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ABSTRACT

Industry 4.0 and sustainability are trending topics in the industry and scientific research. However, there
is currently no comparable study, which summarizes the impacts of Industry 4.0 on all three dimensions
of the Triple Bottom Line at the same time. This chapter aims to present a comprehensive overview of
Industry 4.0 in the context of the Triple Bottom Line of sustainability. For this reason, a systematic litera-
ture review is conducted to find out the current state of literature about this topic. The chapter presents
a systematic literature review on 64 peer-reviewed journal articles, which have been published between
2014 and 2019. An in-depth analysis of the content as well as an analysis of the empirical methodolo-
gies are conducted. To structure the existing knowledge, a framework is developed, and the findings
are categorized into ecological and social aspects. On this basis the content is evaluated to discuss key
findings and relating interdependencies.

INTRODUCTION

So far, Industry 4.0-related literature has mainly concerned technical aspects of the phenomenon (Kiel
etal., 2017). Whereas further research disciplines, such as business management have begun to examine
Industry 4.0 (Piccarozzi et al., 2018), ecological and social aspects of Industry 4.0 have been even less
regarded. In particular, integrative investigations of economic, ecological, and social aspects remain rare
(Birkel et al., 2019; Kiel et al., 2017). Several authors find that improving ecological and social aspects
of industrial value creation whilst maintaining economic profitability is a challenging task. Several po-
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tentials and challenges of Industry 4.0 seem contradictory in each of the three dimensions of the Triple
Bottom Line. For instance, working conditions shall be improved, whilst job losses are expected through
Industry 4.0. Therefore, an interdisciplinary and integrative investigation of Industry 4.0 is necessary, not
only balancing, but combining ecological and social potentials with market success (Miiller et al., 2018a;
Miiller & Dischle, 2018; Stock et al., 2018). Further, several authors find that sustainability aspects of
Industry 4.0 differ across countries and need to be incorporated in managerial practice and policy, for
instance been the German initiative “Industry 4.0” and the “Internet Plus” initiative within the concept
“Made in China 2025 (Miiller and Voigt, 2018).

Still, sustainability in the context of Industry 4.0 has been addressed by some authors in recent time.
According to Scopus, out of 137 articles that have “Industry 4.0 and “Sustainability” in abstract, title
or keywords, 103 were published since 2018. This relates to articles in English language in journals or
conference proceedings.

In order to provide a comprehensive overview of the current state of research regarding Industry 4.0
in the context of the Triple Bottom Line of sustainability, the article performs a systematic literature
review. Thereupon, the article discusses and evaluates recent research findings, presenting managerial
and theoretical implications, and promising avenues for future research.

Background

The term “Industry 4.0” is derived from the German “Industrie 4.0” initiative launched by the German
government in 2011. It aims at ensuring future competitiveness of the German manufacturing industry
(Kagermann et al., 2013; Lasi et al., 2014; Miiller et al., 2017). In this context, Industry 4.0 indicates a
predicted fourth industrial revolution. Industry 4.0 builds on several technological developments, includ-
ing the Internet of Things and Cyber-Physical Systems, that shall enable real-time interconnection of
products, production facilities, humans, and smart devices in a vertical and horizontal manner. Vertical
interconnection means across several departments within an enterprise, horizontal interconnection ex-
presses digital information sharing across several partners within a supply chain, including the customer.
Further, the entire product lifecycle shall be encompassed, from production, to product usage, torecycling
(Kagermann et al., 2013; Lasi et al., 2014; Liao et al., 2017; Miiller et al., 2018b).

After 2011, when the German initiative “Industrie 4.0” was launched in the “High tech strategy”
of the German federal government, several comparable programs and initiatives have been launched
worldwide. For instance, the European Union initiated a program called “Factories of the Future”. It
intends to ensure a digital and sustainable production in order to maintain global competitiveness. In
the United States of America, The “Industrial Internet Consortium” represents a comparable initiative,
whereas China launched the program “Internet Plus” within the program “Made in China 2025 (Liao
et al., 2017; Miiller & Voigt, 2018).

As the first industrial revolution (mechanization), the second industrial revolution (electrification),
and the third industrial revolution, Industry 4.0 is expected to inflict changes in an economic, ecologi-
cal, and social context (Birkel et al., 2019; Maynard, 2015; Kiel et al., 2017; Miiller & Voigt, 2018).

Economic, ecological and social aspects subsume the Triple Bottom Line of sustainability (Elking-
ton, 1987; Elkington, 1998; Norman et al., 2004). Since the World Commission on Environment and
Development’s “Brundtland report” in 1987 (World Commission on Environment and Development,
1987), an increasing expectation of society to achieve ecological and social welfare whilst maintaining
economic success can be observed. This is also and especially true for industrial value creation, which

132



19 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/industry-40-in-the-context-of-the-triple-bottom-
line-of-sustainability/276815

Related Content

Demand Forecasting in Hybrid MTS/MTO Production Systems

Moeen Sammak Jalaliand S.M.T. Fatemi Ghomi (2018). International Journal of Applied Industrial
Engineering (pp. 63-78).
www.irma-international.org/article/demand-forecasting-in-hybrid-mtsmto-production-systems/202421

Trees
Seyed Abbas Hosseinijou, Farhad Kiyaand Hamed Kalantari (2013). Graph Theory for Operations
Research and Management: Applications in Industrial Engineering (pp. 48-69).

www.irma-international.org/chapter/trees/73150

An Analysis for the Use of Simulation Modeling in Reducing Patient Waiting Time in Emergency
Departments (EDs) in Hospitals

Shailesh Narayanrao Khekale, Ramesh D. Askhedkarand Rajesh H. Parikh (2020). International Journal of
Applied Industrial Engineering (pp. 52-64).
www.irma-international.org/article/an-analysis-for-the-use-of-simulation-modeling-in-reducing-patient-waiting-time-in-

emergency-departments-eds-in-hospitals/263795

Optimal Pricing and Inventory Decisions for Fashion Retailers under Value-At-Risk Obijective:
Applications and Review

Chun-Hung Chiu, Jin-Hui Zhengand Tsan-Ming Choi (2013). Industrial Engineering: Concepts,
Methodologies, Tools, and Applications (pp. 807-816).
www.irma-international.org/chapter/optimal-pricing-inventory-decisions-fashion/69316

Data Envelopment Analysis in Environmental Technologies

Peep Miidla (2013). Industrial Engineering: Concepts, Methodologies, Tools, and Applications (pp. 625-
642).

www.irma-international.org/chapter/data-envelopment-analysis-environmental-technologies/69307



http://www.igi-global.com/chapter/industry-40-in-the-context-of-the-triple-bottom-line-of-sustainability/276815
http://www.igi-global.com/chapter/industry-40-in-the-context-of-the-triple-bottom-line-of-sustainability/276815
http://www.irma-international.org/article/demand-forecasting-in-hybrid-mtsmto-production-systems/202421
http://www.irma-international.org/chapter/trees/73150
http://www.irma-international.org/article/an-analysis-for-the-use-of-simulation-modeling-in-reducing-patient-waiting-time-in-emergency-departments-eds-in-hospitals/263795
http://www.irma-international.org/article/an-analysis-for-the-use-of-simulation-modeling-in-reducing-patient-waiting-time-in-emergency-departments-eds-in-hospitals/263795
http://www.irma-international.org/chapter/optimal-pricing-inventory-decisions-fashion/69316
http://www.irma-international.org/chapter/data-envelopment-analysis-environmental-technologies/69307

