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MEASURING THE CAPABILITIES OF 

LOGISTICS PROCESSES OF PRODUCT 

DELIVERY 
 

Abstract: This paper represents a method of 

measurement and analysis of capabilities of logistics 

processes of product delivery from distribution centers 

to retail facilities of trading companies. The method is 

based on the process mapping, control charts, 

statistical process control, and calculation of the 

process capability index. The time of product delivery 

has been taken as the critical parameter for process 

measuring and monitoring.  

Keywords: logistics processes, delivery time, process 
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1. INTRODUCTION 
 

A logistics process can be defined as a 

set of interrelated and regulated activities 

that are mainly related to movement and 

stillness of material products. These 

processes take place at different levels, 

from the global processes in logistics 

networks and supply chains to elementary 
operations and activities in micro logistics 

systems. For the implementation of 

complete logistics services and meeting 

the customer demands, the process 

capability at the supply chain level is 

crucial. A high level of logistics process 

capability in the supply chain implies a 

harmonious performance of all activities 

without any conflict, delay, stagnation, 

variation or termination. 

However, the supply chain is a very 
complex structure, where the processes are 

implemented in different networks by 

different logistic systems, which, to a large 

extent, causes breakdowns and variations 

in their implementation. The breakdowns 

and variations greatly affect the logistic 

process capabilities and the service level of 

product delivery. In order to meet strict 

market requirements and user 

expectations, it is necessary to establish 

processes that are capable of meeting the 

specified target values of performance 

indicators. This paper addresses the 

problem of measuring and analyzing 

logistics process capabilities at the stage of 

product delivery to end-users. The paper 

consists of two parts. In the first part of the 

paper, we present the problem of 

measuring and monitoring the capabilities 

of logistics processes of product delivery, 
and in the second part of the paper, we 

present the procedure for measuring and 

monitoring the processes, with numerical 

examples. At the end of the paper, a 

concluding discourse is presented. 

 

 

2. PROBLEM DESCRIPTION  
 
The process of product delivery from 

the distribution center to the retail facilities 

implies a range of performances that 

should be done in order to meet user 

requirements and expectations [1]. One of 

the key performances is the time of 

product delivery, which implies the period 

from the moment of ordering to the 

moment of product delivery to the 

recipient in the store (Figure 1). 
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Figure 1 - The process of product 

distribution and delivery 

Based on the projected and planned 

delivery time, retail facilities devise their 

sales, the level of supplies and the supply 

system. If there is a significant departure 

from the target value in delivery time, 
retail facilities may not be able to respond 

to the consumer demand and requirements, 

which will lead to their dissatisfaction, loss 

and negative propaganda. A direct result of 

that is a decline in turnover, profit and 

competitiveness of the retail system.  

To prevent such a scenario, it is 

necessary to establish a process of product 

delivery which will be able to meet the 

specified (planned, projected) values of the 

product delivery time. It is necessary to 
measure, monitor and improve the delivery 

time in the long run, which is a 

prerequisite for increasing the capacities of 

the product delivery process. A substantial 

improvement is reflected in the process 

reproducibility and the compliance with 

user requirements. 

Taking into account the duration of 

the process, the process capability can be: 

Long-Term Process Capability, 

Preliminary Process Capability and Short-

Term Capability. It should be noted that 
the process capability analysis measuring 

is carried out after a long period of time, 

during which all possible variations may 

appear.  In the following segment of the 

paper, a procedure for measuring and 

analysis of capabilities of logistics 

processes of product delivery is presented.  

 

3. MEASURING THE 

CAPABILITIES OF PRODUCT 

DELIVERY PROCCESS  
 

The procedure for measuring the 

product delivery process implies the 
following steps:  

 mapping of logistics processes,  

 creating control charts and 

defining the central values, the 

upper and lower tolerance limits,  

 statistical process control,  

 determining the index and other 

measures of process capability.  

 

3.1. Logistics process mapping 

The process of product distribution 
and delivery covers a wide range of 

logistics activities, such as: forming, 

transferring and modifying the form, 

product commissioning in the warehouse 

and forming the shipment unit, loading, 

transportation and product delivery, 

preparation, filing out and delivering 

related documents, and the like. In order to 

successfully identify all the activities, 

determine the order in which they take 

place, and their interconnection, it is 

necessary to perform the logistics process 
mapping. As a result of the mapping, a 

map (network) of processes and activities 

is created (Figure 2). The process mapping 

can be performed by using a variety of 

techniques and methods, such as: process-

oriented methods, structural analysis, 

object-oriented analysis, and the like. 
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Figure 2 - Process mapping 

3.2. Creating control charts  

After mapping and defining the 

delivery process, it is necessary to provide 

a way of their monitoring and 

management. It is necessary to define 

control charts, as a tool for process 

monitoring and regulation. Control charts 

are a basic tool with which the statistical 

process control is implemented, and they 

are a graphic representation of processed 

data that serve for monitoring the course of 
a process. The primary role of control 

charts is a detection and visualization of 

disturbances in processes. For example, if 

the realized values of the product delivery 

time are within the tolerance limits, it is 

considered that the process of product 

delivery is under control; otherwise, the 

process is out of control (Figure 3). 
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Figure 3 - Process control chart 
 

If the process is out of control, it is 

necessary to identify and eliminate the 

causes of deviations and variations, and 

establish process stability. The elimination 

of major causes of process variations and 
bringing the process average as close as 

possible to the target value can be 

performed after assessing the process 

capability. A reliable estimation of process 

capabilities can be done only when the 

process is under control. If the process is 

not under control, calculating the 

capability index is a mere formality and 

pretense. 
 

3.3. Statistical process control  

Measuring and analyzing the process 

capabilities is based on static data, which 

are obtained by measurement and 

statistical processing of actual values of a 

specific parameter. The process capability 

index is determined by assuming that the 

distribution of the data obtained can be 

approximated by a normal distribution 

(Figure 4). 
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Figure 4 - Statistical process control 

 

On the basis of statistical process 
control, it is considered that a process is 

capable if the range of specifications is 

greater or equal to the range of the 

process. The range of specifications 

(prescribed tolerance) T is the area 

between the upper (UCL) and lower 

control limit (LCL), i.e. T = UCL - 

LCL. The range of the process implies the 

area within ± 3 standard deviations (6σ) in 

relation to the process average (99.73% of 

the area under the normal distribution 
curve, with which the process is 

approximated). This means that the 

process is capable if: T ≥ 6·σ.  

 

3.4. Process capability measures  

Process capability measures are 
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different capability indices, such as 

Potential Capability, Capability Ratio, 

Lower and Upper Potential Capability, 

Demonstrated Excellence. In this paper, 

potential capability and demonstrated 

excellence are used as measures of 

capability [2, 3]. 
Cp - Potential Capability is the ratio 

between prescribed and actual tolerance, 

i.e.: 

6

T
C p   

The value of Cp index directly 

indicates whether the process is 

capable. The higher the index value is, the 

lower the process spread is (Figure 5). In 

theory, the process is capable if Cp ≥ 1; if 

Cp ≤ 1 the process capability is 

questionable. However, different systems 

adopt different Cp values as a criterion of 

the process capability. Thus, for example, 

the Japanese economy considers that the 
process is capable only if Cp ≥ 1.33. If 1 ≤ 

C ≥ 1.33, it can be said that the process is 

capable, but it needs further scrutiny [4].  

Logistic process capabilities 

measuring has been carried out on an 

example of product delivery from three 

distribution centers. In the distribution 

process planning phase, based on user 

requirements, the target values of delivery 

time have been defined, ranging between 

8.5 and 9.5 hours, with the central value of 

9 hours. After measuring the delivery time 
from the distribution centers, a standard 

deviation has been determined, ranging 

from 0.1 to 0.3, depending on the 

distribution center (Table 1). 

 
Figure 5 - Process spread, depending on 

the Cp index value [5] 

In order to obtain the Cp value, i.e. 

determine the capability of the product 

delivery process from each distribution 

center, it is necessary to divide the delivery 

time tolerance interval (UCL - LCL = 9.5 - 
8.5 = 1) with 6σ for each distribution 

center.  

Table 1 - The standard deviation of 

product delivery time and the Cp value 

Distribution 

center 
σ 6σ Cp 

DC1 0.1 0.6 1.66 

DC2 0.25 1.5 0.66 

DC3 0.3 1.8 0.55 

Based on the obtained values, it can 

be concluded that, only in DC1 
distribution center, Cp value is greater than 

1, which means that only this distribution 

center is capable of delivering products in 

accordance with the user requests and 

defined target values.  

The stated method of capability 

measuring is based on the assumption that 

the process is ideally centered. However, 

in real systems, this is often not the case, 
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so it is necessary to use other measures, 

such as the excellence index 

(Demonstrated excellence) Cpk, which is 

determined in the following manner:  

)
3

,
3

min(






 LCLUCL
Cpk


  

If the process is ideally centered, then 

Cpk = Cp. If the process is not centered, a 

better measure is the process capability 

index Cpk. If delivery time ranges between 

8.7 to 9.3 hours, with the average value of 
9 hours, but the process is not centered, so 

the mean value is μ = 8.9 hours with the 

standard deviation of σ = 0.1. This is the 

reason why in a number of deliveries, the 

time of delivery is not in accordance with 

the specified limits. If the Cp value was 

observed, in this case it would be Cp = 1, 

which could lead to a wrong conclusion 

that the delivery process is capable. 

However, Cpk takes values Cpk = min 

(1.333, 0.666). Since the value Cpk = 
0.666 ≤ 1, it can be concluded that the 

delivery process is not capable enough.  

 

 

4. CONCLUSIONS 
 

Process capability assessment 

provides an answer to the question of 

whether the process should be improved 

and how much. The logistics process 

capability analysis implies a consideration 

of various causes that lead to process 

variability. When it comes to logistics and 

product delivery, those are very dynamic 

and stochastic processes that are 

susceptible to the effects of random and 
specific causes. The goal is to discover the 

causes, eliminate them or reduce their 

impact, and thus bring the process into a 

stable state, i.e. under the statistical 

control. Process capability assessment 

determines the process efficiency in 

conditions where the process is not 

exposed to the influence of special 

causes. Process capability indices are 

typically calculated after the process has 

been developing for a sufficiently long 

time, after a certain time, during which all 
the possible effects of variations could 

have appeared. It is of particular 

importance to choose a critical parameter, 

through which the processes will be 

monitored and measured. It should be 

noted that the value of critical parameters 

may be the result of a series of processes, 

which is often the case in logistics. In such 

cases, it is necessary to analyze the 

capability of each of these processes. 

Initial process analyses are often more 
useful than subsequent process analyses. 
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