher price. Increasingnaeds and higher price cause an
increasing market share. Karmarkar [11] pointedtioat shorter delivery times are most
probably inversely related to market shares oreppcemiums or both. Customers
highly appreciate short and punctual delivery tirtteerefore they will not turn to
competitors.

The stability of customer market brought on by oostr loyalty can decrease the
searching cost of new customers (it can cost foues as much to replace a lost
customer with a new one than it does to keep thstoocner) — not to mention the time
required to attract a new one [21].

Customers may be willing to pay a price premium dborter delivery times. We can
find several methods and practices in operationsagement, which cause visible
results in manufacturing. These time-based perfocesiinclude sales growth, return of
investment, market share gain, and over-all cortipetposition [16] [17] [19] [22].
Companies use three main strategies to utilizedsfmeattract customers:
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» To serve customers as fast as possible
e To encourage potential customers to get a delitisrg quote prior to ordering
e To guarantee a uniform delivery lead time for altgmtial customers

The customer's need for fast service follows in dhene direction as the company’s
ambition to decrease lead time. Time managemerdated back to the Taylor-times
when during the work organisation the working tineed of each process was compiled
from elements divided into movements. An analogweayg of thinking may be required
on the time-management of the supply chain. Théicgipn of management methods
and philosophies during the production had alreatdyted, which influenced time
consumption and time management as well. By nokad turned out that time itself
also behaves like a resource that has to be manapedefore within the supply chain
not only the interior solutions are aimed at tima@isg within the company but the
spatial and temporal expansion of remote processesmged by different actors and
with different time-consumption is also of high iormnce. Literature on the
competition strategies based on time is also aiatethe temporal integration of the
different levels of the supply chain. Among these wan find the methods being
popular nowadays such as just-in-time (JIT), apileduction, lean production, Quick
Response (QR), Efficient Customer Response (EQR¥sedocking, etc. [5] [16] [19]
[22] [4] [23] [26]. Based on these we can distiistputhe internal — measurable only by
the company - and the external — perceived alsdhbycustomers - forms of time
performances [5]. Figure 2 depicts the internal axernal appearance of time
performance.

Phase Time Performance Internal External
Product development Time to market Freguency of introducing
new product
existing product
improvements
Procurement Lead time Delivery time
Production procurement speed
Distribution production punctuality
distribution

Figure 2. Internal and external time performancg [5

Time-based manufacturing, mass customization ot-ifusime philosophy are the
strategies of a firm to emphasize a quick respdnsehanging customer needs, to
reduce end-to-end time, to eliminate unnecessagynemts and additionally, their
purpose is cost reduction. Planning of deliveryetican be a part of the improved
customization process development.
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Mass customization is an ability of a firm to preducustomized products on a large
scale quickly at a cost comparable to non-custanfpeass production) products. Mass
customization can be defined as a low-cost, highlit) large-volume delivery of
individually customized goods and services. Custorasponsiveness is an ability to
reduce the time required to deliver products andetrganize production processes
quickly in response to requests. Speed is an indisgble criterion for evaluating an
organization’s activity.

A pull production system refers to production bagsed the demand of the final
customer. Pull systems can greatly reduce the thaé parts spend in the “system”
(throughput time), especially the non-value-addesiting time and it can accelerate
parts to customers. Manufacturing and deliverimaduct takes far less time than the
actual time the service or product spends in thetesy [5] [19]. It highlights the poor
time productivity of most organizations. A focus time helps a company to reveal its
quality problems [23] [21]. Most process qualityoblems appear in lost time — parts
that cannot be used: information that does nov@rmvork that must be done again and
a customer service visit that does not solve tbbdlpm.

Improved customer responsiveness can be achievedgth available inventory, which
is close to buyers or faster delivery with shottsad time and good connection to
shipment logistics [21]. A flexible and faster rempe benefits the customers in a
number of ways:

* They need less inventory

e Their cash flow cycle is speeded up

e They receive more special services and customiredlipts

e They can make purchase decisions closer to theadfmeed

» Their customers are less likely to cancel or chahgi orders

To achieve these benefits, the firms need to diffeate their customers according to
the basis of time sensitivity, while they need tmw how time and their products along
with their services are related to one anothers Timwestigation cannot be separated
from products value characteristics, using charesties and competitive environment,

which have to be clarified. It results in a badig strategy that will neither surpass nor
underachieve the customer’'s time expectation (eatetime performance). In the

meanwhile, lead time can be planned as well, agugrtb the characteristics of the

supply chain, the product and the market (intertimle performance). Customer

segments which are separated according to timectatimn are different due to time

sensibility, but for separation it is not enoughkimow the customers’ desires about
delivery time, it is also essential to know the @yt willingness.

Time sensitivity dominates price sensitivity. Thgsunderlined by personal research
made in 2004 in which the variables of quality égb@nd punctuality in service time)
precede the service price. This empirical resebheshbeen studied amongst others the
quality expectation of CEP services on a represigatsample of Hungarian firms.
Other Hungarian research has revealed that rapiglityctuality and reliability are the
first three demand-elements of quality, accordmgustomers and potential customers
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as well. Customers increasingly need reliable, tsthelivery time services and they are
willing to pay more for it. Customers know exadtigw fast is the service they buy. The
faster the service is, the more expensive it iscalh be seen by increasing market
volume and increasing price level (in contrastimtraditional shipment services).

4. Value factors of goods

The possession-, consumer-, place- and time-vdlpeoducts is different but it is the
result of correlative processgsonsumer-valués created through production, which is
basically determined by the quality of the prodigt it can be also influenced by the
time and place of its access. These two latteregalre value-categories created by
logistics. Place- and time-value can be interpretely in relation to consumer-value
because we can decide the optimal time and plaa@mdumption only by obtaining
consumer-value and only in accordance with it.

Time-valuebecomes more important as it is determined by ¢he ktime between the
appearance and the satisfaction of demand [4] [R74k maximal when the search-
production-obtaining of the product does not hawe me-requirements, that is to say
the demand can be fulfilled immediately at the monad its appearance.

Time sensitivity is different with each consumedamoduct. We can speak about time
sensitive consumer segments and also such kindeodficts, which are very sensitive
to any waiting or delay. The willingness of waitimgin relation to the importance of

the product and its substitution. With the firsepthe waiting-willingness is in direct

proportion while with the latter one it is in theverse ratio. Its formation determines the
amount of the opportunity cost of waiting of a pmotfor the consumer. Waiting means
opportunity cost, the cost of which comes from wdgime and wasted possibilities.

Time — in a resource environment — behaves as acitgp which we have to use

efficiently. The consumer is always willing to wadis long as the advantage of
sacrificed possibilities is lower than the benetiming from the product, or the cost of
waiting does not exceed it (for example unutilivagacities).

It is rather frequent in production-consumption tthlhere are no possibilities for
replacement (rare raw-materials, spare-parts vgatorbe built-in, semi-finished goods,
etc.). In this situation the consumer’s willingnele®s not decrease with the progress of
time, the time-value is constant. If the productds distant, the time-value becomes
zero. It can prevent consumption or the opposit@aton, when time can be accelerated
and when the product is worth everything (e.ge-fifving instruments, the prevention
causes of disasters).

The main elements of consumption are the “then”“@mere”. So far we have discussed
the topic of “then” but we cannot separate it frtm problem of “there” either (the
place of consumption). It is also the so-calfgalce-valueof products. The farther the
product is from the consumer, the less valuabls ifior the buyer. The decrease of
place-value is in proportion with the distance, ethhis measured by the transportation
cost. The extent of the willingness of payment delseon consumer value, more
precisely how important it is considered to be by tonsumer. Its importance can be
separated from the real-product-utility.
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4.1.The value of time

Customers tend to make decisions based on acclgtaddfordability and accessibility.
In the literature these are the 3As framework igeasing potential benefits. Perceived
benefits are determined by more elements in coimreatith product, provider and
circumstances, against the perceived sacrificextpifa like cost, risk/uncertainty and
time. Time appears like a hidden cost [27].

How we value time depends on several factors. Birstl it depends on the customer
type. We distinguish between the end user andrithesirial customer. The final buyer
gets more and more time-sensitive, so in his dasetoice based on time can describe
a utility function, which measures product usefskdepending on the quantity/lengths
of time it takes to obtain it. Diagram 1 shows &gble form of such a function. The
derivative function can also give information abdwtw the marginal utility of time
behaves. If we can compare it with the marginat ¢asction of service, we can see
whether it is worth making efforts to have fastenvice in a certain segment.

Utility

/\xime window

|

»
»

T1

—
N

Time

Diagram 1. Utility of time for the final buyers

For the buyers at higher levels of the supply chidiose who buy for further processing
(producers), or for reselling (mediators/dealetsdre is another kind of utility function

to draw. This is shown in diagram 2. The limiteahetutility is due to the larger time

consciousness, because time costs money for coagdrike the aim to satisfy the
consumer at a high level, the aim to operate effity as well leads to optimizing on a
time basis.
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Price
| -
>

»
»
Lead time

Diagram 2. Utility of time for the industrial buyer

4.2.Elasticity of time

There are consumers who are not sensitive to tivhe,do not want to or are not able to
afford rapidity. There are products (services) &il,wvhere urgency is not necessary,
just the opposite, quality is brought by time (epyocess-centred services, or 12 years
old Chivas Regal). The behaviour of these consungeshown in diagram 3, where
price is not increasing parallel to faster ser(mgposite direction on the lead time axis)
price is constant, independent of time. The buyesdot pay more, even for a quicker
service. His relation to time is totally inflexible

Price

»
»
Lead time

Diagram 3. Absolute time-insensitive consumer

Diagram 4 shows the opposite side, where, to gaefdng at a certain time is worth
everything; it means there is an endless timeielgst
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Price
8

[

Lead time

Diagram 4. Endless time-elastic consumers

Time-elasticity shows how much value there is fdsuger to get 1 % faster service.
Diagram 5 shows the behaviour of a consumer whooiswilling to appreciate the
acceleration of delivery time in the same degragtiqy the lead time from T1 to T2
he/she is only willing to pay the price P2 insteddhe price P1, that means the relative
decrease of T results only in a relative priceeneent (P2-P1)/P1.

Price

Non-time sensitive
consumer

P2

P1

»
»

T2 T1 Lead time

Diagram 5. Non-time sensitive consumers

Time-elasticity appears in a flexible behaviour,ishhmeans a 1 % relative decrease in
lead time can realize a relative higher price-inteat. Even a consumer surplus can
arise if the reservation price (the maximum priee buyer is willing to pay for a certain
time) is higher than the price fixed by the provid@iagram 6 shows the behaviour of a
time sensitive consumer.
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Time-sensitve

P2 consumers

P1

T
1
e e e e —— =

»
>
T2 T1 Lead time

Diagram 6. Time sensitive consumers

Economics and marketing oriented research recogrizat longer lead times might
have a negative impact on customer demand. Theee vigll-known model where
demand is a function of actual delivery time anitgf12]. The firm’s objective is to
maximize profit by optimal selection of price anglidery time.

5. Customer differentiation using the Kano model

The need to operate in a real-time manner is ifilgethrough to other areas far away
from technology as well. Getting used to immediaoy become impatient in other
situations if we have to wait. However, our impatie is built not only by the
information speed but other progresses taking pliaceother walks of life also
influencing our changing time conscience. The radtsnmediacyor rather theaeal-
time trend have been discussed earlier, but we have to aald thie fast-services
developing in more and more fields have an accihgraeffect on these needs. The
dynamic character of the model by Kano explains rtaéure of the change in the
expectations of time. Figure 3 shows the levelatisgaction accompanying each time
performance. The grade of satisfaction is chandemending not only on quickness but
also on getting used to it as well. It means tlsatime passes an inspiring level of
performance — quickness, punctuality — is becongrgected and another inspiration
can be reached only by achieving higher gradess Thase providing services also
themselves generate the need for faster and fedtgions.

The advantages of which are taken by the customeraell. However, through the
Kano-model we can trace the phenomena of the cestewvaluation of the obtained
services - which shows a decreasing tendency a&sdoas by - and that of the sellers’
pressure to assure higher and higher quality —meadlg influencing the customer to

expect higher and higher quality. This way timelitytican be traced back to

endogenous and exogenous variables, which are dromtethe most important

expectations for logistics along the temporal disiem.

Noriaki Kano (Japanese professor of quality managg)nhas created the theory of
quality elements classification [10] [20]. The deevelements fall into three different
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categories that have different effects on custosatisfaction or dissatisfaction (see
figure 3).

AS

Level of
satisfaction

ES

v

level of time
performanc

Figure 3. Kano model of the relationship betweenghrameters of customer
satisfaction and obtaining products (services) [10]

Kano categories:
AS: Attractive service elements
1S: One-dimensional service elements

ES: Expected service elements

The relationship between the parameters of custsatesfaction and obtaining products
(services) has three types (figure 3):

» Degressive relationship, expected performance:itiigrovement of parameters
increases satisfaction in a decreasing way, thei-performance triggers high
dissatisfaction (negative satisfaction) (Curve Dhe fact of obtaining products
(services) can be regarded as an expected parametself, which cannot be
connected — or can be only in the long term — taptral dimension, but the
parameter of punctuality (the divergence betweaimpmed and performed dates)
works in the same way (in judging this there argehdifferences between different
cultures).

» Linear relationship, quality of performance/one-dimional service elements: the
improvement of the parameters results in an inangagmprovement in the
satisfaction directly proportional to it

» (line L). Among the parameters regarded as perfocmave can mention rapidity.
The shorter time it takes to obtain a product aesavice (access time) the more
satisfied we are.
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» Progressive, inspiring quality/attractive serviéengents: an improvement in a unit
results in an improvement in satisfaction by mdmant a unit (Curve P). The
promise and performance evoking the sense of immgdian be categorized here
with other factors the customers have not thougHtud when offered he/she finds
it very useful (the judgement of the grade of ubefss differs within the different
customer segments and product groups).

There is free access between the grades and liyggesied to rapidity they change into
the direction of the degressive relationship. Tletua judgement of the temporal
performances depends on the time culture of thereat environment, the time attitude
of the consumer and on the nature and role of théyzt/service.

6. Conclusions

There are changes taking place both in the econamyin society, which result in an
accelerating production process (product, circofgtiin an accelerating pace of life.
Both the buyers and the sellers are making effortshorten the access- and service-
time of products. This effort has produced solugiam different fields of the economy,
in forms of separate, independent branches (eagt;service branches), or reformed
variations of traditional service methods. Thisdmcy can be traced back to the
revaluation of the role of time, which is true lretcase of the final consumers and the
companies serving them. Logistics has new tasksvels because of the need to
accelerate product-access. Logistics is the fighich is known to represent the largest
portion of the time necessary to become an endyotodrhis time consumption is
partly filled by the waiting period between eachrking process; the other part is filled
by movement among different locations. It is impattwhat kinds of efforts are made
to ensure time- and place-value. It must be knowatwind of rapidity and precision is
expected by certain segments. Several studies jmaxed that there is a connection
between rapidity, buyers’ needs, buyers’ loyaltyl dine willingness to pay. Both the
levels of the supply chain and the service comzmiessengers have to have a
common strategy for time-compression. Changesanrttiividual consumers’ needs are
in accordance with an intensified increase of sydpdm the economy and a new
demand-structure, where time is playing the maie. rbhe technological development,
global operation and the shortening product-lifeley generate new methods, which
are able to satisfy the demands. In our study basdtie changes in the attitude to time
we have reviewed the trends triggered by the nétweconomy emerging in
consumption and service. The increasing importaocdime has originated from
technological development, mobility and the chaimgese of time. We have introduced
empirical devices (time scales, time-space scéileg, maps), and theoretic utility and
elasticity functions that are capable of studyihg thanging attitude, the use of time
and to depict and visualize their consequenceshaVe also highlighted those methods,
which are useful in connection with planning thedtbased strategies.
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