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Abstract

The paper deals with problematic nature of measuring of process performance. It in-
cludes a designed procedure of process performance monitoring, evaluation of logistic 
processes quality, and also measuring of the impact of marketing activities on the prof-
itability of process output, i.e. a product, by means of appropriate indicator. 
There are several performance indicators that companies use to monitor the perfor-
mance of their processes and business strategies with respect to their objectives. To 
monitor these indicators, enterprises rely on dashboards that present one or more in-
dicators along with contextual information to help decision makers identify deviations 
and their root causes. Associated benefits related to the process performance mea-
surement system can be seen, for example, in better decision-making, flexible human 
resource management and process management structures. By using rolled steel sheets 
in a large metallurgical plant as an example, there will be shown how the performance 
of the rolling process can be improved by monitoring the tangible financial indica-
tor. Subsequently, the experience was from case management companies presented to 
further incorporate a practical view of implementation and related issues. Finally, the 
reasons why the organization prefers the observed indicator during implementation of 
the process performance of measurement system is explored in order to understand 
the causes and consequences.
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INTRODUCTION

There are a number of procedures based on different economic indi-
cators that can be used to estimate business performance in some way. 

The review of the literature has highlighted various definitions of 
performance measurement and its management. Bititci, Carrie, and 
McDevitt (1997) show performance measurement like a process. 
According to Ferreira et al. (2009), performance management systems 
enable organizations not only to measure, assess, improve and reward 
workers, but also to support learning organization and engaging in 
informal controls. 

Otley (1999), Neely (2005) and Sahoo et al. (2012) declare that the core 
of a performance management system supporting company ś strategy 
is performance measurement systems. Most of the commonly used 
frameworks of performance measurement systems include financial 
and non-financial performance measures (Kaplan et al., 1992; Neely et 
al., 2001; Ittner & Larcker, 2001; Bontis & Nikitopoulos, 2001; Venanci, 
2010; Kádárová et al., 2014).

These are procedures mostly relying on the already achieved economic 
parameters mainly in the cumulative form and for the whole company. 
Therefore, the improvement of individual processes in a company is 

© Renáta Turisová, Michal Tkáč, 
Miloš Pachta, 2018

Renáta Turisová, Ing., Ph.D., 
Associate Professr, Department 
of Safety and Quality, Faculty of 
Mechanical Engineering, Technical 
University of Košice, Košice, Slovakia.

Michal Tkáč, Dr.h.c. prof. RNDr., 
CSc., Professor, Department of 
Quantitative Methods, Faculty of 
Business Economics with seat in 
Košice, University of Economics in 
Bratislava, Košice, Slovakia.

Miloš Pachta, Ing., Ph.D. Student, 
Department of Quantitative Methods, 
Faculty of Business Economics 
with seat in Košice, University of 
Economics in Bratislava, Košice, 
Slovakia.

process performance, product, return on total assets, 
margin velocity

Keywords

JEL Classification D24, L15, L25, M21

This is an Open Access article, 
distributed under the terms of the 
Creative Commons Attribution 4.0 
International license, which permits 
unrestricted re-use, distribution, 
and reproduction in any medium, 
provided the original work is properly 
cited.



478

Problems and Perspectives in Management, Volume 16, Issue 3, 2018

rather oriented to non-financial indicators set in such a way that their improvement is reflected substan-
tially in the performance of the entire company. Such non-financial indicators may cause the respon-
sible staff to make decisions that do not comply with the business plan and only increase costs instead 
of focusing on gains in the implementation of individual processes. Therefore, it is necessary to create 
such procedures that could generate different financial and non-financial information about processes. 
Increased company’s performance increases its value, because the value of any company is determined 
by its performance. 

Therefore, it is possible to describe the performance associated with financial activity and related indi-
cators as the lagging indicators that contribute to long-term improvements and outcomes (Hernaus et 
al., 2012).

In order to improve the performance of business processes, it is necessary to constantly look for such 
a set of business performance indicators (financial and non-financial) that the links between them can 
clearly reflect their performance and their interaction.

Wieland et al. (2015) noted that critical for the success of the business are the right amount and the right 
measures.

Increased business performance cannot be achieved by any simple ad hoc improvement of any indica-
tor. This is a very complex process requiring systemic approach. The most common negatives hindering 
performance increase and thus the success of a company are as follows (Kassay, 2001):

• low productivity of work and underused skills of workers;
• long production times, and thus failure to meet deadlines;
• inefficient use of material, poor manufacturing structure, non-synchronized production, compli-

cated material flows;
• lack of motivation of workers, inefficient communication, poor corporate culture;
• wasting in the field of business procedures and processes, inefficient logistics.

It is important to be aware of the relationship between performance, quality and productivity. 
Performance is characterized as a degree of results achieved by a company, processes, groups, and in-
dividuals. Quality is characterized as a degree of set of internal indicators that meet customer require-
ments, and productivity can be characterized as a proportion between inputs and outputs. Product 
quality is the level of product capacity to meet customer requirements. Productivity is linked to the ef-
fective utilization of inputs and resources that are necessary to complete the process. Increased produc-
tivity is achieved by better use of information and material inputs and better use of material and human 
resources. Productivity also determines the degree of results achieved. If these results lead to meeting 
customer’s needs, then productivity and quality directly affect performance in a significant way. Most 
productivity problems are associated with poor quality. To resolve this issue, we must first remove dis-
crepancies occurring in the processes. If we want to increase performance, we also need to address the 
issue of increasing productivity and quality improvement. This shows that performance of the company 
and processes is a function of productivity and quality (Nenadál, 2001).

1. BUSINESS PERFORMANCE 

INDICATORS

A suitable selection of indicators by means of which 
a company wants to manage its processes is gener-
ally the basis for assessing the performance of the 

business and its processes. Subsequently, the ex-
pected values of these indicators are compared to 
the actual values that resulted from assessment. By 
such comparison, it is usually possible to identify 
the deviations between the plan and the reality in 
real time. Business management should correctly 
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identify and interpret the causes of the respective 
deviations. Corrective measures come as the next 
step leading to process improvement, as well as 
the change in performance, respectively, business 
strategy correction. As a rule, performance indi-
cators are divided into financial and non-financial 
indicators. Their goal is to monitor performance, 
respectively, efficiency of cash flow, but also effi-
ciency of product quality sale, productivity, pro-
duction, etc. Business performance indicators can 
be categorized by using the themes of indicators of 
the company (see Table 1).

The themes of performance indicators presented in 
Table 1 in red represent financial indicators. Based 
on such indicators, the company can improve its 
competitiveness in terms of other companies and 
thus become more successful.

The principles of measuring the performance of 
business processes are defined as requirements for 
effective measuring the performance of business 
processes. All key processes, such as those pin-
pointing customer requirements, should meet all 
of the requirements of the performance measuring 
principles. We monitor other processes in terms of 
their performance only to the extent that outputs 
from the process can affect the performance of the 
main manufacturing process. Measuring the per-
formance of company’s processes should be based 
on economy, objectivity, and should be implement-
ed and planned by qualified workers. Early timing 
of measuring is vital and also taking into account 
its repeatability, especially in the case of poor per-
formance. We characterize performance meas-
urement and performance assessment separately, 
because they are related, but have different goals. 
We determine reality by measuring and we eval-
uate it by assessing. When selecting measurement 
attributes and business processes performance 

assessment, it is appropriate that these attributes 
correspond to the system approach to their man-
agement. Therefore, their appropriate selection is 
very important in determining performance indi-
cators. They should be comprehensible as regards 
to interpretation, but at the same time simple as 
regards to their calculation, as well as the collec-
tion of data necessary for their quantification.

Key Performance Indicators (KPIs) also mean 
such valuation metrics that help businesses define 
and quantify progress of meeting corporate goals 
set out in their corporate strategy more success-
fully. They are the key to success only if they are 
quantifiable and if they truly reflect the company’s 
objectives.

In companies, we often encounter a kind of “in-
consistency” in assessing performance. While 
Finance Department staff use almost exclusively 
financial indicators for assessment of company’s 
performance, the Production staff tends to eval-
uate the performance exclusively by using non-fi-
nancial indicators. When selecting indicators, it 
is inevitable to avoid indicators that are interde-
pendent. They must be selected to cover all the im-
portant areas directly and indirectly affecting the 
performance of the business as much as possible. 
Choosing the right set of performance indicators 
leads to increased competitiveness through con-
tinuous performance growth.

It is possible to efficiently improve the perfor-
mance of internal processes, ensure production 
quality, health and safety at work, even to mini-
mize the impact on the environment by means of 
correctly set and mutually complementing finan-
cial and non-financial indicators. Such indicators 
include, for example, sales volume per individual 
customer in natural units, sales revenues per indi-

Table 1. Framework of themes of company’s performance indicators

Source: Own processing.

Indicators of: As a rule, it is: Indicators of: As a rule, it is:

time;

minimization 

quality;

maximization

wastage rate; flexibility;

costs; added value;

losses; productivity;

malfunctions (errors) assets utilization;

customer satisfaction;

good will
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vidual customer, feedback from customers – the 
ratio of the new customers to the addressed cus-
tomers, the share of new products in total sales, etc. 

By introducing appropriate non-financial indica-
tors into the rating system, the informative capac-
ity of the evaluation will generally increase and 
consequently, it is possible to reduce various short-
ages related to complexity, respectively, worse in-
terpretation of financial indicators. Monitoring 
of these indicators contributes to meeting oth-
er aspects of performance leading to long-term 
business success. For non-financial indicators, 
we need to build on their necessary connection 
to company’s strategic and long-term goals. They 
must be set up in such a way that their change, ei-
ther positive or negative, can be identified imme-
diately. Generally, each production parameters 
generate a large number of such indicators. Their 
appropriate classification is vital, e.g. company’s 
position on the market (brand, market share, pric-
es of products), customers (customer satisfaction 
and loyalty), innovation (quality of products and 
services, percentage of unsuccessful projects), em-
ployees (corporate culture, employee satisfaction, 
percentage of overtimes).

We can use certain performance indicators across 
the whole range of measurement. These are in-
dicators of universal character. The selected uni-
versal indicators of performance of processes are 
shown in Table 2 (Nenadál, 2001).

Table 2. Universal indicators of measuring 

processes performance 

Universal indicators of 
processes performance

Continuous process duration

Effective use of process duration

Utilization of available process 
capacities

The number of registered 
deviations within the process

Total costs of the process

Effective use of costs

We use measuring indicators of production pro-
cesses performance for the purpose of operational 
management of production. The term manufac-
turing process can be understood as any process 
in which material inputs are transferred to materi-
al outputs at the production site. A summary of se-
lected indicators for measuring the performance 
of production processes is presented in Table 3.

Table 3. Indicators of measuring performance of 

production processes

Source: Own processing.

Indicators of measuring 
performance of production 
processes 

Machine productivity

Employee productivity

Capital productivity

Utilization of inputs

Overall device efficiency

Average profitability per 
employee

Ratio of work hours 
to performance

Indexes of machines and 
processes capacity

Value at the semi-finished stage 
of production

Material turnover rate

The number of days of keeping 
the stocks in storage

Value of semi- finished 
production

Non-productive processes are all other pro-
cesses that we perform as part of product 
manufacture. These include, for example, pre-
production processes (marketing research), 
processes in the course production (mainte-
nance), and after-production processes (ser-
vicing). Performance indicators of non-pro-
duction processes are applied in different ar-
eas of these processes. Overview of the select-
ed indicators is shown in Table 4.

Table 4. Indicators of measuring performance of 

non-production processes

Source: Own processing.

Design and development

The time of introducing a new 
product on the market

ROI in design and development

Ratio of profit to design and 
development costs

Share of sales of min. One-year 
old products within company 
revenues

Share of correction costs 
of design and development 
documentation to design and 
development costs

User effect as a result of a new 
product use

Productivity per design 
development worker

Changes of value degree for 
customer
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Table 4 (cont). Indicators of measuring 

performance of non-production processes

Purchase

Average commitment of stocks

The share of the invoiced 
purchase price in total purchase 
costs

Average response time to 
internal customer requirements

The volume of performance per 
purchase department employee

The average cost of finding one 
eligible supplier

The share of supplier audit costs 
in total purchase costs

Sale

Customer profit

Customer costs

Turnover per customer

The number of lost customers 
per year

Daily order level per one year

Number and value of lost 
customers due to failure to 
satisfy them

The number of weekly faulty 
orders

The cost of meeting different 
types of customers (ABC 
analysis)

After-sale service

The proportion of fulfilled 
customer service obligations to 
total obligations

Average warranty periods 
provided to customers

The proportion of the 
promotional service cost to the 
total service costs

The proportion of new service 
requirements to the total 
number of requirements over 
the time

Using the capacity of a service 
worker

Maintenance

Maintenance efficiency index

Average duration of one 
maintenance operation

Average time from detection 
of fault until the beginning of 
repair

Share of repairs and 
maintenance intervals within the 
available workstation capacity

Proportion of maintenance costs 
to production costs

The share of external operations 
within the total number of 
maintenance operations

The number of Maintenance 
staff to the number of 
production workers

Capacity utilization of 
Maintenance staff

2. FINANCIAL  

PERFORMANCE 

INDICATORS  

OF A COMPANY

In practice, a large number of financial indicators are 
used to assess business performance as well as pro-
cesses. These are, for example, the so-called financial 
health indicators that can be used to assess the per-
formance of individual processes, as well as the com-
pany as a whole (Lipson, 2007; Schwarz, 2005).

These indicators also include a group of profitabil-
ity indicators. In the following part, we will be fo-
cussing on one specific indicator known as Return 
on Assets (ROA). Return on assets is an indicator 
for the utilization of total assets.

We are going to demonstrate the way a new indi-
cator can be created by combining financial and 
non-financial indicators in a particular example 
of a steel sheet rolling process, i.e. a major pro-
duction process of a large metallurgical company. 
This indicator is simple, easy to interpret, and us-
able for real-time process performance monitor-
ing, although its nature is based on a static evalu-
ation characteristic of financial indicators. In the 
following part, it will be termed “margin velocity”.

The aforementioned metallurgical company has 
the ambition to be a leader in the steel sheets pro-
duction and to produce high quality products. By 
continual improvement of manufacturing pro-
cesses and customer service quality, it meets its 
strategy plan of increasing business performance.

Therefore, the company is aiming to increase its 
performance by increasing productivity and re-
ducing costs. It also increased its productivity by 
installation of a new galvanizing line, expansion 
of the high-voltage switchgear, as well as the re-
construction and modernization of rolling mills. 
The company achieves the reduction of production 
costs, which is a prerequisite for market success, 
through control systems, as well as through con-
tinuous improvement of processes.

There is strong global competition in the steel 
sheet market where the aforementioned metallur-
gical company sells its products. The above-men-
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tioned ROA indicator is very closely monitored 
in this industry because the volume of assets with 
which these companies are doing business is ex-
tremely large. Even in the case of the metallurgical 
company mentioned above, these are manufactur-
ing facilities worth several billion euros.

The role of finance, sales, marketing, and manu-
facturing managers is to seek ways to maximize 
company profitability, thereby increasing the effi-
ciency of assets utilization and consequently busi-
ness performance. Everyone will make efforts to 
contribute to achieving the common goal, but the 
ways and means used to achieve it will be different. 
Therefore, for example, sales revenue is considered 
to be one of the most important key indicators for 
Sales Department. The projected revenues, typi-
cally determined at the beginning of the year, are 
compared with the values achieved at the end of 
the year. The problem of such a performance as-
sessment lies in the fact that the range of produc-
tion is wide, and the revenues generally depend 
significantly on the so- order portfolio. These are 
individual types of products that are ordered in 
different volumes, have different prices, but also 
the production-related costs.

The aim of sales is to create a portfolio of orders in 
such a way that the company makes the best use 
of the available resources and increases the per-
formance of its activities in order to make a profit.

The most common indicator of profitability in the 
sales segment is the gross trade margin. This is due 
to the fact that we can only calculate the net prof-
it after the closure of the accounts, which is too 
late for possible business strategy corrections for 
the given period. The profitability indicator men-
tioned above is therefore the difference between 
the planned costs and the sales. The higher the 
gross margin, the higher the net profits. However, 
the absolute amount of profit is also important. 
When comparing individual components, each of 
which having different amount of assets, the unit 
margin has a higher reporting value.

The amount of steel produced in the metallurgi-
cal plant can be quantified by weight (how much 
weigh in metric tons) or by the area (what area 
in square meters is covered by a steel sheet). The 
second option is less common, but it depends on 

the industry which units are preferred. Next, we 
will be using the unit gross margin converted to 
metric tons as an indicator. We assume that higher 
unit margin is better than lower unit margin.

By linking the gross margin indicator to produc-
tion line speed, we will get a new indicator that 
takes into account both important aspects leading 
to higher profitability. As we have already men-
tioned, we named this indicator as “margin ve-
locity”. It expresses the speed in which a compa-
ny generates profit when producing a given prod-
uct. Margin velocity is calculated by the following 
equation:

( )
Margin velocity = 

= Sales price-Cost roduction .P  rate⋅
 

The motivation for creating a margin velocity indi-
cator is the fact that it can help to estimate in a very 
simple way in which manner a particular type of 
rolled sheet will influence the generation of prof-
it. While any experienced salesperson, e.g. in food 
industry, can estimate the margins for each item 
in the shopping cart and hence determine his sales 
revenue, in the Production Department, the indi-
vidual workers are focused on non-financial per-
formance indicators only. This may result in their 
decision in favor of a less profitable order portfolio. 
The indicator created in such a way is particular-
ly important if company’s production assortment 
contains a large number of production items. Each 
of these production program items has a differ-
ent unit margin and a different production rate. 
Moreover, the individual prices, costs and vol-
umes of production constantly change. They re-
spond to market demands, as well as to the exter-
nal environment in which the company operates. 
The margin velocity indicator allows you to make 
the right decisions to solve such a complex issue 
as the optimization of the production assortment.

2.1. Implementation of the margin 

velocity indicator in the company

We are going to use the margin velocity indica-
tor to determine how much more advantageous 
for a company are contracts on higher diameter 
rolled sheets than contracts on lower diameter 
rolled sheets. The aim is to find such a cross-sec-
tional limit value that significantly separates more 
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advantageous contracts from those less advanta-
geous. Based on internal company data, we deter-
mined that the cross-sectional limit value of the 
sheet is 670 mm2. Next, we are going to show that 
if we take into account the classical unit margin 
indicator, the values above and below the above-
mentioned threshold may be very similar. For ex-
ample, a product with a cross-sectional area of less 
than 670 mm2 has a unit margin of EUR 257 per 
ton and a product with a cross-sectional area ex-
ceeding 670 mm2 has a unit margin of EUR 245 
per ton. The average unit margin difference is only 
EUR 12 per ton. The difference in price is EUR 15 
per ton and the difference in costs is $3 per ton. 
These differences are practically negligible. It is 
only about 5% difference in margins, which we 
might have hardly noticed in a classic way without 
using the margin velocity indicator.

After calculating this figure (see Figure 1), which 
we obtain from the detailed technological speci-
fication for a device, we can see that the margin 
velocity is different in both cases.

What looked almost the same in terms of unit mar-
gin, looks different with the use of margin veloc-
ity. Margin velocity enables us to see that margin 
velocity in sheets with a cross section higher than 
670 mm2 is EUR 866/min, which is almost double 

the value than in metal sheets with a cross-section 
of less than 670 mm2 where it reaches the price of 
only EUR 484/min.

Margin velocity can be used for different product 
types or customers. As an example, we will cal-
culate the margin velocity of the products of the 
above-mentioned metallurgical company. We will 
use the so-called bubble graph (see Figure 2), in 
which the x coordinate represents the margin ve-
locity values, and the y coordinate represents the 
unit margin. 

The size of the bubble corresponds to the volume 
of sales of the given product, respectively, to vol-
ume of orders per customer. The values of unit 
margins and margin velocity are shown in Table 5.

For easier interpretation, we will mark the cen-
tral cross being the intersection point of two lines 
parallel to the axes. Their intersections with indi-
vidual axes are as follows. The x-axis intersection 
is represented by average value of margin veloci-
ty, and the y-axis intersection point is represent-
ed by the value of average unit margin. The graph 
(see Figure 2) is thus divided into four quadrants 
(I-IV). Connection to each of these quadrants is 
characterized by different pair of values related to 
the x- and y-axis variables:

Figure 1. Cross-sectional limit value

Source: Own processing.

Unit 

margin 

EUR 257/t

Unit 

margin 

EUR 245/t

Sales price EUR 530/t

Costs EUR 272/t

EUR 515/t

EUR 269/t

Cross-sectional area below 670 mm2 above 670 mm2

Unit margin USD/ton

Production rate t/hour

Margin velocity

EUR 484/min EUR 866/min

257 113

EUR  29041 hour

 245 212

EUR  51940 hour



Margin velocity
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1) quadrant I – above-average unit margin and 
above-average margin velocity;

2) quadrant II – below-average unit margin 
and above-average margin velocity;

3) quadrant III – below-average unit margin 
and below-average margin velocity;

4) quadrant IV – above-average unit margin 
and below-average margin velocity.

All bubbles in the quadrant IV present the prod-
ucts for the metallurgical company as above-av-
erage profit products in terms of unit margin, 
however, from the point of view of margin veloc-
ity, they are products the profit of which is below 

Table 5. Calculation of margin velocity
Source: Own processing.

Product
Sales price 

(Eur/t)
Costs 
(Eur/t)

Production rate 
(Eur/hour)

Margin* 
(Eur/t)

Margin 
velocity** (Eur/

hour)

Margin velocity 
(Eur/min)

Volume 
(t)

HRC 303 222 650 81 52650 878 188533

HRSh 336 227 683 109 74447 1241 154946

HRSt 312 219 643 93 59799 997 21848

P&O 351 234 631 117 73827 1230 60071

CRC 365 234 635 131 83185 1386 113884

CRSh 384 237 669 147 98343 1639 40826

CRSt 387 242 582 145 84390 1406 13431

Fullhard 389 242 598 147 87906 1465 193

HDG 462 327 641 135 86535 1442 63735

Dynamo 432 281 570 151 86070 1435 50619

Color 577 420 614 157 96398 1607 23056

Tinplate 490 289 454 201 91254 1521 69622

Notes: *Margin = Sales price-Costs. **Margin velocity = (Sales price – Costs) × Production Rate. In which: HRC – hot rolled 
coils, HRSh – hot rolled sheets, HRSt – hot rolled strips, P&O – pickled and oiled sheets, CRC – cold rolled coils, CRSh – cold 
rolled sheets, CRSt – cold rolled strips, DN – dynamo sheets, HDG – hot dip galvanized sheets, Color – plastic-polished sheets, 
Tinplate – tinplate sheets, Fullhd – Fullhard.

Figure 2. Graph of margin velocity of products

Source: Own processing.

50

100

150

200

250

500 750 1000 1250 1500 1750 2000

Average margin velocity 1354 Eur/min

Average margin 135Eur/t

HRC

HRSh

HRSt

P&O

Fullhard

Dynamo

HDG

Color

Tinplate

CRC

CRSh

CRSt

margin velocity (Eur/min) 

Quadrant IV Quadrant I

Quadrant III Quadrant II

margin (Eur/t)
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average. Therefore, these are products that appear 
very profitable in terms of unit margins so they 
are highly recommended by the Sales Department. 
However, the interpretation of the margin velocity 
indicator proves that the preference of such prod-
ucts is non-profitable within the range of prod-
ucts offered. On the contrary, everything that ap-
peared to be less effective is shedding a new light 
in the quadrant II after applying a new indicator.

The content of this quadrant could also be called 
the “hidden reserves”. If the company attempted 
to replace each bubble (product, client, contract) 
from the quadrant IV by the bubble (product, cli-
ent, contract) from the quadrant II, it would un-
doubtedly contribute to increased profitability and 
thus sales performance.

2.2. Margin velocity as a quality 

indicator of logistic processes

Production rate indicator is the part of calculation 
of the margin velocity indicator. This indicator 
can be calculated as follows:

number of manufactured 
tons of a given assortment

Production rate = .
time for which 

it was manufactured

 

It is typically a non-financial indicator of process 
performance. In the next part, let us consider the 

time needed for production of a particular prod-
uct. It is a parameter that is influenced by the roll-
ing speed but also by the time necessary for ad-
justing rolling mill when switching to another as-
sortment. Assuming the rolling speed given by the 
technological process is approximately the same 
for each rolled coil within a given assortment; the 
total rolling time of all the coils of the assortment 
depends significantly on the time needed for ad-
justment of the rolling mill. Such an operation is 
always carried out only at the beginning of the 
manufacture of production batch, which contains 
only products of the same type. Excessively pro-
longed time for manufacture of particular assort-
ment at approximately the same volume typically 
characterizes the deterioration of quality of logis-
tic processes when determining the order of pro-
duction of individual products in the order book.

Table 6 presents a change in the margin velocity 
of the metallurgical plant products as a result of 
change in production rate caused by a change in 
logistics in the production of the individual types 
of products described in Table 5.

The bubble chart (see Figure 3) describes a change in 
margin velocity of products as a result of some other 
production logistic solution over a given period.

For example, the graph evidently shows that the 
HRC product (hot rolled coils) changed its mar-

Table 6. Calculation of the change in margin velocity of products

Source: Own processing.

Product Sales price 
(Eur/t)

Costs 
(Eur/t)

Production rate 
(Eur/hour)

Margin* 
(Eur/t)

Margin 
velocity** (Eur/

hour)

Margin velocity 
(Eur/min)

Volume 
(t)

HRC 303 222 556 81 45036 751 188533

HRSh 336 227 583 109 63547 1059 154946

HRSt 312 219 715 93 66495 1108 21848

P&O 351 234 695 117 81315 1355 60071

CRC 365 234 735 131 96285 1605 113884

CRSh 384 237 546 147 80262 1338 40826

CRSt 387 242 490 145 71050 1184 13431

Fullhard 389 242 620 147 91140 1519 193

HDG 462 327 730 135 98550 1643 63735

Dynamo 432 281 550 151 83050 1384 50619

Color 577 420 580 157 91060 1518 23056

Tinplate 490 289 395 201 79395 1323 69622

Notes: *Margin = Sales price-Costs. **Margin velocity = (Sales price – Costs) × Production Rate. In which: HRC – hot rolled 
coils, HRSh – hot rolled sheets, HRSt – hot rolled strips, P&O – pickled and oiled sheets, CRC – cold rolled coils, CRSh – cold 
rolled sheets, CRSt – cold rolled strips, DN – dynamo sheets, HDG – hot dip galvanized sheets, Color – plastic-polished sheets, 
Tinplate – tinplate sheets, Fullhd – Fullhard.
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gin velocity from EUR 878/min to EUR 751/min. 
Contrarily, the HRSt (hot rolled sheets) process 
changed the margin velocity from EUR 997/min 
to EUR 1108/min. The first case can be interpret-
ed as a deterioration of the logistics processes 
within the hot rolling. Conversely, in the case of 
hot rolled sheets, logistics has been improved. As 

can be seen from the graph, the above-mentioned 
changes have been reflected in the graph of the 
margin velocity of the metallurgical plant’s prod-
ucts. Therefore, monitoring of achievable mar-
gin velocity in real-time can be used for assess-
ment of logistic processes within the production 
organization.

CONCLUSION

Practical experience shows that monitoring and subsequent improvement of individual key indicators 
significantly affecting the performance of processes will be reflected positively in the performance im-
provement of the company. The problem is that there are a number of important indicators, both fi-
nancial and non-financial, the impact of which on performance of processes cannot be considered as 
insignificant. Since tracking a large set of indicators is both time consuming and hard to interpret, it 
is essential to create indicators that combine the benefits of financial and non-financial performance 
measurement of processes. Moreover, if such an indicator is also easy to interpret and is not hard to 
calculate, then there is a high probability that it will be used in an informal manner in practice. It can 
help to detect discrepancies and their correction in real time, but also to determine deviations from the 
financial plan.
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Figure 3. Graph of change in margin velocity of products 

Source: Own processing.
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