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COST SAVING STRATEGY FOR POST OFFICE 

Silvia Dutková1

 
Abstract: The paper displays a system optimization strategy that leads to cost savings for a particular post office. It involves 

the queuing theory used as a tool to optimize system of incoming customers passing through service areas in order to satisfy 

their need Using characteristics of the system, it is possible to determine the number of service compartments that are serving 

during the opening time so that the system is able to manage a number of incoming customers while waiting time remains 

acceptable for customers. The cost savings from optimizing the number of service compartments mainly relate to the wages 

of post office employees. By optimizing the number of working compartments according to the intensity of arriving 

customers, the study depicts the number of compartments needed to fulfill customer service at given time interval. Using this 

method, a manager can also optimize the working schedule of the employees operating in the  post office compartments. The 

aim of this paper is to analyze the queuing system of the Bytca post office in Slovak and useknowledge from the analysis to 

optimize the number of compartments and thus reduce the operating costs of the post office. 
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Introduction 

At a time of high-competition growth, it is important for every business owner to consider cost 

reduction along with future growth and sales. Cost reduction becomes a significant approach for 

improving financial outcomes and gaining a competitive advantage. The queuing theory is a 

mathematical discipline that allows one to create a queuing system model, analyze the system´s 

characteristics, and then optimize it accordingly (Husek & Lauber, 1987). The optimization leads to 

increased efficiency and cost savings within the system. The queuing system at a post office is a 

stochastic one with an infinite front, a certain average time frame of service and a number of customer 

arrivals, and a certain number of service compartments. The system modeling starts with choosing 

specific post office, measuring and determining the basic parameters of its system, investigating 

random system variables and then selecting a suitable model, as defined in the queuing theory. The 

optimization involves simulating changes in the system´s parameters and observing the differences in 

the system´s characteristics. It allows one to stabilize the system´s parameters and detect critical points 

within the system. The number of operating service compartments at a particular time is closely 

related to the number of employees of a post office and their work schedule. By optimizing the 

number of service compartments based on the inflow of customers and other system parameters, a 

manager can organize a work schedule according to the actual capacity of the system. This approach 

of rescheduling employee work times leads to increased efficiency and reduced costs. 

Literature Review 

The queuing theory belongs to the applied mathematics category that examines the operation of 

systems with one or more service lines that enter nodes for servicing input units such as customers and 

requests (Yang & Yang, 2014). The goal of queuing theory is to analyze and optimize the system. The 

analysis involves calculating system metrics such as average queue length, average customer time in 

the system and line load. The queuing theory is common in many fields, for example, in banks, shops, 

at petrol stations and post offices (Krpan et al., 2017). This theory was first dignified as a way of 

solving problems by Erlang at the start of the 20th century in his attempt to reduce service time of 

phone calls (Hu et al., 2018). Others contributing to developing the queuing theory included Chincin, 

Kolmogorov and Palm (Hu et al., 2018). Kendall proposed describing queuing models using three 

factors of a, b, and c in 1953. The first letter (a) specifies the arrival time distribution and the second 

(b) the service time distribution, wthile the third letter (c) is the number of service lines (Knessl & van 

Leeuwaarden, 2015). 

According to Marčanić et al. (2015) and Pesko (2015), the queuing model is defined by the following 

parameters:  
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 Unit input is one of the most important parameters of the system and is a random variable. 

Time differences between the inputs that represent customers or requirements are random 

variables and, mostly, in these queuing systems fit to exponential distribution; 

 Service time may be a random variable or a constant value. If the service time is a random 

variable, the service time of a particular customer does not depend on a previous service time 

and usually, similar to time differences between customer arrivals, it fits an exponential 

distribution; 

 Network of service lines that can have a different number of lines, and lines can work parallel 

or in sequence; 

 Service discipline associated with the order in which customers enter the system. There are 

disciplines as FIFO that means first in first out, LIFO means last in first out or random order; 

 Specific features of the system include random variables that are specific to a particular 

system such as a limited number of places in a queue, customer preferences, and the ability to 

change place in the queue. 

In some systems, it is not possible to create a queue and if the lines are occupied, the customer is 

rejected. In other systems, the final number of places in the queue and the wait time are defined. 

Systems, where the customer can be rejected, are called systems with infinite queue capacity 

(Achimsky, 1990). The queuing system of a post office can be considered a system with infinite 

queue capacity and parallel service lines (Fabus & Krememová, 2013). 

If all service compartments are occupied at a certain time, customers are waiting in a queue that can be 

theoretically defined as infinite. Such a system best corresponds to the Markov system with an infinite 

front (M, M. n, and ∞ (Achimsky, 1988). Such system designation defines an exponential distribution 

of customer arrival (M), an exponential service time distribution (M), a number of parallel service 

lines (n), and infinite queue capacity (Liao & Chiang, 2013). 

The system can reach an infinite number of states, 𝑆 = {0,1,2, ..., 𝑛, … }. To stabilize the system, the 

system stabilization condition, 

ρ =
λ

𝑛μ
< 1, 

must be applied.  

where 

λ is the input parameter and  

𝑛𝜇 is the output intensity. 

If the system fulfills the condition of stabilization, it is possible to calculate the system characteristics. 

The probability of rejection in this type of system is null. According to Brezavscek and Baggia (2014), 

the average number of served customers in the system is given by the formula: 

𝐸(𝑆) = λ
1

μ
; 

the average number of customers waiting in the queue is given by the formula: 

𝐸(𝐿) = ∑ 𝑙𝑝𝑛+𝑙
∞
𝑙=1 ; 

where 

l is the service line and  

𝑝 is probability of customers waiting  

 

the average number of customers in the system is given by the formula: 

𝐸(𝐾) = 𝐸(𝑆) + 𝐸(𝐿); 

 

Accorfing to Bhodori et al. (2014) the average time in the queue is given by the formula: 

𝐸(𝑊) =
𝐸(𝐿)

λ
. 

where  
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E(W) is the average number of customers waiting in the queue divided by the input variable 

(λ) and 

R is the use of the system is given by the formula:  

𝑅 = 
λ

nμ
. 

There are many extensive use possibilities of queuing theory. In railway transport, there are problems 

of designing stations and railways (Achimsky, 1988).  In road transport, the queuing theory models 

can be used to design controlled crossing, road, and service systems (Reiner et al., 2016). Recently, 

service models have become increasingly used in computer technology, for example, when designing 

computer networks and monitoring their operation (Peško, 2015). 

Data and Methodology 

The main aim of this study was to reduce the cost of operating the Bytca post office in Slovak. 

Currently, Bytca has about 11 000 inhabitants. Several sub-goals were set to achieve this main goal 

and a detailed analysis examined random variables of the system. To determine the customer input, 

seven  independent measurements of the time interval between customer arrivals were taken directly at 

the Bytca post office with sample size of 2228 customers. Measurements were taken with a stopwatch 

at various times during the opening hours of the post office. These data (time intervals between 

customer arrivals) were grouped to class intervals (minute) as shown in the Table 1 and then tested 

using a Chi-Square goodness of fit for theoretical probability distribution. The null hypothesis that the 

measured data would fit an exponential distribution was adopted as true. After the exponential 

distribution was established, the average number of incoming customers per minute was calculated as: 

λ =  1,30 customer / minute.  

Table 1:Results of measuring time differences between customer arrivals (minutes) 

 

Class i 

 

Class 

interval 

Central 

value 

Absolute 

frequency 

Relative 

frequency in 

% 

Cumulative 

absolute 

frequency 

Cumulative relative 

frequency in % 

1 (0;0,5> 0,25 1100 49 1100 49 

2 (0,5;1> 0,75 558 25 1658 74 

3 (1;1,5> 1,25 267 12 1925 86 

4 (1,5;2> 1,75 134 6 2059 92 

5 (2;2,5> 2,25 87 4 2146 96 

6 (2,5;3> 2,75 44 2 2190 98 

7 (3;3,5> 3,25 26 1 2216 99 

8 (3,5,∞> 3,75 12 1 2228 100 

Source: Author 

Customer service times were treated in the same manner, with sample size was 700 customers. The 

probability distribution of these data was similarly the exponential distribution. Table 2 displays the 

measured service times grouped by time intervals (minutes). From this the average customer service 

time was calculated as: 
1

μ
=  3,23 minutes.  

Table 2: Results of measuring service times (minutes) 

 

Class i 

 

Class 

interval 

Central 

value 

Absolute 

frequency 

Relative 

frequency in % 

Cumulative 

absolute 

frequency 

Cumulative 

relative frequency 

in % 

1 (0,2> 1 301 43 301 43 

2 (2,4> 3 184 26 485 69 

3 (4,6> 5 98 14 583 83 

4 (6,8> 7 59 8 642 92 

5 (8,10> 9 36 5 678 97 

6 (10,∞> 11 22 3 700 100 

Source: Author 
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Results and Discussion  

According to the Kendall (Kendall,1953), the queuing system of the Bytca post office is classified as a 

system with an infinite front, exponential distribution of time intervals between customers, exponential 

distribution of service time, six parallel service compartments, and a FIFO queue mode. The system is 

stabilized when it enters only as many customers as it is capable of serving, with stabilization given by 

the following relationship: 

ρ =
λ

nμ
< 1 

In fitting the input parameters of the system, the system meets the stabilization condition: 

ρ =
4,20

6
< 1 

 ρ = 0,7 < 1 

A consultation with the post office manager revealed six service compartments were available for the 

entire opening hours of the post office at the time of this study. As the intensity of customer input 

changes over time, it would be an advantage to have a flexible number of service compartments during 

post office opening time. Thus, in the resulting model, the opening time is split into individual time 

intervals according to customer inflow. Table 3 shows the calculated system characteristics at the time 

of the study, i.e., with six service compartments for all hourly time frames.  

Table 3: System characteristics n = 6 compartments available 

 

Opening hours 8:00 -9:00 9:00 -11:00 11:00 -13:00 13:00 -14:00 14:00 -16:00 16:00 -17:00 

λ[cust./min] 

average customer 

inflow  

1,19 1,34 1,12 1,31 1,55 0,87 

μ[min] average 

service time 
3,23 3,23 3,23 3,23 3,23 3,23 

E(S) the average 

number of served 

customers 

3,84 4,33 3,62 4,23 5,01 2,81 

E(L) the average 

number of 

customers waiting 

in the queue 

0,44 0,96 0,3 0,82 2,97 0,06 

E(K) the average 

number of 

customers in the 

system 

4,28 5,29 3,92 5,05 7,98 2,87 

E(W) the average 

time in the queue 
0,37 0,72 0,27 0,63 1,92 0,07 

R [% ] use of the 

system 
64 72 60 71 83 47 

Source: Author 

The system characteristic R represents the use utilization of system as a percentage. The system can be 

theoretically used 100% of its capacity meaning it is not empty at any point in time. This situation is 

impossible in practical terms. In the stochastic system, like the queuing system of a post office, at 

situation of a 100% use does not exist but this characteristic can be used to indicate how the system 

would operate with a given number of compartments. Table 3 shows the characteristics reached 

customer friendly values and the system use R (%) was > 70 % for almost all hourly timeframes. Thus 

several simulation scenarios were run with the number of compartments set to achieve a higher system 

use while at the same time avoiding system overloading. Table 4 shows the system characteristics after 

optimizing the number of service compartments. 

https://en.wikipedia.org/wiki/David_George_Kendall
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Table 4: System characteristics with a different number of service compartments 

 

Opening hours of post 

office  
8:00-

9:00 

9:00-

11:00 

11:00- 

13:00 

13:00-

14:00 

14:00-

16:00 

16:00-

17:00 

Number of compartments 5 5 5 5 6 4 

λ[cust./min] average 

customer inflow  
1,19 1,34 1,12 1,31 1,55 0,87 

μ[min] average service 

time 
3,23 3,23 3,23 3,23 3,23 3,23 

E(S) the average number 

of served customers 
3,84 4,2 3,62 4,23 5,02 2,82 

E(L) the average number 

of customers waiting in the 

queue 

1,66 3,63 1,47 4,08 4,28 1,08 

E(K) the average number 

of customers in the system 
5,5 7,82 10,46 8,31 9,3 3,9 

E(W) the average time in 

the queue 
1,4 2,79 0,42 3,12 2,76 1,24 

R [% ] use of the system 77 84 72 85 84 71 

Source: Author 

Along with optimizing the service compartments, the working schedule of service compartments 

employees was modified (Figure 1). Figure 1 shows a one-day work schedule of nine service 

compartment employee with three employees working in two compartments for morning, afternoon, 

and all-day shifts. 

Figure 1: System characteristics with a different number of service compartments 

 

  6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:0 

Financial compartment (FC) /Compartment of services (SC) 

A                               

B                           

C                               

Universal compartment 3 (UNI 3) / Universal compartment 4 (UNI 4) 

D                               

E                           

F                               

Parcel compartment (PC) / Universal compartment 5 (UNI 5) 

G                                   

H                               

I                                 

Source: Author 

In this simulate scenario, all six compartments serve only at the hourly time frames 14:00 to 15:00 and 

15:00 to 16:00 and therefore only two employees are needed to work in the compartments. In a 

modified work schedule, employees are scheduled to serve universal compartments 3 and 4 (UNI 3 

and UNI 4), and thus ensure coverage of the entire product portfolio of the post office. The service 

(SC) and financial compartments (FC) provide services that are not provided by the universal 

compartments. The parcel compartment (PC) must stay open for the entire post office opening hours. 

Figure 2 shows a modified work schedule for the employees, D and E shown in Figure 1. 
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Figure 2: Modification of service compartments employee´s working plan 

  back office    UNI 3   UNI 4   lunch break 
 

  8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 

Universal compartment 3/ Universal compartment 4 

D                       

E                       

Source: Author 

In such a case, the employer would dismiss the employee due to redundancy and reduce the number of 

employees to ensure the efficiency of the operations. However, such an option would mean additional 

costs of severance pays. The severance pay is based on the employee´s average monthly earnings plus 

the number of years they have worked. An employer may also offer an employee another place of 

employment.  If an employee refuses the offer, they are then terminated and lose their opportunity for 

a severance payment. If the post office chose to transfer the employee to another workplace, only the 

costs associated with a staffing agent would arise. In this case, the amount of the cost savings would 

relate to reductions in wage costs (net wage plus employer contributions).  

Conclusion  

The queuing theory is a mathematical discipline that deals with processes affected by various 

parameters. The aim of the queuing theory is to ensure that the service lines are sufficiently exploited, 

while limiting the creation of lengthy queues. Improving the efficiency of some part of the system 

usually leads to cost savings. In this paper, the results show that the queuing theory is a powerful 

optimization tool that would help save the labor costs of a post office in Bytca. The optimization 

proposal itself was preceded by a detailed analysis of the system, which included measuring customer 

inflow and service times. It also included verifying the probable distribution of the system´s input 

parameters mentioned above and selecting the most fitting model of the queuing system. Several 

simulation scenarios helped examine the characteristics of the system and led to optimizing the 

number of service compartments available at time intervals to service the intensity of incoming 

customers. At the time of the study, six service compartments were available to the customer for the 

entire opening time of the post office. It is proposed that five service compartments operate in the time 

interval from 8:00 to 14:00 hours, six service compartments during 14:00 to 16:00 hours, and only 

four from 16:00 to 17:00 hours. The second part of the analysis concerned the working schedule of 

post office compartments employees. At the time of the study, there were nine compartments 

employees of post office who alternated between two service compartments. The study´s optimization 

proposal modifies the work schedule of compartment employees, specifically employees serving 

Universal Compartments 3 and, 4. By reducing the number of service compartments in most time 

intervals, the serving of the compartments could be managed by two employees. The third existing 

employee could be offered a position at another post office in the neighborhood. In this way, the Bytca 

post office would avoid the costs associated with severance payments. 
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