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Abstract: Lean manufacturing belongs to the basic philosophies originating in automotive industry. It was originally
based on a number of elementary principles and methods. Companies from other industrial areas have also been
gradually trying to apply these principles. This leads to the incorporation of other tools from various areas into this
concept. The fundamental techniques of lean manufacturing include the hourly stability (output) analysis. This method
can be applied in a wide variety of manufacturing fields. The aim is a stable working worker, not a worker working
rapidly and with large fluctuations. Speed and sudden changes mean inaccuracy, poor quality and problems to the
manufacturing companies. The research has also carried out the hourly stability analysis in a company manufacturing
components for a variety of global car manufacturers. The objective of this article is to evaluate the research of hourly
stability for the selected workplaces.

1. Introduction
Company leanness means doing only those activities
that are necessary, doing them right the first time, doing
them faster than the others, while spending less
money [1]. The current competitive environment puts
enterprises under great pressure [2], [3]. However, it is
not possible to consistently build your company simply
by using cost reductions. Leanness is about improving the
performance of the company by producing more than the
competitors in the given space, by producing higher
added value than the competitors with the given number
of people and equipment, by processing more orders
during the given time, and by consuming less time on the
individual company processes and activities [4]. It is
therefore important to do exactly what the customer
wants, with a minimum number of activities and at
minimum costs. Being lean therefore means earning more
money, earning it faster and with less effort [5]. More and
more manufacturing companies realize that without
fundamental changes in their processes, their existence in
the near future may be at risk [6], [7].

2. Lean manufacturing tools
Lean manufacturing and its principles cannot be
understood as a clearly defined and closed system. This
philosophy allows you to apply a variety of methods and
tools, and it is also possible to use very different
approaches during its implementation [8]. The

implementation of lean manufacturing is mostly a
reaction to some kind of problem in the organization. It is
often recommended during the implementation of lean
manufacturing principles to use a procedure based on the
initial audit of the basic parameters of lean
manufacturing, where the values of the selected indicators
can be determined. According to contemporary approach,
lean manufacturing is a complex system that can evaluate
a variety of aspects and parameters, including the
indicators assessing the quality of the individual
processes, the amount of downtime, but also for example
the variability of the production performance [9], [10].
Lean manufacturing uses tens of tools and metrics for this
purpose. The most commonly used ones are: the amount
of non-conforming production, the OEE of selected
workstations, the set-up times, the inventory turnover rate,
the hourly stability, the continuous production time, and
the C/T of bottlenecks. Their application must, however,
always be based on the specific aspects of each
organization. A number of parameters which are used to
assess the production leanness rely on the principles of
mass production, and it is therefore very difficult to apply
them for example in individual piece production [11],
[12]. That is why it is always necessary to use the
individual approach when applying the lean
manufacturing tools. Special attention must be paid to the
methods and techniques used within the scope of lean
manufacturing. Originally, these techniques were applied
in the production of automobiles. The application of the
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principles of lean manufacturing in other areas was also
accompanied by an increasing number and scope of the
applied methods [13]. There are dozens of different
methods used nowadays. The most typical and frequently
used ones include, for example: TPM, 5S - a system of
good management, visual management, team problem
solving, batch production, management of bottlenecks,
and many others. The concrete use of the individual
methods is again quite dependent on the character of the
manufacturing organization in question.
A different nature of the production process does not
allow a universal application of all the methods.

3. Hourly stability
The basic tools of lean manufacturing include hourly
stability. This tool, in essence, shows the stability of the
planned performance for each hour during a work shift.
This indicator is monitored especially on a problematic
production line (machine) or in a bottleneck. High
fluctuations in the performance of workers may be
associated with a higher degree of non-conforming
production. It is important for a worker to work evenly
during the work shift, thus avoiding fluctuations in
performance. Generally, the reasons for the monitoring of
hourly stability can be summarized as follows:
• using shorter time intervals makes it possible
to effectively identify the causes of the
problems (downtime due to failure to deliver
material, breakdowns of machines, tools),
• process improvement,
• long-term trend monitoring,
• identification of key problems,
• comparison of the performance of more
workers.
The calculation of hourly stability HS can be
performed using equation (1). The result is a percentage
value and it represents the rate of fluctuation of real
performance compared to the planned one.
Hourly stability can be calculated as:

100 %

(1)

TNPPQ - total number of pieces actually produced up to
the planned quantity,
TNPP - total number of planned pieces.

4. Experimental part
The conducted research also involved a study in a
company manufacturing components for the automotive
industry. The hourly stability was measured at the
selected workplace. The measurement was carried out
during 10 shifts. The results were recorded and evaluated
separately for each shift. Table 1 shows a report of a work
shift from 28 November. The table shows the breakdown
of the individual hours, the number of pieces that are
scheduled for the shift, the actual number of pieces
produced, and the actual hourly amount up to the planned
one. The used methodology of the hourly stability
evaluation takes into account: the total actual number of
pieces produced up to the planned amount and the total
number of planned pieces (relation 1).
Table 1. Record of worker performance during the specified
work shift

100

79 %

(2)

The hourly stability for each shift was determined on
the basis of these data. The calculation of the hourly
stability for 28 November is displayed within the relation
(2). The value of the hourly stability in this case is 79%.
This value is at the limit of acceptability. It is generally
acknowledged that the desirable hourly stability rate is
above 80 %. Of course, it always depends on the specific
production conditions.

The hourly stability indicator is usually used in the
mass production environment, where the range of
products is not very wide. They are workplaces
(operations) where the given machine has a high
production cycle. The utilization in the environment of
frequent changes and high product variability is very
limited.

~ 14 ~
Copyright © Acta Logistica, www.actalogistica.eu

Acta Logistica

- International Scientific Journal about Logistics
Volume: 2 2015 Issue: 4 Pages: 13-16 ISSN 1339-5629

HOURLY STABILITY ANALYSIS AS THE KEY PARAMETER OF LEAN MANUFACTURING AND LOGISTICS
Petr Besta; Kamila Janovská; Petr Prosický; Lukáš Hula

Figure 1 Comparison of the planned and actual production
during 28 November 2015

Figure 1 provides a graphic illustration of the
development of the planned and actual value of
production using the given machine. The development
clearly shows how big the difference is between the plan
and the actual production. The same method was used to
evaluate the hourly stability of the machine during the
remaining 9 days.
Concrete values of hourly stability are presented in
Table 2. The table also indicates the average hourly
stability value during the monitored shift. The results
show that there are significant fluctuations in the
performance of the worker within the scope of the
monitored machine. The value of hourly stability
exceeded the required value of 80 % only in a single case.
Table 2. Record of worker performance during the specified
work shift

Measurement
number
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Day
28.11.
29.11.
30.11.
1.12.
2.12.
3.12.
4.12.
5.12.
6.12.
7.12
Average

Hourly stability
(%)
79
75
81
71
68
74
72
68
70
76
73,4

The value rather approached 70 % during most of the
monitored days. The average value of the hourly stability
during the monitored period is 73.4 %. This can be
regarded as totally inadequate.
A secondary analysis, which evaluated the individual
parts of the work shift, was conducted on the basis of this
survey. After the comparison of the results of all the
monitored days, it was discovered that the largest
fluctuations had usually occurred in the first two hours of

the shift. During this time, the workers using the machine
showed the largest deviations from the desired - planned
values. A follow-up analysis of the non-conforming
products was performed afterwards, and it has revealed
that they did not occur at the end of the shift, when the
workers tried to make up for the lost time. The
inefficiency during the first two hours of the shift was
caused by the fact that there were no managers (foreman)
present at the workplace at that time. This was due to the
fact that the company had switched to a five-shift
operation and it was not possible to secure sufficient
number of foreman at the workplace in certain time of the
working day.
The higher occurrence of non-conforming products,
however, had been the impetus for tracking the hourly
output, which eventually revealed the concrete cause.
Considering the huge requirements of companies in the
automotive industry, the possible long-term solution to
the issues related to non-conforming production could
have a major impact.

Conclusions
The analysis of hourly stability of the performance of
a worker (machine) can provide key information for
production management. It is often very difficult to
identify the cause of the problem without a detailed and
exact analysis. The fluctuations in the performance of a
worker during a work shift can have many negative
consequences.
The crucial factors include the high occurrence of
low-quality production, which is primarily the result of
the fact that if a worker works slower during certain part
of his shift, he tries to compensate for the performance
reserve later. Increased performance over a short period
of time logically brings lack of attention resulting in lowquality work (non-conforming products). The research
carried out in the company engaged in manufacturing
parts for the automotive industry has clearly demonstrated
this fact. The increased amount of low-quality production
has unambiguously been influenced by large fluctuations
during the work shift.
The hourly stability as a fundamental tool of lean
manufacturing enables simple identification and
elimination of these problems. In the current highly
competitive environment, it is always better to use and
preventively apply the tools helping us to prevent any
problems. An appropriate and timely performed
preventive action is always cheaper than the subsequent
solution of generally expensive problems.
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