
Advances in Production Engineering & Management ISSN 1854-6250 
Volume 17 | Number 4 | December 2022 | pp 455–468 Journal home: apem-journal.org 
https://doi.org/10.14743/apem2022.4.448 Original scientific paper 

An approach to maintenance sustainability level assessment 
integrated with Industry 4.0 technologies using Fuzzy-TOPSIS: 
A real case study 
Patalas-Maliszewska, J.a,*, Łosyk, H.a 
aInstitute of Mechanical Engineering, University of Zielona Góra, Poland 

A B S T R A C T A R T I C L E   I N F O 
Sustainable development (SD) activities within a manufacturing should be in- 
tegrated with the Industry 4.0 (I4.0) technologies implementation due to en- 
sure the continuous evaluation and even prediction the SD level. Such integration 
should be provided cross all company areas but must be strictly defined for 
each core process realised within a company. Therefore, the main purpose of 
the study is to build the new approach to assess the maintenance sustainability 
(MS) level in a manufacturing company, as a good example of integrating I4.0 
technologies and SD activities within a company, using Fuzzy Technique for Or-
der of Preference by Similarity to Ideal Solution (F-TOPSIS). The major contri-
butions of the work are as follows: 1) to the existing literature by identification 
the key objectives of MS, in the context of Industry 4.0 2) using the F-TOPSIS 
method and based on the empirical data received from 125 Polish manufactur-
ing enterprises, 3) the establishment of the integrated approach, which allow 
continuous monitor the level of the MS within a manufacturing, 4) demonstrat-
ing the usefulness of the fresh framework in managerial practice through its 
verification in the five Polish manufacturing companies. Managers of manufac-
turing enterprises, thanks to the use of the proposed approach, may assess and 
constant monitor the MS level, while application of the I4.0 technologies. 
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P O V Z E T E K  P O D A T K I   O   Č L A N K U 

Dejavnosti trajnostnega razvoja (SD) znotraj proizvodnje je treba integrirati z 
vpeljavo tehnologij industrije 4.0 (I4.0), da se zagotovita neprekinjeno vre-
dnotenje in sprotno napovedovanje ravni SD. Takšna integracija mora biti 
zagotovljena na vseh področjih podjetja in mora biti strogo definirana za vsak 
proces, ki se izvede znotraj podjetja. Zato je glavni namen študije razviti nov 
pristop za ocenjevanje ravni trajnosti vzdrževanja (MS) v proizvodnem podje-
tju z uporabo mehke tehnike za razvrstitev preferenc po podobnosti z idealno 
rešitvijo (F-TOPSIS) in predstaviti dober primer integracije tehnologij I4.0 in 
dejavnosti SD v podjetju. Glavni prispevki dela so naslednji: 1) dopolnitev 
obstoječe literature z identifikacijo ključnih ciljev MS v kontekstu industrije 
4.0; 2) uporaba metode F-TOPSIS na podlagi empiričnih podatkov, prejetih od 
125 poljskih proizvodnih podjetij; 3) vzpostavitev integriranega pristopa, ki 
omogoča stalno spremljanje ravni MS v proizvodnji; 4) prikaz uporabnosti 
novega okvira v upravljavski praksi in njegovo preverjanje v petih poljskih 
proizvodnih podjetjih. Vodje proizvodnih podjetij lahko z uporabo predlaga-
nega pristopa ocenijo in stalno spremljajo raven MS ob uporabi tehnologij 
I4.0. 
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