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ANALYSISOF THE POSSIBILITY OF USING KEY
PERFORMANCE INDICATORSIN THE SYSTEMS
OF LOGISTICSAND PRODUCTION ENTERPRISES

Key Performance Indicators (KPIs) are one of thestmimportant management tools in
enterprises. Their proper implementation and apfitio help to improve and control both the
processes and the effectiveness of activities tiakkam in the organization. The study aimed
to analyze the degree of use of the Key Performbrtieators in information technology (IT)
systems by logistics companies and manufacturingpemies and to investigate possible
differences in the scope of knowledge and use d§ lRtween logistics and manufacturing
companies. The conducted analyses indicate thdtuption companies tend to use financial
and non-financial KPIs, while logistics companieaimy use financial indicators. Based on
the pilot studies, the degree of use of KPIs wasssed as high. Respondents in the survey
indicated a high or very high level of efficieneythe use of KPIs in the context of general
objectives of enterprises from the perspective o$tamers, finances, processes, and
development.
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1. INTRODUCTION

In recent years, economic changes have contriliotéie fact that both the quality of
products and services as well as ISO standardigatftect innovation. These factors have
become a priority criterion determining the succe$senterprises (Mentel, Hajduk-
-Stelmachowicz, 2020; Ostasz et al, 2020; SudodQ6R They can support the
achievement of economic, environmental and soclgkatives as well as support
sustainable development (Hajduk-Stelmachowicz, P0Hqually important is the
management's knowledge of the possibilities ofdasing the effectiveness of work. The
knowledge of management is the result of both #i#zal and practical knowledge and can
result in the improvement of the company's openatand processes. (Babica,gRaR006;
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Karaszewski, 2005; Wolniak, Skotnicka, 2005). Suasid and effective continuous quality
improvement (CQI) can be achieved by directing trganisation's efforts towards
planning, monitoring, and preventing problems rightheir source (Bamford, Greatbanks,
2005; Grudowski, 2006).

Lack of feedback on the functioning of the compudaef the whole enterprise may be
one of the reasons for the failure to achieve thjeatives set. The control of the achieved
results can take place in the sphere of finaneetpmers, processes, and development. For
this reason, Key Performance Indicators (KPIs) khbe seen as the tool most frequently
used by managers who contribute to increasingehel lof effectiveness of strategic and
operational management. By monitoring the KPIs tinedextent to which they have been
achieved according to the objectives set, the memagt can be provided with information
enabling them to make quick decisions, prioritiegitactivities and improve the company's
development strategy. (Borsos, lacob, Calefariul620Grabowska, 2017; Pacana,
Czerwiska, 2020; Parmenter, 2016).

The study aims to analyse the degree of use oR€efprmance Indicators in IT systems
in logistics companies and manufacturing compaifigs.study will also examine possible
differences in the scope of knowledge and use ¢ KBtween logistics and manufacturing
companies.

2. CHARACTERISTICSOF KEY PERFORMANCE INDICATORS (KPIS)

Key Performance Indicators is the methodologytiar application of measuring and
assessment in management of an enterprise. KPIdigesnboth controlling of the
processes and Lean Manufacturing tools. The uskegfindicators is based on the
rationalization and selection of an appropriatefifgroof indicators to facilitate the
measurement and assessment of achievement of pbetiobs, defined by the SMART
(Specific, Measurable, Achievable, Relevant, Tim@toconcept. (Czerviska, Pacana,
2020; Drucker, 2004; Mourtzis, Fotia, Vlachou, Kaupes, 2018; Podgoérski, 2015; Zhou,
He, 2018).

Key Performance Indicators are being used fopthipose of assessing the economical,
technical and organizational parameters descritiiegfunctioning of the enterprise. The
assessment of the KPIs will allow to identify trectbrs influencing the values of the
performance indicators (Bartecki, Krdl, Skowski, 2018; Czerwiska, Pacana,
Dwornicka, 2020; Hollender 2016).

KPIs are one of the tools of Business Performafi@eagement, i.e. a group of concepts
in the field of operational management. KPIs pratbie improvement and effectiveness
of the organization's functioning with the use oéasures, processes monitoring and
performance management systems. At the same tiRls, &e an integral part of a set of
global best manufacturing practices known as Weithss Manufacturing (WCM). In the
literature on the subject one can find over 200@indimns of KPIs being used by
organizations in diverse sectors. (Grycuk, 201@ieater, 2016; Piasecka-Gtuszak, 2017).
Selected KPI definitions are included in Table 1.

An analysis of the attributes of KPIs listed in Teat allows for the formulate of the
definition of performance — based indicators afofes: Key performance indicators are
a method of assessing a specific process for thpga of calculating the success rate from
economical, technical, and organizational perspeagi
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Table 1. Definitions of key performance indicators

o

1]

a<®

h

Nt;]m' Source Definition
er
Quantifiable level of achievement of the criticddjective. 1ISO 2240
1 1ISO 22400- also states that key performance indicators meamnts come directl
1:2019, 2019 |from the aggregation function, physical measuremetidta and othe
KPls.
> | clifton. 2012 Any measure, percentage, index or average thatelanan organizatio|
! to quickly understand incoming data in the righttext and time.
B The process of measuring performance representinglaionshig
errah, . o - .

3 expressed by a type of measure in combination tiihtarget point an
Foulloy, 2013 . o

reflecting on the objective.

4 Onyemeh, Lee| A KPI indicates how far the organization is purgugperational, tacticg
Igbal, 2016 or strategic objectives that are key to its cureerd future success.
Neely, Adams,

5 |Kennerly, Parameter to quantify past performance and/orieffay.

2002
KPI is a mathematical combination of elements dalferformanc

6 Vaser, Forconi, counters or permanence indicators. The performame@sures identif
2015 systemic events reflected in the KPI formula anovprthat somethin

has happened, e.g. failure or success in a speeificorked procedure

7 gggéen, Fnken, Key organizational indicators that stimulate thenpany's performance.
Melnyk, Blt.ltCI’ Itis atool to measure efficiency and/or effeatigss and is therefore bg

8 |Platts, Tobias, o

measurable and verifiable.
Anderson, 2014

9 Ortega, Financial and non-financial indicators used to aeiee achievemen
2012 over time towards achieving operational and stiateljectives.

KPIs are parameters that show the condition ofd@pany and it

10 | Enns. 2005 business development system. They combine the awyispabjective

' and strategies with its results, outputs. KPIs pl®wmanagement wit
past, current and future status information.
Key performance indicators are commonly used bypzories as a to
. to assess performance. They form the basis fostaersyof achievemen
Al-Mutairi, \ - .
11 2012 that turn the company's long-term strategic goais short-term one
The establishment of a clear and able to be agbaxtieators are critical.
KPIs facilitate good performance management.
They are measures of the achievements of process@sorganizatior.
They are used as communication tools between timagesnent and th
Rolo, Pires, lower levels of the organisational structure. KRIso reinforce th

12 | Saraiva, organisations mission and vision. Key performancicators can also |

2014 used to measure the performance of the networlchaiiakes it possib
to set targets for achievement and the effectivenafs the entirg
organisation

(0]
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®

h

Source: own study based on: (Neely Adams, Kenn2d§2; Clifton, 2012; Berrah, Foulloy,
2013; Onyemeh, Lee, Igbal, 2016; ISO 22400-1:2@044; Vaser, Forconi, 2015; Melnyk
Bititci, Platts, Tobias, Anderson, 2014; Ortega, 20&Enns, 2005; Al-Mutairi, 2012; Rolo,
Pires, Saraiva, 2014).
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Key performance indicators need to identify thénities of the actions needed to
improve the process and actions needed to moltizevorkforce to reach the goals and
strategies of the enterprise.

3.METHODOLOGY OF THE STUDIES

The research methodology adopted in the studyded a survey questionnaire. The
first stage of the pilot study was addressed tooagof 50 manufacturing companies and
40 logistics companies. The survey aimed to chkekkhowledge of selected KPIs — a set
of current and forecasting measures based on &rgppctives:

* customers,

« finances,

e processes, and

» development.

These groups can be extended with relevant iraticaised by the enterprises. The
target group of respondents were people employpdsitions from the area of operational
management, such as:

* directors,

« production managers,

« sales managers,

« quality specialists,

e quantity specialists

« quality managers, and

* project managers.

The research was conducted in enterprises logatke southeastern part of Poland.

The second stage of the research was relatec: tandlysis of the knowledge of KPIs
within the selected groups manufacturing and lagisentrepreneurs. The survey was
conducted in sixty companies (31 production comgmrand 29 logistics companies).
Respondents were chosen deliberately — as wasa#ieeic the first stage of the research.
Fig. 1 shows a diagram of the procedure presentéuki study.
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Identification of groups of Key| Analysis of the literature and standards IS:GO
Performance Indicators 22400-1:2014 and ISO 22400-2:2014. |

Identifying Key Performance A questionnaire containing open questions jon
Indicators used in enterprises | what kind of KPIs are used within the
company's specified groups

_______________________________________

Survey of the level of KPI| Questionnaire with open and closed questi(fms
knowledge by management in on the knowledge and application of KPIs in
manufacturing and logistics manufacturing and logistics companies |
companies

______________________________________

Evaluation of the effectiveness of Face-to-face interviews to assess the
the use of KPIs in relation to effectiveness of the application of KPIs
specific objectives in enterprises$ relation to specific targets in enterprises

Comparative analysis Comparison of results between manufacturing
and logistics companies

Fig. 1. Research methodology

In the face-to-face interviews, the respondentevesked to express their opinion on
the effectiveness of the application of KPIs inatigin to the objectives set in their
enterprises. The research is concluded with a cratipa analysis of results obtained in
manufacturing and logistics companies.

4. RESEARCH RESULTSAND ANALYSIS

As the type of KPI influences the way it is us€ibin 2009; Kaganski, Paavel, Lavin,
2014) and the type of measurements determinesifiadgt on other measures of this type
(Germany, 2019), it is important to classify thel&FKPIs can be divided into financial
and non-financial (Kaplan, Norton 1996). In thesffipart of the survey, it was decided to
check what kind of measures are used in compamiassess performance (Table 2).
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Table 2. Answers to the question: “What kind of moet of measurement is used in your
company to measure performance?”

Answers Production companies L ogistics companies
Mainly or exclusively financial 36% 53%
Mainly non-financial 14% 5%
Both financial and non-financial 46% 33%
easurement are used 4% 10%

Financial measures are expressed in monetary amasomething related to monetary
units. They are generally treated as objective lethey come from an accounting system
and therefore generally represent a reliable asssgsof the company. This may be the
reason for the large number of companies that hadieated that they predominantly use
such performance measures. Due to the specifiditipgistics companies, the use of
financial indicators dominates. Non-financial measiare often expressed in physical units
and represent complex issues that often requirersopalized approach. The use of non-
financial indicators is challenging as it requirggeraction between the accounting
department and other organizational units of themmany and the integration of existing
information systems with other departments intoeceht unit. Non-financial indicators are
more frequently used by manufacturing companiesvéder, the most common solution
for manufacturing companies is to use both findnaiad non-financial performance
measures.

The conducted survey made it possible to idemtifist of indicators most frequently
used within the enterprises. The allowed for aifitant reduction in the number of KPIs
which need to be considered and that facilitatethér analyses. Table 3 identified KPIs
within the framework from such perspectives as:tamsrs, finances, processes and
development and the number of measures used issasg®f individual KPIs.

Table 3. Level of use of KPIs by IT systems in nfanturing and logistics companies

Production | Logistics

KPI meter companies | companies

Customer per spective

Number of newly acquired customers in specific gsiof time. 93.5% 89.7%
I\_lumber_and value of lost orders broken down byamsts and 64.5% 72 4%
time periods.

Total and detailed value of orders from individaastomers in the 71.0% 75 9%

given reporting periods.

Customer Value Coefficient (necessary to introductaroer
segmentation).

Customer satisfaction rate for services or goodpl&g 90.3% 86.2%

61.3% 82.8%
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Table 3 (cont.). Level of use of KPIs by IT systammanufacturing and logistics companies

Production | Logistics

KPI meter . -
companies | companies

Financial perspective

Average cost of order processing. 74.2% 89.7%
Amount of losses incurred due to lost orders. 58.1% 72.4%
Comparison of revenue and costs by department anentire 100.0% 96.6%
company.
Value of overdue receivables. 48.4% 62.1%
Cash flow. 96.8% 100.0%
Financial result of the company. 100.0% 100.0%
Process per spective

Number of employees involved in order processing. 1.0% 65.5%
Order processing time from the_moment of placingater to the 87 1% 86.2%
moment of confirmation of receipt by the customer.
ngtlng time for implementation at individual stagef the order 90.3% 41 4%
being processed by the company.
Average waiting time for deliveries. 87.1% 51.7%
Value of deviations from confirmed prices and defivdates. 80.6% 79.3%
The rate of rotation of goods in the warehouseoimetation with 83.9% 82 8%
the demand for goods generated by the company.

Development per spective
Numbers of newly acquired foreign customers in gjgetime 90.3% 96,6%
frames.
Differences in the labour intensity of departmeptscesses,
production operations as a result of implementiegy technologies| 77.4% 34.5%
and equipment.
Costs of importing products/goods. 74.2% 86.2%
Standardisation of the company's position concgrit
competitors, based on industry rankings and indexpen 67.7% 72.4%
comparative studies.
Cost-benefit ratio of conducted market campaigns. .6%0 86.2%

When analysing the data (level of use of KPI) wigtd from the customer perspective,
comparable values can be found among manufactaimy logistics companies. Only
indications of the customer value ratio, which iseded to introduce customer
segmentation, turned out to be smaller among matwfag companies (21.5%
difference). From a financial perspective, all theasures indicated in the survey are more
popular among logistics companies, while the ofgpdsénd has been observed in the case
of the measures singled out under the processguigp. This trend may result from the
specificity of the studied groups of enterprises. far as the development perspective is
concerned, the level of use of the surveyed measume be considered comparable. The
exception is a measure indicating differencestole intensity of departments, processes,
production operations as a result of the implentemtaf new technologies and equipment,
which is more applicable to production companies.
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The third stage of the research was direct ingsvsi conducted in thirty-one
manufacturing companies and twenty-nine logistmsganies. The persons participating
in the face-to-face interviews were specialistshimitspecific departments. They were
operational positions in companies. At this stalge study aimed to assess the effectiveness
of the use of KPIs concerning specific objectivethe enterprises.

The level of effectiveness is defined in a 5-stale, where 1 means lowest
effectiveness and 5 means highest effectiveness.

Table 4. Evaluation of the effectiveness of the KPI

Aver age assessment of the
effectiveness of KPI's

Per spective General objective of the company compar ed to objectives
Production Logistics
companies companies

New customers.

Improving the quality of service for existing

Customer | customers (extending the offer, improving th
perspective | speed of distribution of goods to customers and
from suppliers, after-sales services).

Reducing customer service costs.
Analysis of the profitability of orders.

Identification of the goods and customers wi
the highest profits and losses. 4.93 4.87

Increase in the company's capital.
Increasing the company's profitability.
Improving information flow.

Optimization of internal processes related to
Process customer service and delivery service.

perspective | Optimization of internal processes related to
product manufacturing.

Stock optimisation.

Extension of the territorial coverage of the
service.

Expansion into foreign markets.

Develop- Increasing work efficiency by investing in
ment modern technologies and equipment. 4.29 4.16
perspective | |ncreasing the company's market advantage.
Effective human resources management.

Attracting new and retaining qualified
employees.

[¢]

4.54 4.41

>

Financial
perspective

4.67 4.03

In terms of the effectiveness of the applicatidrk®ls, the respondents assess the
usefulness of the examined perspectives at a higrery high level. According to the
respondents from manufacturing and logistics corngsathe most effective indicators are
financial indicators.
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5. CONCLUSION

The KPIs implemented and used in enterprises dhbel periodically evaluated.
Identifying and analyzing them is an important eéetrof management. Employees should
have knowledge of their use and the actions toakert on the basis of the information
provided by the indicators. The KPIs allow to detere if the company is on the right track
to achieve its objectives and strategy. They alp o identify what is changing in the
company and assess the direction of these changes.

The aim of the study was to analyse the degresmbfithe Key Performance Indicators
(KPIs) in information technology (IT) systems irgistics companies and manufacturing
companies and to examine possible differencesarstiope of knowledge and use of KPIs
between logistics and manufacturing companies.

According to the KPI classification, financial ambn-financial measures can be
distinguished. On the basis of the pilot studi¢scan be concluded that production
companies tend to use both types of indicators]ewloigistics companies mainly use
financial indicators.

Employing a strategy of measuring implemented KRésans a conscious approach of
the company to investigate the causes of bad od dusiness practices and results.
Respondents in the survey indicated a high or hagly level of effectiveness of use KPlIs
related to general objectives of enterprises withia perspective of customers, finances,
processes and development. However, it shouldhembered that KPI do not guarantee
a success. Considering the experience and knowleithan the organization combined
with the conscious use of the KPIs, increase tla@mcd of choosing a strategy with positive
results.
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