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Abstract: The policy related to logistic support appears to be part of the common organizational policy on customer services, but it 

is closely focused on the performance of logistic activities in correspondence with user requirements. The following report explores the 
influence of various levels of logistic support on expenses and efficiency, as well as the capabilities of simulation to improve the quality of 
logistic services and customer satisfaction.  
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Logistic support of customers is the final stage of the chain 
of logistic activities and an outcome of their successful operation. It 
is a significant element of the marketing mix of an organization as it 
ensures the actual supply of products to the customers, thus it 
directly influences the logistic expenses, the profit and the 
profitableness. Customer logistic support could be viewed as an 
activity which comprises a set of operations and actions like 
receiving, preparation and execution of customer orders, preparation 
of documents related to the acceptance or transfer of ownership, 
reaction to customers’ claims and provision of after-sale services. 
Concerning its level, customer support is a criterion for the outcome 
of logistic activities implementation. [1] 

The policy related to logistic support is part of the overall 
organizational policy on customer services, but it is also closely 
focused on logistic services performance in accordance with 
customer requirements.   

A higher level of customer logistic support would lead to 
greater sales for the company, as well as to a more efficient use of 
equipment, facilities and human labour, and to relatively lower 
expenses and greater profit. Well serviced customers purchase 
regularly and attract new customers, and this results in potentially 
bigger sales and profits from them. Thus, customer services may 
influence the demand. Winning customer trust affects directly the 
regularity and growth of sales, advertising, prices, income, cost and 
profit. Therefore, achieving a high level of customer support is a 
prerequisite for the financial success of the organization for a long 
period of time.   

Logistic support should be explored as a process which 
encompasses the combination of interconnected operations, whose 
consecutive performance ensures the creation of added value for the 
user. The emphasis of the logistic services process refers to setting 
specific tasks and making decisions for their completion. Added 
value for the customer may be received in a transaction or it may be 
created in a longer period of time in the course of long-term 
contractual relations. “This value added is also shared, in that each 
of the parties to the transaction or contract are better off at the 
completion of the transaction than they were before the transaction 
took place. That is why customer service may be defined as 
provision of clear additional benefits for the participants in the 
supply chain at the expense of efficient utilization of resources.” [2] 

The current dramatic changes in the Bulgarian economic 
life, connected mainly to the economic crisis, influence strongly all 
types of organisations. In order to improve their compatibility 
organisations are focusing their daily efforts towards decrease of 
expenses and quick and appropriate reactions consistent with 
customer requirements. They are looking for innovative solutions 
and technologies that aim at improving the level of customer 
service, keeping the old customers and attracting new ones as well. 
Their main purpose is to overcome competition and to survive in the 
conditions of reduced demand. [3] 

Based on the studied characteristics of logistic service of 
customers we may conclude that it appears to be a process of service 
provision.  

In our opinion logistic services are the final outcome of the 
process of logistic support that comprises a group of elements, 
activities and operations directed at the provision of high quality 
logistic services.  

The aim of the present study is to research the influence of 
the various levels of logistic support on the expenses and efficiency, 

as well as the capabilities of simulation for improving the quality of 
logistic services and customer satisfaction.  

 
1.  Influence of logistic support on expenses and 

efficiency 
Organisations increase the expenses for customer logistic 

services and thus hope to achieve greater sales. However, they will 
be realised when the improvements correspond to the customer 
demands and to customers’ ability and preparedness to pay a higher 
price for a better service. Customers appreciate improvements in 
logistic services supplied by a company, and purchase more and 
more often, but their choice is influenced by what the competitors 
supply as well. An organisation cannot exist and develop if the 
goods and services it supplies are with the same quality and price, 
but it doesn’t reach the average level of its competitors’ logistic 
services. However, this average level of logistic support should be 
studied only initially. When the level of service provision improves 
and becomes better than the competitors’ (usually at the expense of 
greater innovations and the cost of their implementation), the sales 
and income increase, and their growth exceeds the growth of 
expenses. However, this process develops only for some time. It is 
possible that competitors intervene and make some innovations as 
well in their customer logistic support. Practically, this diverts part 
of the potential sales and may also cause new improvements in 
logistic services and the related expenses. If the service improves, 
the transactions show a trend to increase but they reach their 
optimum growth at a certain time independently of improvements. 
As a result of this the period of influence of improvements in 
logistic services and the related expenses is affected by the initial 
growth of transactions until the time when their progress stops at a 
certain level. It is exactly in this period that the operational sales 
management appears to be of great importance as the moment when 
expenses start growing faster than the realised income shouldn’t be 
missed. (Figure 1.) [1] 

The figure above shows that in the lack of service or when 
its level is very low, the share of transactions is small or none. With 
the improvement of services the sales increase, and simultaneously 
the income and expenses grow as well. From the initial level to the 
time of decrease of sales is the period of influence of logistic 
services on transactions, income, expenses and profit. The 
improvement of customer logistic services and the increase of 
transactions lead to a more efficient use of the capacity of 
warehouses and transaction spaces, to faster inventory turnover and 
lower expenses per transaction unit when income and profit 
increase.  
 
Expenses, levs. 

 
          Amount of sales, levs 

Figure 1. Logistic support improvement 
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The increase of transactions continues until a certain critical 
moment when transactions growth stalls and they start to decrease 
independently of the level of services. The main reason for this is 
that the market has a limit of saturation. As a result of this, 
customers cannot benefit from the improvements in services. From 
the time when the amount of transactions starts to drop down while 
maintaining their structure, the income starts to decrease as well, but 
the level of expenses is kept the same. The outcome of this situation 
is that the income does not cover the expenses, and the transactions 
lead to money loss. In this respect the level of logistic services in 
their practical realisation appears to be a major problem as it is an 
integral criterion for the evaluation of efforts and service results 
both form the perspective of the supplier and the user.  

This interconnection between the level of logistic services, 
the amount of transactions, income, expenses and profit should be 
constantly observed and analysed, and the results should be used for 
making decisions how to improve activities.  

Decisions in this respect may include changes in the 
following spheres: 

• The structure of supply and the amount and structure of 
inventory; 

• Transportation services; 
• Elements of customer logistic services, differentiated in 

types – before, during and after the transaction. 
• Limiting or expanding the serviced market segments, etc. 

However, each change of the types above mentioned 
affects the balance in the logistic system and leads to undertaking 
appropriate changes in its elements as well from the perspective of 
its efficient functioning.  

The period after 2008, which we define as a period of 
economic crisis, affects extremely negatively the economic activities 
of primarily small and medium-sized enterprises in the country. The 
main issue arises from their limited financial resources because of 
the lack of markets; delayed payments from customers; inflation and 
credit debts.  

The supply of logistic services in accordance with customer 
wishes demands the provision of necessary investments and 
resources in order to improve and sustain the quality of services.  
  
 2. Simulation model for optimisation of 
logistic services 

The purpose of simulation is to show the influence of 
company policy connected to logistic services on customer 
satisfaction. 

Task setting: A package of ten types of logistic services has 
been developed – automobile transportation; storage; consolidation, 
fragmentation, completion; packaging, unpackaging, repackaging; 
labelling; cutting, cutting out; maintenance services; delivery on 
site; assembly on site; consultancy services.  

Each of these services may be performed at five different 
levels of quality and each level has a set price. The lowest level is 
“zero” and practically it indicates the lack of a respective service. 

  The company policy on logistic support is mainly reflected 
by the provision of logistic services at certain levels. There are some 
options:  
 The company provides a set package of fixed levels for all 

its logistic services without considering its customer needs and 
financial capabilities; 
 The company provides a few packages of logistic services 

fixed at various levels. For example, a package with low levels of 
logistic services and a respectively low price; a second package with 
average quality of services and prices; and a third one offering the 
highest quality of services but at the highest price;  
 The company creates a flexible combination of the packages 

of logistic services in correspondence with the expectations and 
financial capabilities of each individual customer.  

Each customer has certain expectations for the levels of 
logistic services provided by a company and is prepared to pay the 
set price for them. Customer satisfaction varies according to the 

number of logistic services which the company provides at a level 
respective to or higher than the customer’s expectations. Maximum 
satisfaction is achieved when all services are provided at a level 
which is not lower than the customers’ expectations and at a price 
corresponding to their financial capabilities. 
For the realisation of this simulation the so called “multi-agent 
systems” have been used. [4] 

For this purpose the following agents have been created: 
 Agent “customer” – the purpose of this agent is to 

receive services according to customer’s expectations. They are 
generated in the form of random integers in the range (0 … 4) with 
an even probability. This value represents the level of individual 
services. Accordingly, the agent “customer” has a resource – a 
certain amount of money which he is prepared to give in order to get 
the needed services. The resources available to individual customers 
are also generated as a random number, but after the normal law of 
mathematical expectation the value of services respective to 
customers’ wishes. Customer satisfaction from logistic services is 
represented as a number in the range (-1 … 1) starting initially from 
0. Negative values correspond to the degree of dissatisfaction from 
logistic services. 

 Agent “company” offers their customer services from the 
developed package according to the company policy. 

It is necessary to consider the algorithms which define the 
operation of individual companies.  

Company of type A. When a customer approaches the 
company, he is offered a solid package of services at a fixed price. 
First, a check is conducted whether the customer has the necessary 
financial resource to afford the offered package of services. If not, 
he leaves not only without being serviced, but also completely 
dissatisfied (value – 1). If the customer’s financial capabilities are 
good enough, the levels of individual services, offered by the 
company, are to be compared with the customer’s expectations. If 
the company offers a higher level or a level equal to the customer’s 
expectations, customer’s satisfaction rises by 0.1. In the opposite 
case, customer’s satisfaction decreases by the same value. Thus, if 
all services correspond to the level of customer’s expectations or are 
higher than that, the customer will leave the company with a 
maximum satisfaction (value 1). If all the services are of a lower 
level than his expectations are, customer’s satisfaction will be of the 
lowest possible value -1.  

Company of type B. It offers several solid packages at fixed 
prices. The simulation algorithm for customer support is the 
following: First, there should be a check whether the customer has 
the necessary financial resource to afford the cheapest package. If 
not, as with the companies from type A, the customer leaves without 
being serviced and completely dissatisfied (-1). If his financial 
resources are bigger, the next in price package is offered. After the 
package has been selected at a value closer but not bigger than the 
customer’s capabilities, the logistic services offered in the package 
are to be compared with the customer’s wishes and, as with the 
companies of type A, the customer’s level of satisfaction is defined.  

Company of type C. Here the package of logistic services is 
assembled according to the customer’s wishes. The company 
researches the expectations of each individual customer and creates 
a package of services suitable for each customer individually, so that 
his requirements are fulfilled. If the customer’s financial resource is 
not enough to cover his expectations, the level of the most expensive 
service is decreased. This approach works best for this specific task 
setting as the customers’ satisfaction does not depend on the spent 
financial resources in any way. By decreasing the price of the 
package with the highest value which corresponds to the most 
expensive service, it is possible that with one or two discounts a 
price affordable for the customer may be reached. The purpose of 
this is to find a configuration of the logistic services package that is 
the closest to the customer’s expectations and at the same time is 
within the limits of his financial capabilities. In this way the highest 
level of customer satisfaction is reached.  
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The essence of the simulation is in the generation of a 
certain number of customers, their service by various types of 
companies and analysis of the achieved results concerning 
customers’ satisfaction. The simulation model is realised within the 
software environment Matlab. The code for all functions and 
procedures is shown in Appendix 2.  

With the aim of avoiding major random deviations 500 
customers are generated in the way described above, and each of 
them is serviced by the three types of companies, i.e. each type of 
company works with the same 500 customers. 

Results: 
Let us explore an option for a company of type A where the 

offered package includes the same levels for all logistic services. 
Figure 2 shows a histogram for user satisfaction where all 

services are at a zero level, i.e. the company does not offer any 
additional logistic services. Figure 2 clearly presents the fact that 
almost all users have a negative level of satisfaction, which means 
that the supplied level does not correspond to customer expectations.  

Figures 3., 4., 5. and 6. present the histograms of customer 
satisfaction when the package of services supplied are at levels 1, 2, 
3 and 4 respectively, and chart 1. marks the average value and the 
mean-square deviation of customer satisfaction for the various 
packages.  

Chart 1. 
Average value and mean-square deviation of customer satisfaction 

for various fixed levels of packages for a company of type A 
Level 0 1 2 3 4 
Average value -0,6084 -0,2788 -0,5280 -0,9528 -1 
Mean square 
deviation 0,2494 0,3167 0,5280 0,2481 0 

The most successful option for the company is the one with 
the 1st level of services, but even then more than half of the 
customers have negative satisfaction and, as evident in the chart, the 
average degree of satisfaction is -0,28.  

With the improvement in the level of services supplied, the 
number of dissatisfied customers also grows, which may be 
explained with the fact that they cannot afford the expensive 
services. The data shows that if the company offers a maximum 
level 4. at the highest price of services (Figure 6.), all customers are 
completely dissatisfied. This is due to the fact that no one expects 
such a level and hence has not provided enough financial resources 
to realise it. 

 
Figure 2. Histogram of customer satisfaction for a company of type A at a 

zero level of services supplied 

 
Figure 3. Histogram of customer satisfaction for a company of type 

A at level 1 of services supplied 

 
Figure 4. Histogram of customer satisfaction for a company of type 

A at level 2 of services supplied 

 
Figure 5. Histogram of customer satisfaction for a company of type 

A at level 3 of services supplied 

 
Figure 6. Histogram of customer satisfaction for a company of type 

A at level 4 of services supplied 
   
A company of type B offers three packages. Let us assume 

that each of them has the same level of services. Figures 7., 8., 9. и 
10. and chart 2. show the results for users’ satisfaction in the various 
options for creating the packages.  

Chart 2. 
Average value and mean-square deviation of customer satisfaction 

for various packages for a company of type B 
 Levels within the 
packages 0-1-2 1-2-3 2-3-4 0-2-4 
Average value -0,0588 -0,0748 -0,5112 -0,2624 
Mean square 
deviation 0,2503 0,3217 0,5475 0,3515 

 
Figure 7. Histogram of customer satisfaction for a company of type 

B at levels 0-1-2 of services supplied  

 
Figure 8. Histogram of customer satisfaction for a company of type 

B at levels 1-2-3 of services supplied  

 
Figure 9. Histogram of customer satisfaction for a company of type 

B at levels 2-3-4 of services supplied  
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Figure 10. Histogram of customer satisfaction for a company of type 

B at levels 0-2-4 of services supplied  
 

The proposed options may be considered as: 
 0-1-2 – low-value packages comprising the lower levels of 

services respectively at lower prices. The histogram in Figure 7. 
shows that customer satisfaction forms two almost equal parts in the 
positive and negative zones, and chart 2. indicates that the 
mathematical expectation in these packages is practically 0.  

 1-2-3 – average packages comprising the average levels of 
services supplied, although the mean value of satisfaction is a little 
lower than the value in the previously discussed set of packages. 
The histogram in Figure 8. shows that in this situation the customers 
with a positive level of satisfaction are more.  

 2-3-4 – a high-value set of packages which includes the 
highest and most expensive levels of services supplied. The 
histogram in Figure 9. shows that more than half of the customers 
are completely dissatisfied due to the fact that they don’t have 
enough financial resources to afford the offered packages. The chart 
indicates that the mean value of satisfaction falls down to -0,51. 
Therefore, the choice of such a set of packages is inappropriate for 
the company policy. 

 0-2-4 – a set of packages including the whole spectrum of 
levels of services supplied. The histogram in Figure 10. shows that 
only about 1/3 of the customers are in the zone of positive 
satisfaction, and the mean value (see chart 2.) is -0,26.  

The presented data proves that the most suitable option for 
the company and its customers is a set of packages 1-2-3, where a 
company of type B will have considerably better results than a 
company of type A. Nevertheless, a great part of the customers 
remain in the area of dissatisfaction.  

Figure 11. shows a histogram of customer satisfaction for a 
company of type C. The company operates as described above and 
creates flexible packages of services according to their individual 
customer’s wishes. The graphics clearly shows that almost half of 
the customers are completely satisfied (value 1), and practically all 
results are within the area of positive values. The mathematical 
expectation and the mean square deviation of customers’ satisfaction 
for this type of company are 0.8684 and 0.1467 respectively.  

 
Figure 11. Histogram of customer satisfaction for a company of type 

C 
 

The lack of complete satisfaction with all customers is due 
to the fact that part of them don’t have enough financial resources to 
fulfil their own expectations. 

On the basis of the performed simulation we can make the 
following conclusions: 

 Companies that are not flexible enough to respond to their 
customers’ requirements (type A) can achieve satisfaction of less 
than half of their customers at the most.   

 The provision of a limited amount of logistic services 
(type B) leads to better results, but almost half of the customers still 
remain dissatisfied.   

 When taking customers’ needs and requirements in full 
consideration (type C), the result shows that all customers are 
satisfied to a great extent and almost half of them are completely 
satisfied.  

Finally, we can draw the conclusion that enterprises realise 
the importance of logistic services as a source of competitive 
advantages and focus their efforts on improving their quality.  

Because of the heavy competition, the increased customer 
requirements and their varied financial capabilities, enterprises 
realise the need to develop and apply different levels of logistic 

support. However, the application of scientific methods for 
optimisation and simulation is missing. BIBLIOGRAPHY: 
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