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Findings: The publication concentrate on problems connected with sustainable engineering. 8 

Especially there is a presentation of main principles of sustainable engineering. In the case of 9 
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importance in industrial organization. The sustainability is an very important concept which 11 
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1. Introduction 20 

Sustainable development is now a very broadly used concept in management and 21 

engineering. The term sustainable development was introduced in 1987 in the report published 22 

by Burtland Commission (Grabowska et al., 2019, 2020; Hąbek, Wolniak, 2013, 2016; Hys, 23 

Wolniak, 2018). The title of the report was “Our Common Future” and authors in it tried to link 24 

the issues of economic development and environmental stability (Wolniak, Sułkowski, 2015; 25 

Wolniak, Grebski, 2018; Wolniak et al., 2019; Wolniak, Hąbek, 2015, 2016; Wolniak Jonek-26 

Kowalska, 2021). In report they defined Sustainable Development as development that meets 27 

the needs of the present without compromising the ability of future generations to meet their 28 

own needs (United Nations, 1987). And this was the mostly cited definition of sustainable 29 

development concept. 30 
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The aim of the paper is to analyze the concept of sustainable engineering. 1 

2. Sustainable development dimensions 2 

The concept of sustainability explores the relationship that exist between economic 3 

development, environmental quality and social equity (Wolniak, Jonek-Kowalska, 2022; 4 

Wolniak et al., 2019, 2020; Wolniak, Skotnicka, 2011; Wolniak, Skotnicka-Zasadzień, 2008, 5 

2010, 2018, 2022; Wolniak, Sułkowski, 2016). Sustainable development has three main 6 

dimensions: economic, environmental and social. These are frequently referred to as the triple 7 

bottom line (Fig. 1), and are used to gauge the success of a particular development program or 8 

a project. The concept of triple bottom line was firstly used by John Elkington the founder of 9 

British consultancy called SustainAbility (Elkington, 1994). 10 

We have three approaches to sustainability each based on emphasis on one of the mentioned 11 

dimensions. The description of them there is in table 1. 12 

Table 1.  13 
Main dimensions of sustainable development 14 

Dimension Characteristic 

The economic approach: 

Maximize income while 

maintaining constant or 

increasing stock of capital 

The core idea of sustainability is that current decisions should not impair the 

prospects for maintaining or improving future living standards. This implies that 

our economic systems should be managed so that we can live off the dividends 

of our resources. 

Sustainable economic growth means that real GNP per capita is increasing over 

time and the increase is not threatened by “feedback” from either biophysical 

impacts (pollution, resource degradation) or from social impacts. 

Sustainable development means basing developmental and environmental 

policies on a comparison of costs and benefits and on careful economic analysis 

that will strengthen environmental protection and lead to rising and sustainable 

levels of welfare. 

The ecological approach: 

Maintain the resilience and 

robustness of biological 

and physical systems. 

Sustainable development is about maintenance of essential ecological processes 

and life support systems, the preservation of genetic diversity, and the sustainable 

utilization of species and ecosystems. 

The term “sustainable development” suggests that the lessons of ecology can, and 

should be applied to economic processes. It encompasses the ideas in the World 

Conservation Strategy, providing an environmental rationale through which the 

claims of development to improve the quality of (all) life can be challenged and 

tested. 

The socio-cultural 

approach: Maintain the 

stability of social and 

cultural systems. 

Sustainable economic development is directly concerned with increasing the 

standard of living of the poor, which can be measured in terms of increased food, 

real income, education, health care, water supply, sanitation, and only indirectly 

concerned with economic growth at the aggregate. 

Source: Own work based on: (Rogers et al., 2008). 15 

 16 
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 1 

Figure 1. Interconnections of the elements of the triple bottom line concept. Source: (Dalibozhko, 2 
Krakovetskaya, 2018). 3 

 4 

To implement the goals of sustainable development into a business practice we need to 5 

carefully implementation of this concept into the whole business, political and social 6 

environment. The indispensable part of it it’s the big role of civil society. Civil society are 7 

association of citizen (outside their families, friends and business) entered into voluntarily to 8 

advance their interests, ideas and ideologies. From sustainable development point of view we 9 

can distinguish the following main roles of civil societies (Rogers et al., 2008): 10 

 demand rights to life and health, 11 

 demand access to land, water and other services, 12 

 form user groups to manage common propriety resources sustainably, 13 

 mobilize individual household and community resource groups for improving the 14 

environment, 15 

 share information and resources with other groups about common environmental and 16 

political concerns, 17 

 pressure industries to clean up, and hold business accountable, 18 

 increase group empowerment, 19 

 pressure governments and developers into taking seriously the rights and needs of 20 

marginalized people. 21 

When we think about sustainability there is a spectrum of views about the concept (Fig. 2). 22 

At one end of spectrum are those who suggest that we should conserve at all costs, change the 23 

way we live and seek a reduction of economic growth as a means of reducing consumption 24 

(Drozd, Wolniak, 2021; Gajdzik, Wolniak, 2021, 2022; Gębczyńska, Wolniak, 2018; 25 

Grabowska et al., 2021). At the other end of spectrum are those who believe that necessity is 26 
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the mother of invention and that a “technical fix” will be invented which will remove the needs 1 

for such drastic measures to be taken (Jonek-Kowalska, Wolniak, 2021, 2022; Jonek-Kowalska 2 

et al., 2022; Kordel, Wolniak, 2021; Kwiotkowska et al., 2021, 2022). 3 

 4 
Figure 2. The spectrum of views on sustainability. Source: (Brandon and Lombardi, 2005). 5 

3. Principles of sustainable engineering 6 

If mankind is to achieve sustainable development, we should adopt it’s patterns that reflect 7 

natural processes (Orzeł, Wolniak, 2022; Ponomarenko et al., 2016; Stawiarska et al., 2020, 8 

2021; Stecuła, Wolniak, 2022). The role of engineers in sustainable development is very 9 

important and can be illustrated by close-loop human ecosystem that mimics natural system. 10 

Engineers contribute to natural ecosystem to all their steeps (Engineers, 2002): 11 

 By developing, processing and transporting natural resources in closed-loop systems, 12 

we can reduce waste and increase the efficient use of resources. 13 

 Harvesting renewable resources such as water, fish and trees within the limits allowed 14 

by nature will ensure a continuing supply of resources for humans and natural 15 

ecosystems. Minimizing our use of non-renewable resources, such as petroleum and 16 

scarce minerals, and replacing them with environmentally friendly substitutes will also 17 

help extend the supply of natural resources. 18 

 Processing natural resources efficiently and with little or no waste helps to preserve the 19 

earth’s finite natural resources. We can further preserve resources by designing products 20 

and packaging for reuse and recycling, and we can protect resources through industrial 21 

processes and facilities that have minimal adverse environmental impacts throughout 22 

their full life-cycles. 23 

Conserve at 

all costs 

Seek 

technical 

„fix” 

SUSTAINABILITY 
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 Transporting goods contributes heavily to pollution; to minimize these effects, we can 1 

transport resources and manufactured goods efficiently to consumers by pipelines, 2 

rivers, railways, roads, ships and airplanes using technologies that have minimal impacts 3 

on the surrounding land use and serve the needs of consumers with little waste. 4 

 How we develop, process and transport resources can improve living standards in many 5 

ways. These include providing clean water, energy, housing and commercial buildings 6 

and streets and other forms of infrastructure; efficiently storing and distributing food; 7 

and meeting acceptable health standards, including high-quality waste management and 8 

treatment. 9 

 To allow natural and built environments to be clean and unpolluted, we can reduce waste 10 

throughout this ecosystem cycle by continually recycling and recovering residual 11 

byproducts of resource development, industrial processing and meeting consumer 12 

needs. Some waste in the system is inevitable but should be in forms that have minimal 13 

long-term impacts on the natural environment. The impacts from residual waste can be 14 

offset by continuing programs to clean up and reuse old waste sites, along with other 15 

forms of environmental restoration.  16 

 The effects of developing energy sources on the atmosphere, earth and water can be 17 

reduced by more efficient use of power and by production from non-fossil sources. 18 

For example the engineer role is very important in supply chain in the consumption goods 19 

production and logistics (Sułkowski, Wolniak, 2015, 2016, 2018; Wolniak, Skotnicka-20 

Zasadzień, 2014; Wolniak, 2011, 2013, 2014, 2016). They should concentrate on improvement 21 

of the processes to be more eco-friendly. They should considered at each stage in production 22 

process of all good and services following points (Azapagic et al., 2005): 23 

 reducing the material requirements (total mass consumed), 24 

 reducing the energy intensity (energy consumed during every phase of production), 25 

 reducing toxic dispersion (release of toxic substances to all media), 26 

 enhancing material recyclability (reuse of materials or energy), 27 

 maximizing sustainable use of renewable resources (avoiding depletion of finite 28 

resources), 29 

 extending product durability (optimising product life), 30 

 increasing the service intensity (creating value-added while reducing environmental 31 

impacts). 32 

Linking the conception of sustainability with engineering knowledge we achieve the so 33 

called conception of sustainable engineering (Wolniak, 2016, 2017, 2018, 2019, 2020, 2021, 34 

2022). We can define the sustainable engineering as a concept which takes into account 35 

interactions in engineering activities of technical, ecological, social and economic systems and 36 

avoiding shifting problems from one area to the other (Sustainable, 2021).  37 
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We can distinguish twelve principles of sustainability engineering which we described in 1 

table 2. Those principles are used in the stage of creating new products/processes. 2 

Table 2.  3 
Principles of sustainable engineering 4 

Principle Approach Importance 

Strive to ensure that 

material/energy inputs and outputs 

not hazardous 

Reduce hazard. 

Reduce exposure. 

Reduces/minimizes dangers by 

reduction of intrinsic hazards. 

Waste minimization over waste 

management. 

Good design is creative about use 

of by-products. 

Lowers expenses in purchasing 

and disposal. 

Design for easy separation and 

purification 

Plan for recycle and reuse. Easy separation/purification = 

easy waste management. 

All components must be designed 

for maximum mass, energy, and 

temporal efficiency. 

Smaller is generally better. Lowers 

expenses. 

Lowers expenses. 

Avoid unnecessary consumption 

of mass/energy versus. 

Production must respond to real-

time demands. 

Minimization of overproduction. 

Use entropy and complexity as 

guidelines to decide end-of-cycle. 

Not all products should receive the 

same end-of cycle treatment. 

Disposal solutions can no longer 

be seen as one-size-fits-all. 

A product must not outlast its 

uses. 

Over-design is a design flaw. Decrease accumulation of high-

tech waste. 

A product must not have 

unnecessary 

capabilities/capacities. 

Design for realistic uses and 

conditions. 

Reduces/eliminates the use of 

components needed. 

Minimize material diversity. Minimize the use of different 

materials, esp. adhesives, sealants, 

coating. 

Simplify waste management. 

Product creation is only one part 

of the cycle. 

Take into account methods of 

extraction of needed resources and 

transport. 

Minimize environmental impact of 

related life-cycle steps. 

Evaluate products based on life-

cycle analysis. 

Take into account methods of 

extraction of needed resources and 

transport. 

Minimize environmental impact of 

related life-cycle steps. 

Prioritize the use of renewable and 

readily available resources. 

Avoid using non-renewables, 

except when using renewables 

may be more damaging. 

Minimize the overall impact of 

resource use. 

Source: (The 12 principles, 2021). 5 

4. Conclusion 6 

The publication concentrate on problems connected with sustainable engineering. 7 

Especially there is a presentation of main principles of sustainable engineering. In the case of 8 

each principle there is an description of those topic with the approaches and the analysis of its 9 

importance in industrial organization. The sustainability is an very important concept which 10 

can be used in in Industry 4.0 implementation. We should mention that efficient engineering 11 

organization should know how to link the sustainability and Industry 4.0 concepts. This can 12 

bring the market advantage due to new technology implementation and sustainable production 13 

from business and environmental point of view.  14 



Sustainable engineering 661 

References  1 

1. Azapagic, A., Perdan, S., Clift, R. (2005). Sustainable development in practice. Case 2 

Studies for Engineers and Scientists. Chichester: Wiley. 3 

2. Brandon, P.S., Lombardi, P. (2005). Evaluating sustainable Development in the built 4 

environment. Kundli: Blackwell Science. 5 

3. Dalibozhko, A., Krakovetskaya, A. (2018). Youth entrepreneurial projects for the 6 

sustainable development of global community: evidence from Enactus program. HS Web of 7 

Conferences, 57, 01009. 8 

4. Drozd, R, Wolniak, R. (2021). Metrisable assessment of the course of stream-systemic 9 

processes in vector form in industry 4.0. Quality and Quantity, 1-16, DOI: 10.1007/s11135-10 

021-01106-w. 11 

5. Drozd, R., Wolniak, R. (2021). Systematic assessment of product quality, Journal of Open 12 

Innovation: Technology, Market, and Complexity, 7(4), 1-12. 13 

6. Ehrenfeld, J. (2008). Sustainability by Design, New Haven. CT, USA: Yale University 14 

Press. 15 

7. Elkington, J. (1994). Towards the Sustainable Corporation: Win Win Win Business 16 

Strategies for Sustainable. California Management Review, 36, 2, 90-100. 17 

8. Engineers and Sustainable Development, World Federation of Engineering Organizations’ 18 

Committee on Technology (2002). https://www.google.com/url?sa=t&rct=j&q=&esrc= 19 

s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwizrcbSoPXtAhWjBhAIHV9-20 

D8oQFjABegQIAxAC&url=https%3A%2F%2Fwww.researchgate.net%2Fprofile%2FAr21 

vind_Singh56%2Fpost%2FHow_engineers_can_play_their_role_in_the_sustainable_deve22 

lopment4%2Fattachment%2F5abcdd5b4cde269658663419%2FAS%253A60949724452023 

449%25401522326875408%2Fdownload%2F2.pdf&usg=AOvVaw2SBkgCwaiJ2WjrCf424 

N1idt, 5.9.2022. 25 

9. Gajdzik, B., Wolniak, R. (2021). Digitalisation and innovation in the steel industry in 26 

Poland – selected tools of ICT in an analysis of statistical data and a case study. Energies, 27 

14(11), 1-25. 28 

10. Gajdzik, B., Wolniak, R. (2021). Influence of the COVID-19 crisis on steel production in 29 

Poland compared to the financial crisis of 2009 and to boom periods in the market. 30 

Resources, 10(1), 1-17. 31 

11. Gajdzik, B., Wolniak, R. (2021). Transitioning of steel producers to the steelworks 4.0 – 32 

literature review with case studies. Energies, 14(14), 1-22. 33 

12. Gajdzik, B., Wolniak, R. (2022). Framework for R&D&I Activities in the Steel Industry in 34 

Popularizing the Idea of Industry 4.0. Journal of Open Innovation: Technology, Market, 35 

and Complexity, 8(3), 133. 36 



662 R. Wolniak 

13. Gajdzik, B., Wolniak, R. (2022). Influence of Industry 4.0 Projects on Business Operations: 1 

literature and empirical pilot studies based on case studies in Poland. Journal of Open 2 

Innovation: Technology, Market, and Complexity, 8(1), 1-20. 3 

14. Gajdzik, B., Wolniak, R. (2022). Smart Production Workers in Terms of Creativity and 4 

Innovation: The Implication for Open Innovation. Journal of Open Innovations: 5 

Technology, Market and Complexity, 8(1), 68. 6 

15. Gębczyńska, A., Wolniak, R. (2018). Process management level in local government. 7 

Philadelphia: CreativeSpace. 8 

16. Grabowska, S., Grebski, M., Grebski, W., Saniuk, S., Wolniak, R. (2021). Inżynier  9 

w gospodarce 4.0, Toruń: Towarzystwo Naukowe Organizacji i Kierownictwa – 10 

Stowarzyszenie Wyższej Użyteczności "Dom Organizatora". 11 

17. Grabowska, S., Grebski, M., Grebski, W., Wolniak, R. (2019). Introduction to engineering 12 

concepts from a creativity and innovativeness perspective. New York: KDP Publishing. 13 

18. Grabowska, S., Grebski, M., Grebski, W., Wolniak, R. (2020). Inżynier – zawód przyszłości. 14 

Umiejętności i kompetencje inżynierskie w erze Przemysłu 4.0. Warszawa: CeDeWu. 15 

19. Hąbek, P., Wolniak, R. (2013). Analysis of approaches to CSR reporting in selected 16 

European Union countries. International Journal of Economics and Research, 4(6), 79-95. 17 

20. Hąbek, P., Wolniak, R. (2016). Assessing the quality of corporate social responsibility 18 

reports: the case of reporting practices in selected European Union member states. Quality 19 

& Quantity, 50(1), 339-420. 20 

21. Hąbek, P., Wolniak, R. (2016). Factors influencing the development of CSR reporting 21 

practices: experts' versus preparers' points of view. Engineering Economy, 26(5), 560-570. 22 

22. Hąbek, P., Wolniak, R. (2016). Relationship between management practices and quality of 23 

CSR reports. Procedia – Social and Behavioral Sciences, 220, 115-123. 24 

23. Hys, K., Wolniak, R. (2018). Praktyki przedsiębiorstw przemysłu chemicznego w Polsce w 25 

zakresie CSR. Przemysł Chemiczny, 9, 1000-1002. 26 

24. Jonek-Kowalska, I., Wolniak, R. (2021). Economic opportunities for creating smart cities 27 

in Poland. Does wealth matter? Cities, 114, 1-6. 28 

25. Jonek-Kowalska, I., Wolniak, R. (2021). The influence of local economic conditions on 29 

start-ups and local open innovation system. Journal of Open Innovations: Technology, 30 

Market and Complexity, 7(2), 1-19. 31 

26. Jonek-Kowalska, I., Wolniak, R. (2022). Sharing economies’ initiatives in municipal 32 

authorities’ perspective: research evidence from Poland in the context of smart cities’ 33 

development. Sustainability, 14(4), 1-23. 34 

27. Jonek-Kowalska, I., Wolniak, R., Marinina, O.A., Ponomarenko, T.V. (2022). 35 

Stakeholders, Sustainable Development Policies and the Coal Mining Industry. 36 

Perspectives from Europe and the Commonwealth of Independent States. London: 37 

Routledge. 38 



Sustainable engineering 663 

28. Jonek-Kowalska, I., Wolniak, R., Marinina, O.A., Ponomarenko, T.V. (2022). 1 

Stakeholders, sustainable development policies and the coal mining industry. Perspectives 2 

from Europe and the commonwealth of independent states. London: Routledge. 3 

29. Kordel, P., Wolniak, R. (2021). Technology entrepreneurship and the performance of 4 

enterprises in the conditions of Covid-19 pandemic: the fuzzy set analysis of waste to energy 5 

enterprises in Poland. Energies, 14(13), 1-22. 6 

30. Kwiotkowska, A., Gajdzik, B., Wolniak, R., Vveinhardt, J., Gębczyńska, M. (2021). 7 

Leadership competencies in making Industry 4.0 effective: the case of Polish heat and 8 

power industry. Energies, 14(14), 1-22. 9 

31. Kwiotkowska, A., Wolniak, R., Gajdzik, B., Gębczyńska, M. (2022). Configurational paths 10 

of leadership competency shortages and 4.0 leadership effectiveness: an fs/QCA study. 11 

Sustainability, 14(5), 1-21. 12 

32. Orzeł, B., Wolniak, R. (2022). Digitization in the design and construction industry - remote 13 

work in the context of sustainability: a study from Poland. Sustainability, 14(3), 1-25. 14 

33. Ponomarenko, T.V., Wolniak, R., Marinina, O.A. (2016). Corporate Social responsibility 15 

in coal industry (Practices of Russian and European companies). Journal of Mining 16 

Institute, 222, 882-891. 17 

34. Rogers, P.P., Jalal, K.F., Boyd, J.A. (2008). An introduction to Sustainable Development. 18 

London: Glen Educational Fundation. 19 

35. Stawiarska, E., Szwajca, D., Matusek, M., Wolniak, R. (2020). Wdrażanie rozwiązań 20 

przemysłu 4.0 w wybranych funkcjonalnych obszarach zarządzania przedsiębiorstw branży 21 

motoryzacyjnej: próba diagnozy. Warszawa: CeDeWu. 22 

36. Stawiarska, E., Szwajca, D., Matusek, M., Wolniak, R. (2021). Diagnosis of the maturity 23 

level of implementing Industry 4.0 solutions in selected functional areas of management of 24 

automotive companies in Poland. Sustainability, 13(9), 1-38. 25 

37. Stecuła, K., Wolniak, R. (2022). Advantages and Disadvantages of E-Learning Innovations 26 

during COVID-19 Pandemic in Higher Education in Poland. Journal of Open Innovation: 27 

Technology, Market, and Complexity, 8(3), 159. 28 

38. Stecuła, K., Wolniak, R. (2022). Influence of COVID-19 Pandemic on Dissemination of 29 

Innovative E-Learning Tools in Higher Education in Poland. Journal of Open Innovations: 30 

Technology, Market and Complexity, 8(1), 89. 31 

39. Sułkowski, M., Wolniak, R. (2016). Przegląd stosowanych metod oceny skuteczności  32 

i efektywności organizacji zorientowanych na ciągłe doskonalenie. Zeszyty Naukowe 33 

Politechniki Śląskiej. Seria Organizacja i Zarzadzanie, 67, 63-74. 34 

40. Sułkowski, M., Wolniak, R. (2018). Poziom wdrożenia instrumentów zarządzania jakością 35 

w przedsiębiorstwach branży obróbki metali. Częstochowa: Oficyna Wydawnicza 36 

Stowarzyszenia Menedżerów Produkcji i Jakości. 37 

41. Sustainable engineering (2021). https://www.engineering.unsw.edu.au/civil-engineering/ 38 

sustainable-engineering, 2.09.2021. 39 



664 R. Wolniak 

42. The 12 principles of sustainable engineering (2021). https://www.e-education.psu.edu/ 1 

eme504/node/5, 3.09.2021. 2 

43. United Nations General Assembly (1987). Report of the world commission on environment 3 

and development: Our common future. Oslo, Norway: United Nations General Assembly, 4 

Development and International Co-operation: Environment. 5 

44. Wolniak R., Sułkowski M. (2015). Motywy wdrażanie certyfikowanych Systemów 6 

Zarządzania Jakością. Problemy Jakości, 9, 4-9. 7 

45. Wolniak, R, Skotnicka-Zasadzień, B. (2014). The use of value stream mapping to 8 

introduction of organizational innovation in industry. Metalurgija, 53(4), 709-713. 9 

46. Wolniak, R. (2011). Parametryzacja kryteriów oceny poziomu dojrzałości systemu 10 

zarządzania jakością. Gliwice: Wydawnictwo Politechniki Śląskiej. 11 

47. Wolniak, R. (2013). A typology of organizational cultures in terms of improvement of the 12 

quality management. Manager, 17(1), 7-21. 13 

48. Wolniak, R. (2013). Projakościowa typologia kultur organizacyjnych. Przegląd 14 

Organizacji, 3, 13-17. 15 

49. Wolniak, R. (2014). Korzyści doskonalenia systemów zarządzania jakością opartych  16 

o wymagania normy ISO 9001:2009. Problemy Jakości, 3, 20-25. 17 

50. Wolniak, R. (2016). Kulturowe aspekty zarządzania jakością. Etyka biznesu  18 

i zrównoważony rozwój, Interdyscyplinarne studia teoretyczno-empiryczne, 1, 109-122. 19 

51. Wolniak, R. (2016). Metoda QFD w zarządzaniu jakością. Teoria i praktyka. Gliwice: 20 

Wydawnictwo Politechniki Śląskiej. 21 

52. Wolniak, R. (2016). Relations between corporate social responsibility reporting and the 22 

concept of greenwashing. Zeszyty Naukowe Politechniki Śląskiej. Seria Organizacji  23 

i Zarządzanie, 87, 443-453. 24 

53. Wolniak, R. (2017). Analiza relacji pomiędzy wskaźnikiem innowacyjności a nasyceniem 25 

kraju certyfikatami ISO 9001, ISO 14001 oraz ISO/TS 16949. Kwartalnik Organizacja  26 

i Kierowanie, 2, 139-150. 27 

54. Wolniak, R. (2017). Analiza wskaźników nasycenia certyfikatami ISO 9001, ISO 14001 28 

oraz ISO/TS 16949 oraz zależności pomiędzy nimi. Zeszyty Naukowe Politechniki Śląskiej. 29 

Seria Organizacji i Zarządzanie, 108, 421-430. 30 

55. Wolniak, R. (2017). The Corporate Social Responsibility practices in mining sector in Spain 31 

and in Poland – similarities and differences. Zeszyty Naukowe Politechniki Śląskiej. Seria 32 

Organizacji i Zarządzanie, 111, 111-120. 33 

56. Wolniak, R. (2017). The Design Thinking method and its stages. Systemy Wspomagania 34 

Inżynierii Produkcji, 6, 247-255. 35 

57. Wolniak, R. (2017). The use of constraint teory to improve organization of work.  36 

4th International Multidisciplinary Scientific Conference on Social Sciences and Arts. 37 

SGEM 2017, 24-30 August 2017, Albena, Bulgaria. Conference proceedings. Book 1, 38 



Sustainable engineering 665 

Modern science. Vol. 5, Business and management. Sofia: STEF92 Technology, 1093-1 

1100. 2 

58. Wolniak, R. (2018). Functioning of social welfare on the example of the city of Łazy. 3 

Zeszyty Naukowe Wyższej Szkoły, Humanitas. Zarządzanie, 3, 159-176. 4 

59. Wolniak, R. (2018). Methods of recruitment and selection of employees on the example of 5 

the automotive industry. Zeszyty Naukowe Politechniki Śląskiej. Seria Organizacja  6 

i Zarządzanie, 128, 475-483. 7 

60. Wolniak, R. (2019). Context of the organization in ISO 9001:2015. Silesian University of 8 

Technology Scientific Papers. Organization and Management Series, 133, 121-136. 9 

61. Wolniak, R. (2019). Downtime in the automotive industry production process – cause 10 

analysis. Quality, Innovation, Prosperity, 2, 101-118. 11 

62. Wolniak, R. (2019). Leadership in ISO 9001:2015. Silesian University of Technology 12 

Scientific Papers. Organization and Management Series, 133, 137-150. 13 

63. Wolniak, R. (2019). Support in ISO 9001:2015. Silesian University of Technology Scientific 14 

Papers. Organization and Management Series, 137, 247-261. 15 

64. Wolniak, R. (2019). The level of maturity of quality management systems in Poland-results 16 

of empirical research. Sustainability, 15, 1-17. 17 

65. Wolniak, R. (2020). Design in ISO 9001:2015. Silesian University of Technology Scientific 18 

Papers. Organization and Management Series, 148, 769-781. 19 

66. Wolniak, R. (2020). Operations in ISO 9001:2015. Silesian University of Technology 20 

Scientific Papers. Organization and Management Series, 148, 783-794. 21 

67. Wolniak, R. (2020). Quantitative relations between the implementation of industry 22 

management systems in European Union countries. Silesian University of Technology 23 

Scientific Papers. Organization and Management Series, 142, 33-44. 24 

68. Wolniak, R. (2021). Internal audit and management review in ISO 9001:2015. Silesian 25 

University of Technology Scientific Papers. Organization and Management Series, 151, 26 

724-608. 27 

69. Wolniak, R. (2021). Performance evaluation in ISO 9001:2015. Silesian University of 28 

Technology Scientific Papers. Organization and Management Series, 151, 725-734. 29 

70. Wolniak, R. (2022). Engineering ethics – main principles. Silesian University of Technology 30 

Scientific Papers. Organization and Management Series, 155, 579-594. 31 

71. Wolniak, R. (2022). Management of engineering teams. Silesian University of Technology 32 

Scientific Papers. Organization and Management Series, 157, 667-674. 33 

72. Wolniak, R. (2022). Project management in engineering. Silesian University of Technology 34 

Scientific Papers. Organization and Management Series, 157, 685-698. 35 

73. Wolniak, R. (2022). The role of the engineering profession in developing and implementing 36 

sustainable development principles. Silesian University of Technology Scientific Papers. 37 

Organization and Management Series, 155, 595-608. 38 



666 R. Wolniak 

74. Wolniak, R. Sułkowski, M. (2015). Rozpowszechnienie stosowania Systemów Zarządzania 1 

Jakością w Europie na świecie – lata 2010-2012. Problemy Jakości, 5, 29-34. 2 

75. Wolniak, R., Grebski, M.E. (2018). Innovativeness and creativity as factors in workforce 3 

development – perspective of psychology. Zeszyty Naukowe Politechniki Ślaskiej. Seria 4 

Organizacja i Zarządzanie, 116, 203-226.  5 

76. Wolniak, R., Grebski, M.E. (2018). Innovativeness and Creativity of the Workforce as 6 

Factors Stimulating Economic Growth in Modern Economies. Zeszyty Naukowe 7 

Politechniki Ślaskiej. Seria Organizacja i Zarządzanie, 116, 227-240. 8 

77. Wolniak, R., Grebski, M.E., Skotnicka-Zasadzień, B. (2019). Comparative analysis of the 9 

level of satisfaction with the services received at the business incubators (Hazleton, PA, 10 

USA and Gliwice, Poland). Sustainability, 10, 1-22. 11 

78. Wolniak, R., Hąbek, P. (2015). Quality management and corporate social responsibility. 12 

Systemy Wspomagania w Inżynierii Produkcji, 1, 139-149. 13 

79. Wolniak, R., Hąbek, P. (2016). Quality assessment of CSR reports – factor analysis. 14 

Procedia – Social and Behavioral Sciences, 220, 541-547. 15 

80. Wolniak, R., Jonek-Kowalska, I. (2021). The level of the quality of life in the city and its 16 

monitoring. Innovation (Abingdon), 34(3), 376-398. 17 

81. Wolniak, R., Jonek-Kowalska, I. (2021). The quality of service to residents by public 18 

administration on the example of municipal offices in Poland. Administration Management 19 

Public, 37, 132-150. 20 

82. Wolniak, R., Jonek-Kowalska, I. (2022). The creative services sector in Polish cities, 21 

Journal of Open Innovation: Technology, Market, and Complexity, 8(1), 1-23. 22 

83. Wolniak, R., Saniuk, S., Grabowska, S., Gajdzik, B. (2020). Identification of energy 23 

efficiency trends in the context of the development of industry 4.0 using the Polish steel 24 

sector as an example. Energies, 13(11), 1-16. 25 

84. Wolniak, R., Skotnicka, B. (2011). Metody i narzędzia zarządzania jakością – Teoria  26 

i praktyka, cz. 1. Gliwice: Wydawnictwo Naukowe Politechniki Śląskiej. 27 

85. Wolniak, R., Skotnicka-Zasadzień, B. (2008). Wybrane metody badania satysfakcji klienta 28 

i oceny dostawców w organizacjach. Gliwice: Wydawnictwo Politechniki Śląskiej. 29 

86. Wolniak, R., Skotnicka-Zasadzień, B. (2010). Zarządzanie jakością dla inżynierów. 30 

Gliwice: Wydawnictwo Politechniki Śląskiej. 31 

87. Wolniak, R., Skotnicka-Zasadzień, B. (2018). Developing a model of factors influencing 32 

the quality of service for disabled customers in the condition s of sustainable development, 33 

illustrated by an example of the Silesian Voivodeship public administration. Sustainability, 34 

7, 1-17. 35 

88. Wolniak, R., Skotnicka-Zasadzień, B. (2022). Development of photovoltaic energy in EU 36 

countries as an alternative to fossil fuels. Energies, 15(2), 1-23. 37 



Sustainable engineering 667 

89. Wolniak, R., Skotnicka-Zasadzień, B., Zasadzień, M. (2019). Problems of the functioning 1 

of e-administration in the Silesian region of Poland from the perspective of a person with 2 

disabilities. Transylvanian Review of Public Administration, 57E, 137-155. 3 

90. Wolniak, R., Sułkowski, M. (2016). The reasons for the implementation of quality 4 

management systems in organizations. Zeszyty Naukowe Politechniki Śląskiej. Seria 5 

Organizacji i Zarządzanie, 92, 443-455. 6 


