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Abstract: The study deals with the investigation of the critical factor of the supply 
chain, with regards to time. The literature review can give a background to 
understand and handle the reasons and consequences of the growing 
importance of time. It analyses the time- and place-value of products and it 
tries to value time by showing theoretical functions as well. By using utility 
functions to represent the value of various delivery-times for the different 
participants in the supply chain, including the final customers, it proves 
through the Kano-model, that the choices, behaviour and willingness of 
payment of time-sensitive and non time-sensitive consumers are different 
for varying lead times. 
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1. Introduction 

The 21st century is referred to as the age of the fast paced society, in which several 
things work in different ways than we have gotten used to over a longer period [48]. 
The mainstream is the cause of the changes and this includes the attitude towards time 
[3] [25] [13]; the signs of can to be perceived in the fields of culture, lifestyle, customer 
needs, consumption, and customer behaviour [24]. The way of life is changing, time has 
limits, therefore consumers have become time-sensitive and choose the contents of their 
basket of commodities not only according to available money, but also to available 
time. The time necessary to obtain a product/service (access time) is involved in product 
utility to an increasing extent, the assurance of which is the task of logistics. There are 
more reasons for the shortening of this access time, one of the most important is the 
change in customer expectations, which can be related to new trends emerging in the 
most diverse areas with the time factor playing the main role [1]. The change in the 
attitude towards time can also be seen in the economy, where competition has been 
placed into a new field. Increasing rapidity is also encouraged by the sellers in the 
competition against each other based on time, because of the pressure to reduce costs 
and inventory, and to increase the efficiency and customer satisfaction [5] [23] [15]. 
After identifying the character of time as a resource it can be seen that there is a spread 
of new management technologies aimed at time compression and faster service. In 
addition to the actors are expected to achieve the traditional requirements such as cost 
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reduction, capacity utilization, increase in efficiency, quality improvement, and 
customer satisfaction [21]. 

By reviewing the literature the present study first presents some thoughts on the nature 
of time, in addition its perception and measurement, then takes a closer look at the 
social fields where changes in the time attitude can be traced, and explores the multiple 
ways in which people experience time-space compression in varying historical and 
geographical circumstances. Next it identifies trends prevailing in social and 
economical behaviour in the long term. After that it intends to deal with effects of the 
time-based competition (TBC) [21] [22] and, with the different responses given to the 
increasing need for being fast, while also trying to find out the reasons behind this. The 
final part is concerned with the time-sensitive and non time-sensitive customers’ 
behaviour by using utility functions, and it tries to find optimal time-parameters for 
different time-demands by using logistical performance measures based on time.  

2. Accelerating time 

The first part of this study deals with diachronic time that is how time was conceived, 
measured, and changed throughout history. Time brings an exceptionally wide variety 
of topics, from calendars and clocks to trade and telecommunications. The goal of this 
chapter is to briefly demonstrate how time awareness has changed in various societies 
depending on the varying historical and geographic impacts. Every society develops a 
different way of dealing with and perceiving time. Different social formations gave time 
widely variable meanings and every set of understandings proved to be temporary.  

There is an acceleration of the rhythm of life. This aspect refers to the temporal 
compression of our daily actions. The quantity of actions contained in a lapse of time 
tends to increase. While the range of possibilities of action grows and expands its 
horizons, the temporal pressure weakens its quality. In more general terms the tension 
between interior rhythms and social rhythms is the distinctive sign of this form of 
acceleration [18]. Therefore, the time-sensitive segment of population continuously 
increases. The pace of progress has become faster with the coming of new generations. 
An example of this is provided by the duplication of scientific activity that occurs in 
every ten years; as a result, 90 % of all the scientists that have ever lived and worked are 
alive and working now in the world. For another example, if we wanted to depict the 4-
5 million years of human history as a period of 1000 years then human civilisation 
would be crammed into the last 3-4 minutes. Life cycles shorten [4] [2] [13] and at 
present the Moore-law is often cited, indicating the time necessary for computer 
performance to duplicate is 18 months.  

2.1. Changing time-awareness 

Defining time is a rather complicated and difficult thing. The problems in connection 
with time have already been discussed by St Augustine more than 1500 years ago. Since 
the time of St Augustine we have not been able to get much closer to the notion of time, 
we do not know if it has a beginning or end, however several other aspects have become 
known. In the field of physics, great progress has been made concerning the nature of 
time and its measurement. The laws of time-based physics by Max Planck and Einstein 
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have changed our worldview. Accordingly, there is no time without space. This thesis 
was published and interpreted in an understandable way by Hawking.  

Time is a relative thing; its perception depends on the relative situation of the observer 
in space: hence time can be faster or slower. However in the age of Newton time was 
conceived as absolute phenomena. Time is a social symbol to manage our life according 
to philosophers.  

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

In practice, time units can be used properly without knowing etalons (etalon is a 
measurement instrument that embodies the measurement unit of a certain amount in a 
reproductive way) for most phenomena. Usually events or processes are connected to 
points or periods of time (their results can be categorized by time-state sequences or 
time-period sequences).  

Measurement units of time and clocks give the opportunity to measure time. For 
measuring, the sequence of events can be used. With the development of astronomy and 
calendar-making, shorter and longer units than a day appeared along with separate 
number systems and as a consequence of the 365-day-long year (number-systems of 12 
and 60). The first scientifically established unit of time has been the second (now SI 
unit), which was defined in 1820 as one over eighty-six thousand four hundred 
(1/86400) of the average Solar day (Solar day is the time passed by between the two 
successive culminations of the Sun). With the development of atomic physics, in 1967 a 
more exact definition was given for the length of a second. The atom-clocks – the most 
punctual constructions at present – still operate according to it. The actual definition is 
as follows: the time period of 9 192 631 770 periods of the radiation between two hyper 
energy levels of the basic-state caesium-133 atom.  

The change in the attitude towards time is not a novelty and cannot be related to the 
formation of the pace society [3] [18]. The recognition of time as a value is related to 
the industrial societies where time passes not without purpose and not in a natural cycle 
but becomes the resource of material values. The events in nature have a regular system, 
a forced period with more or less permanent characteristics. The cyclic time-sense was 
decided by these events in a pre-modern age, while in the post-modern age it can be 
defined by linear time-sense. People in societies before Christ did not have time-
awareness [13]. The attitude to time is not only determined by history but by space as 
well, there are huge differences between cultures also today [10]. Hofstede and 
Trompenaars, two significant scholars of intercultural research have also studied the 
differences between temporal dimensions within individual nations. In addition there is 
Levine who conducted research on the relationship between the attitude towards time 
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and the pace of life in different countries [14]. He came to the interesting conclusion 
that the more effective of a country’s economy is, the faster the pace of life is; the more 
industrialised a country is, the less leisure time people have; and the more urbanised a 
country is (there are more cities) the faster people move. Our age is not by accident 
referred to as the digital age, namely the possibility to handle information is covering 
more and more fields, enabling the so-called real-time mode1, which is basically the 
idea that there is no break or pause between reacting or responding to activities [15]. We 
can say that information technologies (IT) create a new kind of spatial- and temporal 
structures by reshaping their use. Bridging the spatial gap can be achieved only through 
time sacrifices but the amount of this is declining with the increase in speed. Spatial and 
temporal boundaries are becoming relative, acceleration is diminishing economical 
space, however, the ‘radius of action’ is extending. These are the two different sides of 
the same phenomenon, so considerably less time (diminishing) is necessary to complete 
things and more things can be completed within the same amount of time (extension), 
respectively. In the context of time and space it means that the same distance can be 
covered in a shorter period of time and you can get further within the same time. This 
relationship can be depicted and it will be shown in the next subchapter. 

2.2. Tools for represent different using of time 

2.2.1. Time maps  

Since aspects of movement other than optimisation based on time have emerged 
(optimisation based on time and cost) solutions are highlighted which concentrate on 
how to cover spatial distances in the shortest possible time with the lowest possible 
costs instead of getting somewhere in the shortest possible way. Thus between two 
geographical points not only a geographical space can be depicted but a time-distance as 
well, based on the time necessary to cover the distance between the two points and 
perhaps a cost space can also be depicted, based on the costs necessary to cover the 
distance [6]. The time space of the real-time telecommunication is concentrated on one 
point. The cost space of this, however, cannot be regarded one point.  

There are two basic solutions for depicting time spaces (here we will not deal with 
introducing space informatics solutions in which optimisation based on time is also 
included). The first one is the group of isochron maps keeping the traditional 
geographical distances and depicts the points, which can be reached – from a 
determined place – within the same time with help of isolines. In the other group the 
distances depicted are proportional not to geographical distances but to the time 
necessary to reach them. The two points will be closely connected if it takes a short time 
to connect them and the points, which can be reached in a longer period of time, will get 
farther from each other.  

On the isochron maps it can easily be seen that spaces expand where transport 
infrastructure is developing (motorways) and shrinking can be experienced where the 
transport conditions are poor (overcrowded roads and sparse transport network, etc.). 

                                                           
1 The definition is included in the FOLDOC (Free Online Dictionary of Computing) 
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From the maps showing time distances you can see the consequences of the changes in 
transport conditions. On these maps the same effects are quite the opposite. 

 

2.2.2. Time scales 

Besides managing material goods (money) and energy (health), the third factor one may 
and has to manage is time. At present it is common to refer to a universal trend 
prevailing in Europe and in Hungary as well that the time spent working is continuously 
decreasing. If we look at the statistics taking into account the different time 
consumptions - time scales2 – the decrease proves to be true regarding the whole 
society, however, our time management is shaped depending on demographic, 
employment and cultural characteristics, and it is also affected by the trend of the 
economy beyond the actual development of it.  

Today an analysing framework also exists being able to connect time scales to spatial 
dimension, thus social activities can be analysed within the framework of temporal-
spatial scales. This framework is time geography based on Hagerstrand's research. The 
starting point of which is the survey of the individual’s movement in time and space. 
The latest statistics on the time spent working (in minutes), within the segments of the 
ones working the least and the ones working the most, is based on the data collected in 
Hungary in 2000 (www.ksh.hu). From this we can see that the a fifth of the society 
spends half of the day of 24 hours/1440 minutes working, as a result, it is typical that 
very little time is left for other activities. It can be seen that leisure time (19 %) exceeds 
working hours (15%) – however we need to keep emphasizing that it is true only 
regarding the society as a whole. 

2.3. Consequences of the lack of time 

In this part I deal with not only the changes of time awareness, but its impacts on 
everyday life and the reasons of changeable consumption and behaviour as well. There 
are more explanations for the changes that can be seen in the structure of consumption. 
One is the appearance of the time-barrier.  

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

The pressure of time may lead to a conflict in the case where the time needed is longer 
than the time at our disposal. People try to optimize their behaviour on a time basis. 
While doing so, we have to face conflicts with ourselves and also with our financial 
possibilities because we have are forced to change our consumption habits. Our 
consciousness insists on having permanence. It protects itself against the more and more 
frequent and too fast changes coming from the western way of life. A certain part of 
mental illnesses is due to the fact that we are not able to make our consciousness accept 

                                                           
2 In statistics and sociology the data collection and the data gained from this is called time scales, 
which explores the time management of the society; its changes and differences.  
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the environmental forces around us. Our financial resources can also prevent us from 
changing our consumption habits on a time basis. When the modification of the basket 
of commodity cannot be financed, a consumption trade-off occurs, i.e., we have to give 
goods up that are affordable to others. This causes frustration and can spoil one’s 
chances to reproduce. Under this pressure, there will be changes in the needs of 
societies and their traditions and culture [12] [24] [13] [3]. Technical development is 
changing according to the tendency, which always requires something new and much 
more in consumption. The use of time varies disproportionally in the case of those 
working a lot and those not working, with consequences arising in life style and in 
consumption structure as well. Those working a lot have an increasing need for products 
and services with which they can save time. They can be regarded as ‘new’ consumers 
having different features compared to the ‘old’ ones. The time-sensitive segment, which 
depends on time, expects shopping facilities without limitations; non-stop continuous 
opening hours (24/7, 24 hours a day every day of the week) [3] or availability due to 
their special schedule. This is the trend of continuity; its appearance can be noticed 
already today. The increasing time-preference allows us to enjoy life “here and now”, 
instead of saving money for a future purchase. The intertemporal decision is present-
asymmetric. This hedonistic attitude is becoming more and more popular, wasteful 
consumption is unlikely to scandalise people any longer (emphatic marketing). Lots of 
work is coupled with higher income [2] [26] so time becomes scarcer than money. 
Having time and money categorises the members of the society 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 the fastest [3] 
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The above facts have consequences in relation to logistics as well, as customers lacking 
time take advantage of timesaving shopping possibilities (e.g., catalogue, internet), 
which transform the significance of the channels of distribution and creates new ones. 
Another effect is that logistics has to prepare for the end consumer as well to solve the 
so-called last-mile problem (with home delivery) extensively. A ‘cocooning effect’ is 
very typical, accompanied by the home as a spot for arranging more and more things 
(shopping, e-banking). Consequently, the task of logistics is not completed by 
forwarding the goods to the distributors and intermediaries, where the product was 
picked up by the consumer. It is becoming more and more widespread that the product 
goes to the consumer. The so-called CEP (Courier-Express-Parcel) is specialized in 
meeting such demands and is able to expand at a greater pace compared to the 
traditional carriers. 

3. Time-compression approach 

Logistics has to find delivery solutions adjusted to the consumption behaviour of 
products, which generates many kinds of logistical needs to be seen already today. 
However, the deliveries of higher frequency and less volume resulting from this trigger 
higher costs and higher damage to the environment. These trends make greater 
cooperation and tighter connections necessary within the supply chains, and they have 
to create logistical service providers being able to provide complex logistical services, 
for the changeable needs.  In fact not the needs, but the demand preferences are 
changed. The importance of time is different according to production and consumption 
points of view, but it is different due to customer segments and groups of product as 
well. Relevant literature deals with consequences of time-based competition and those 
methods, which can respond to this challenge.  

More research [16] has found that there is a close relationship between the entire lead 
time (defined as the period between a purchase order placement and its receipt by the 
client), the customer’s demands, the willingness of payment and the customer loyalty. 
The decreasing delivery time classifies the product to a higher quality-category so that 
for it can be sold at a higher price. Increasing demands and higher price cause an 
increasing market share. Karmarkar [11] pointed out that shorter delivery times are most 
probably inversely related to market shares or price premiums or both. Customers 
highly appreciate short and punctual delivery time; therefore they will not turn to 
competitors.  

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

Customers may be willing to pay a price premium for shorter delivery times. We can 
find several methods and practices in operations management, which cause visible 
results in manufacturing. These time-based performances include sales growth, return of 
investment, market share gain, and over-all competitive position [16] [17] [19] [22]. 
Companies use three main strategies to utilize speed to attract customers: 
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• To serve customers as fast as possible 

• To encourage potential customers to get a delivery time quote prior to ordering 

• To guarantee a uniform delivery lead time for all potential customers  

The customer's need for fast service follows in the same direction as the company’s 
ambition to decrease lead time. Time management is rooted back to the Taylor-times 
when during the work organisation the working time need of each process was compiled 
from elements divided into movements.  An analogous way of thinking may be required 
on the time-management of the supply chain. The application of management methods 
and philosophies during the production had already started, which influenced time 
consumption and time management as well. By now it has turned out that time itself 
also behaves like a resource that has to be managed. Therefore within the supply chain 
not only the interior solutions are aimed at time-saving within the company but the 
spatial and temporal expansion of remote processes arranged by different actors and 
with different time-consumption is also of high importance. Literature on the 
competition strategies based on time is also aimed at the temporal integration of the 
different levels of the supply chain. Among these we can find the methods being 
popular nowadays such as just-in-time (JIT), agile production, lean production, Quick 
Response (QR), Efficient Customer Response (ECR), cross-docking, etc. [5] [16] [19] 
[22] [4] [23] [26].  Based on these we can distinguish the internal – measurable only by 
the company - and the external – perceived also by the customers - forms of time 
performances [5]. Figure 2 depicts the internal and external appearance of time 
performance. 

 

  Time Performance 
Phase   

Internal External 

Freguency of introducing 

    new product 

    existing  product  

Product development Time to market 

        improvements 

Procurement Lead time Delivery time 

Production    procurement    speed 

Distribution    production    punctuality 

     distribution   

Figure 2. Internal and external time performance [5] 

 

Time-based manufacturing, mass customization or just-in time philosophy are the 
strategies of a firm to emphasize a quick response to changing customer needs, to 
reduce end-to-end time, to eliminate unnecessary elements and additionally, their 
purpose is cost reduction. Planning of delivery time can be a part of the improved 
customization process development.  
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Mass customization is an ability of a firm to produce customized products on a large 
scale quickly at a cost comparable to non-customized (mass production) products. Mass 
customization can be defined as a low-cost, high-quality, large-volume delivery of 
individually customized goods and services. Customer responsiveness is an ability to 
reduce the time required to deliver products and to reorganize production processes 
quickly in response to requests. Speed is an indispensable criterion for evaluating an 
organization’s activity.  

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

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

• They need less inventory 

• Their cash flow cycle is speeded up  

• They receive more special services and customized products 

• They can make purchase decisions closer to the time of need 

• Their customers are less likely to cancel or change their orders  

To achieve these benefits, the firms need to differentiate their customers according to 
the basis of time sensitivity, while they need to know how time and their products along 
with their services are related to one another. This investigation cannot be separated 
from products value characteristics, using characteristics and competitive environment, 
which have to be clarified. It results in a basis of a strategy that will neither surpass nor 
underachieve the customer’s time expectation (external time performance). In the 
meanwhile, lead time can be planned as well, according to the characteristics of the 
supply chain, the product and the market (internal time performance). Customer 
segments which are separated according to time expectation are different due to time 
sensibility, but for separation it is not enough to know the customers’ desires about 
delivery time, it is also essential to know the payment willingness. 

Time sensitivity dominates price sensitivity. This is underlined by personal research 
made in 2004 in which the variables of quality (speed and punctuality in service time) 
precede the service price. This empirical research has been studied amongst others the 
quality expectation of CEP services on a representative sample of Hungarian firms. 
Other Hungarian research has revealed that rapidity, punctuality and reliability are the 
first three demand-elements of quality, according to customers and potential customers 
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as well. Customers increasingly need reliable, short delivery time services and they are 
willing to pay more for it. Customers know exactly how fast is the service they buy. The 
faster the service is, the more expensive it is. It can be seen by increasing market 
volume and increasing price level (in contrast to the traditional shipment services).  

4. Value factors of goods  

The possession-, consumer-, place- and time-value of products is different but it is the 
result of correlative processes. Consumer-value is created through production, which is 
basically determined by the quality of the product but it can be also influenced by the 
time and place of its access. These two latter values are value-categories created by 
logistics. Place- and time-value can be interpreted only in relation to consumer-value 
because we can decide the optimal time and place of consumption only by obtaining 
consumer-value and only in accordance with it.  

Time-value becomes more important as it is determined by the lead time between the 
appearance and the satisfaction of demand [4] [27]. It is maximal when the search-
production-obtaining of the product does not have any time-requirements, that is to say 
the demand can be fulfilled immediately at the moment of its appearance.  

Time sensitivity is different with each consumer and product. We can speak about time 
sensitive consumer segments and also such kinds of products, which are very sensitive 
to any waiting or delay. The willingness of waiting is in relation to the importance of 
the product and its substitution. With the first one, the waiting-willingness is in direct 
proportion while with the latter one it is in the inverse ratio. Its formation determines the 
amount of the opportunity cost of waiting of a product for the consumer. Waiting means 
opportunity cost, the cost of which comes from wasted-time and wasted possibilities. 
Time – in a resource environment – behaves as a capacity, which we have to use 
efficiently. The consumer is always willing to wait as long as the advantage of 
sacrificed possibilities is lower than the benefit coming from the product, or the cost of 
waiting does not exceed it (for example unutilized capacities).  

It is rather frequent in production-consumption that there are no possibilities for 
replacement (rare raw-materials, spare-parts waiting to be built-in, semi-finished goods, 
etc.). In this situation the consumer’s willingness does not decrease with the progress of 
time, the time-value is constant. If the product is too distant, the time-value becomes 
zero. It can prevent consumption or the opposite situation, when time can be accelerated 
and when the product is worth everything (e.g., life-saving instruments, the prevention 
causes of disasters).  

The main elements of consumption are the “then” and “there”. So far we have discussed 
the topic of “then” but we cannot separate it from the problem of “there” either (the 
place of consumption). It is also the so-called place-value of products. The farther the 
product is from the consumer, the less valuable it is for the buyer. The decrease of 
place-value is in proportion with the distance, which is measured by the transportation 
cost. The extent of the willingness of payment depends on consumer value, more 
precisely how important it is considered to be by the consumer. 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 acceptability, affordability and accessibility. 
In the literature these are the 3As framework in assessing potential benefits. Perceived 
benefits are determined by more elements in connection with product, provider and 
circumstances, against the perceived sacrifices; factors like cost, risk/uncertainty and 
time. Time appears like a hidden cost [27].  

How we value time depends on several factors. First of all it depends on the customer 
type. We distinguish between the end user and the industrial customer. The final buyer 
gets more and more time-sensitive, so in his case the choice based on time can describe 
a utility function, which measures product usefulness depending on the quantity/lengths 
of time it takes to obtain it. Diagram 1 shows a possible form of such a function. The 
derivative function can also give information about how the marginal utility of time 
behaves. If we can compare it with the marginal cost function of service, we can see 
whether it is worth making efforts to have faster service in a certain segment.  

 

 
Diagram 1. Utility of time for the final buyers  

 

For the buyers at higher levels of the supply chain, those who buy for further processing 
(producers), or for reselling (mediators/dealers), there is another kind of utility function 
to draw. This is shown in diagram 2. The limited time-utility is due to the larger time 
consciousness, because time costs money for companies. Like the aim to satisfy the 
consumer at a high level, the aim to operate efficiently as well leads to optimizing on a 
time basis.  

 

T1 T2 Time 

U
til

ity
 

Time window 
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Diagram 2. Utility of time for the industrial buyer 

4.2. Elasticity of time  

There are consumers who are not sensitive to time, who do not want to or are not able to 
afford rapidity. There are products (services) as well, where urgency is not necessary, 
just the opposite, quality is brought by time (e.g., process-centred services, or 12 years 
old Chivas Regal). The behaviour of these consumers is shown in diagram 3, where 
price is not increasing parallel to faster service (opposite direction on the lead time axis) 
price is constant, independent of time. The buyer does not pay more, even for a quicker 
service. His relation to time is totally inflexible.  

 

 
Diagram 3. Absolute time-insensitive consumer  

 

Diagram 4 shows the opposite side, where, to get something at a certain time is worth 
everything; it means there is an endless time-elasticity.  

P
ric

e 
Lead time 
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Lead time 



Acta Technica Jaurinensis Series Logistica Vol. 1, No.2, 2008 

 

 337 

 
Diagram 4. Endless time-elastic consumers 

 

Time-elasticity shows how much value there is for a buyer to get 1 % faster service. 
Diagram 5 shows the behaviour of a consumer who is not willing to appreciate the 
acceleration of delivery time in the same degree. Cutting the lead time from T1 to T2 
he/she is only willing to pay the price P2 instead of the price P1, that means the relative 
decrease of T results only in a relative price increment (P2-P1)/P1.  

 

 
Diagram 5. Non-time sensitive consumers 

 

Time-elasticity appears in a flexible behaviour, which means a 1 % relative decrease in 
lead time can realize a relative higher price-increment. Even a consumer surplus can 
arise if the reservation price (the maximum price the buyer is willing to pay for a certain 
time) is higher than the price fixed by the provider. Diagram 6 shows the behaviour of a 
time sensitive consumer. 
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Diagram 6. Time sensitive consumers 

 

Economics and marketing oriented research recognizes that longer lead times might 
have a negative impact on customer demand. There is a well-known model where 
demand is a function of actual delivery time and price [12]. The firm’s objective is to 
maximize profit by optimal selection of price and delivery time.  

5. Customer differentiation using the Kano model 

The need to operate in a real-time manner is filtering through to other areas far away 
from technology as well. Getting used to immediacy we become impatient in other 
situations if we have to wait. However, our impatience is built not only by the 
information speed but other progresses taking place in other walks of life also 
influencing our changing time conscience. The roots of immediacy or rather the real-
time trend have been discussed earlier, but we have to add that the fast-services 
developing in more and more fields have an accelerating effect on these needs. The 
dynamic character of the model by Kano explains the nature of the change in the 
expectations of time. Figure 3 shows the level of satisfaction accompanying each time 
performance. The grade of satisfaction is changing depending not only on quickness but 
also on getting used to it as well. It means that as time passes an inspiring level of 
performance – quickness, punctuality – is becoming expected and another inspiration 
can be reached only by achieving higher grades. Thus those providing services also 
themselves generate the need for faster and faster solutions.  

The advantages of which are taken by the customers as well. However, through the 
Kano-model we can trace the phenomena of the customer evaluation of the obtained 
services - which shows a decreasing tendency as time goes by - and that of the sellers’ 
pressure to assure higher and higher quality – externally influencing the customer to 
expect higher and higher quality. This way time utility can be traced back to 
endogenous and exogenous variables, which are rooted in the most important 
expectations for logistics along the temporal dimension. 

Noriaki Kano (Japanese professor of quality management) has created the theory of 
quality elements classification [10] [20]. The service elements fall into three different 
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categories that have different effects on customer satisfaction or dissatisfaction (see 
figure 3). 

 

Figure 3. Kano model of the relationship between the parameters 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 customer satisfaction and obtaining products 
(services) has three types (figure 3): 

• Degressive relationship, expected performance: the improvement of parameters 
increases satisfaction in a decreasing way, their non-performance triggers high 
dissatisfaction (negative satisfaction) (Curve D). The fact of obtaining products 
(services) can be regarded as an expected parameter in itself, which cannot be 
connected – or can be only in the long term – to temporal dimension, but the 
parameter of punctuality (the divergence between promised and performed dates) 
works in the same way (in judging this there are huge differences between different 
cultures).  

• Linear relationship, quality of performance/one-dimensional service elements: the 
improvement of the parameters results in an increasing improvement in the 
satisfaction directly proportional to it 

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

There is free access between the grades and by getting used to rapidity they change into 
the direction of the degressive relationship. The actual judgement of the temporal 
performances depends on the time culture of the external environment, the time attitude 
of the consumer and on the nature and role of the product/service. 

6. Conclusions 

There are changes taking place both in the economy, and in society, which result in an 
accelerating production process (product, circulation), in an accelerating pace of life. 
Both the buyers and the sellers are making efforts to shorten the access- and service-
time of products. This effort has produced solutions in different fields of the economy, 
in forms of separate, independent branches (e.g., fast-service branches), or reformed 
variations of traditional service methods. This tendency can be traced back to the 
revaluation of the role of time, which is true in the case of the final consumers and the 
companies serving them. Logistics has new tasks as well because of the need to 
accelerate product-access. Logistics is the field, which is known to represent the largest 
portion of the time necessary to become an end-product. This time consumption is 
partly filled by the waiting period between each working process; the other part is filled 
by movement among different locations. It is important what kinds of efforts are made 
to ensure time- and place-value. It must be known what kind of rapidity and precision is 
expected by certain segments. Several studies have proved that there is a connection 
between rapidity, buyers’ needs, buyers’ loyalty and the willingness to pay. Both the 
levels of the supply chain and the service companies/messengers have to have a 
common strategy for time-compression. Changes in the individual consumers’ needs are 
in accordance with an intensified increase of supply from the economy and a new 
demand-structure, where time is playing the main role. The technological development, 
global operation and the shortening product-life-cycles generate new methods, which 
are able to satisfy the demands. In our study based on the changes in the attitude to time 
we have reviewed the trends triggered by the network economy emerging in 
consumption and service. The increasing importance of time has originated from 
technological development, mobility and the change in use of time. We have introduced 
empirical devices (time scales, time-space scales, time maps), and theoretic utility and 
elasticity functions that are capable of studying the changing attitude, the use of time 
and to depict and visualize their consequences. We have also highlighted those methods, 
which are useful in connection with planning the time-based strategies. 
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