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Spiritual Approach Among Techies: An Approach for Achieving Sustainable Development
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Abstract

In this chapter, we explain the significance and need for a spiritual approach among techies that would help them be human-centric, compassionate and value-based for sustainable development. We introduced four perspectives of workplace spirituality, higher purpose, interconnectedness, meaningfulness and mindfulness, as significant indicators of sustainable behaviour among the techies. Finally, we discuss how a spiritual approach could help techies contribute to sustainable development. We contribute to the literature by elucidating the role of spirituality among techies that could help advance sustainable technological development and techie's well-being.
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Introduction

Techies contribute to the country's technological innovation and economic development by applying their expertise in advancing technology. The workers in technology-related occupations are called techies. These employees could be engineers or technicians with skills and expertise in science, technology, engineering and mathematics (STEM) (Harrigan et al., 2018). They play an essential role in product development by creating new products and processes (Harrigan et al., 2018; Tambe & Hitt, 2012, 2014). They are central to crafting, planning and leading R&D for technological developments, that is, from product conceptualisation to its realisation in practice. The processes of conceptualisation to practice require techies to have technical skills, be creative and be innovative. They have immense responsibilities that route in from managing to leading several projects and enhancing productivity. Techies have dual responsibilities as they have responsibilities towards their immediate users and indirectly towards end users. Thus, techies directly and significantly influence the quality of life for all humanity and the environment.

However, with the fast-growing technological disruptions happening in this world, sociopolitical and economic pressures may hinder the ethical conduct of the techies, and they may experience dissonances in their values and work expectations (Wijesinghe et al., 2021). In today's era of globalisation, their contribution has been vast for making the advancement of technological innovation and achieving profits, but this has been achieved at the cost of depletion of natural resources that may have a negative impact on the environment through techie's unsustainable behaviour. Being a part of such activities could have been an exhausting experience for them. Techies require a balanced mind to develop technical solutions and design technology, and spirituality has the potential to balance. Spirituality at work is essential for humanising the process (Daniel, 2014). Techies can learn to focus and concentrate better on their projects or work they do. The work they do is very significant not only from an industrial or commercial perspective but also from a social perspective. In this vein, the main objective of the chapter is to explicate the significance of spirituality among techies for sustainable behaviour.

In this chapter, we introduced four perspectives of workplace spirituality, higher purpose, interconnectedness, meaningfulness and mindfulness as significant indicators of sustainable behaviour among the techies.

Techies have accountability towards their job and society; for that, they need to have a stable mind that will help them work with integrity, honesty, compassion and ethics. Therefore, the study of spirituality among techies is significant for making them more responsible towards themselves, society and the environment. Thus, in this chapter, we propose that spirituality would play a vital role in cultivating holistic development among techies.

Sustainable Development

The World Commission on Environment and Development (WCED) defined sustainable development as ‘the development by satisfying the needs of the present without compromising the ability of future generations to meet their own needs’ (WCED, 1987). Further, there has been alarming concern over sustainability, for example, CO2 emissions resulting from economic activity (Adebayo et al., 2022). CO2 emissions are prominent for their influence on environmental degradation in the form of pollution, and technological innovation plays an important role in CO2 emissions (Adebayo et al., 2022; Ahmed & Le, 2021; Bekun et al., 2021; Li et al., 2021a, 2021b, 2021c). Adebayo et al. (2022) assert the need to invest in technological innovation for sustainable development. Oláh et al. (2020) argue the need for strengthening the technology through a sustainable model since there is a gap between Industry 4.0 and sustainability in practice. In today's era of globalisation, the emergence of Industry 4.0 could play a vital role in efficient, sustainable production, but its related technologies, e.g. the Internet of Things (IoT), however, have a negative influence on environmental sustainability as a result of air pollution, discharge of waste and the exhaustive use of raw materials, information and energy (Oláh et al., 2020). Club of Rome (2019) suggested to the EU President the need to ensure that exponential technologies, artificial intelligence (AI) and digitalisation are enhanced for people, the planet and prosperity through delivering a low-carbon, sustainable, socially just, well-being oriented society (Bohnsack et al., 2022). Thus, sustainable development is the need of the hour.

Sustainable development strategy endorses that organisations should build economic markets and profits without natural resource depletion (Gladwin & Nordstrom, 1992; Hart, 1994; Jansen & Vergragt, 1992). Sustainable development emphasises achieving balance between people's well-being, preserving environmental resources and economic prosperity. Therefore, to have sustainable development of the organisation, it is significant to cultivate a holistic perspective for choosing routine strategy, shared vision (Hart & Brady, 2005). Thus, we propose that spirituality would play a significant role in cultivating a holistic perspective among techies for sustainable development.

Workplace Spirituality

Workplace spirituality is defined as the inner life nurtured by meaningful work and a sense of connectedness within the community (Ashmos & Duchon, 2000). Fry (2003) stated that workplace spirituality comprises individuals and organisations seeking work through a spiritual path or an opportunity to grow and contribute to society in a meaningful way. When a person's inner self is directed towards his work and sense of community in the work environment, it is known as workplace spirituality (Daniel, 2010; Kinjerski & Skrypnek, 2008). Workplace spirituality is defined as where employees express themselves in terms of meaningful work, interconnectedness and purpose in their life that connect them to their work (Sorakraikitikul & Siengthai, 2014, p. 178). From an organisational perspective, workplace spirituality is defined as the nature of the organisation's spiritual values that facilitate employees' spiritual values and sense of interconnectedness (Van der Walt, 2018).

Workplace spirituality, individual spirituality and organisational spirituality are three different dimensions (Pawar, 2017). Individual spirituality means human relationships with higher power (Fry, 2003), transcendence and their feeling of interconnectedness with others (Zinnbauer et al., 1999). According to Weitz et al. (2012, p. 256), spiritual organiations are value-driven, guided by a mission and vision and socially responsible. The organisation should recognise and value employees by emphasising their spiritual development and well-being (Kinjerski & Skrypnek, 2008, p. 262). Workplace spirituality is related to employees' experience in terms of meaningfulness in work and community at work (Pawar, 2017).

Further, extant literature reports many positive benefits of spirituality at the workplace; spirituality increases employees' resilience to handle workplace stress (Cash & Gray, 2000). Spirituality can be beneficial for the inner development of the employees, along with instrumental benefits (Brophy, 2015). Spirituality in the workplace can benefit employees by improving inner effectiveness (Pfeffer, 2003). It bestows intrinsic strength, improves mental well-being, makes human beings mindful of themselves and encourages individual development. Therefore, workplace spirituality is undoubtedly a human need that cannot be overlooked (Hart & Brady, 2005).

Thus, workplace spirituality could bring transformation in techies by broadening their perspective through higher purpose, meaningfulness in the work, interconnectedness and mindfulness.


Meaningfulness in work: Meaningfulness refers to ‘making sense’ of what individuals are doing (Bailey et al., 2017). Kahn (1990) defined meaningfulness as ‘a feeling that a human being is receiving a return on investments in one's self in an exchange of physical, reasoning or emotional energy that arises from undertaking work that is valuable, beneficial’ (p. 704). Further, meaningful work is also defined as work that is subjectively meaningful, significant, rewarding or aligned with individual values (e.g. Montani et al., 2017; Nair & Vohra, 2010; Renard & Snelgar, 2016). Employees in the organisation emphases on making sense of the work they do. As an integral element of spirituality, meaningful work creates a joy that connects employees to work for the larger good (Duchon & Plowman, 2005). Extant literature has reported that positive workplace relationships are significant for meaningful work (e.g. Bailey & Madden, 2016; Chen et al., 2011; Isaksen, 2000). Meaningful work increases performance, motivation, commitment and satisfaction (Bailey & Madden, 2016). The psychiatrist Viktor Frankl famously describes ‘how human beings in any calamitous circumstance or events could survive if they have meaning in life. Thus, the significance of meaningful work in the professional life of techies should not be underestimated. Therefore, we propose that if the techies are provided with meaningful work, it would not only result in positive work outcomes like satisfaction and working creatively but also in ‘joy at work’, ultimately enhancing the well-being of techies and motivating them to work for larger good for society by designing a product that is eco-friendly technology.

Higher Purpose

Workplace spirituality could facilitate the techies for actualising their higher purpose. An organisation that emphasises creating strong cultural values through higher purpose through strong spiritual leadership could excel in serving the business and environment by producing a product that profits not only the organisation but also the environment. A higher purpose in spiritual leaders provides a motivating force for working towards organisations as well as society (Klaus & Fernando, 2016). A spiritual person transcends their narrow self to contribute towards society's higher purpose (Parameshwar, 2005). Techies would work more sense fully when they have a higher purpose to work towards the betterment of society. The spiritual base value would benefit teamwork and employee commitment (Neck & Milliman, 1994). Organisations that offer a higher purpose and empowerment can invigorate their employees and concurrently meet the organisation's monetary objectives as well as a higher community purpose (Neck & Milliman, 1994). Further, the organisation's values should also support offering techies a sense of purpose to enhance their sustainable workplace behaviour. When the organisations and employee's higher purpose are aligned, they have the potential to bring change for the higher good of the company and society. We propose that if techies have a higher purpose, it could drive their action to create such technology that could benefit humankind and nature and business.

Interconnectedness

Interconnectedness plays a vital role in workplace spirituality (Mitroff & Denton, 1999). Interconnectedness is described as having a deep connection to or relationship with others (Ashmos & Duchon, 2000). This perspective among employees could develop belongingness and loyalty to the work and organisation (Karakas, 2010). The extant literature reports that employees who have a strong sense of interconnectedness experience joy and satisfaction by helping others (Khari & Sinha, 2017; Wasko & Faraj, 2000).

Spirituality brings the realisation that human beings are connected to each other. The interconnected dimension could be related to many underlying philosophies, for example, UBUNTU. The philosophy of ‘Ubuntu’, which is an Nguni word term from African culture, means ‘I AM BECAUSE WE ARE’; it addresses our interconnectedness and responsibility towards each other that flow from our connections (Nussbaum, 2003). Ubuntu emphasises personhood through community, that is, it is in regard to the community the person is defined (Nussbaum, 2003).

Further, interconnectedness could be understood through the eastern spiritual perspective through Loksangrah, the social message stated in Bhagavad Gita illustrates the significance of welfare of all living beings that could facilitate the dimension of interconnectedness. Loksangrah refers to the unanimity of the world and the interconnectedness of society (Radhakrishnan, 1970, p. 139; Pardasani et al., 2014). ‘Loksangrah’ is composed of two words; ‘Lok’ and ‘Sangrah’; ‘lok’ refers to the world, and ‘Sangrah’ means holding together (Pardasani et al., 2014). A society depends on the interdependence of its constituents, including individuals, to function properly. Pardasani et al. (2014) call for the need to address sustainability concerns through spirituality. This could be addressed by encouraging the awareness of selfless service and concern for welfare among employees (Pardasani et al., 2014) and society. Spirituality has the potential for a paradigm shift of techies, making them aware of interconnectedness; that is how we all are connected with others, society and the environment. Thus, inculcating spirituality through training programmes among techies is the need of the hour.

Mindfulness

There has been a significant increase in mindfulness training in organisations. The extant literature reported a positive relationship between mindfulness with organisational productivity, creativity and employee well-being (Sajjad & Shahbaz, 2020; Wolever et al., 2018; Zivnuska et al., 2016). Wamsler et al. (2018) claimed ‘Mindfulness’ could improve understanding and facilitate sustainability that includes all levels, individual level, local, national and global, and should, thus, become a core concept in sustainability science, practice and teaching. Mindfulness has been defined as ‘being attentive and in the present’ (Brown & Ryan, 2003). According to Lynn et al. (2017), ‘Mindfulness’ comprises meditative mindfulness and socio-cognitive mindfulness. Meditative mindfulness, introduced by Kabat-Zinn et al. (1985), describes mindfulness as a technique that emphasises improving psychological and psychical health. Kabat-Zinn asserts that mindfulness comprises two aspects, first is being aware of the present in regard to emotions and cognition. The second is to be non-judgemental towards the experiences. Kabat-Zinn claimed that the non-judgemental facet of mindfulness lessens emotional reactivity and develops tolerance that might lead to improving the physical and psychological well-being of the person (Brown et al., 2007; Lutz et al., 2013). At the same time, socio-cognitive mindfulness is a state of being aware, remaining sensitive to the context or perspective and being adaptive in any circumstances by remaining open to any new information (Langer & Moldoveanu, 2000; Trent et al., 2016).

Extant literature suggests positive linkages between mindfulness and sustainability. The extant literature studied the relationship between ‘Mindfulness’ and pro-environmental behaviour (Amel et al., 2009; Ericson et al., 2014; Panno et al., 2017; Pfattheicher et al., 2016; Sajjad & Shahbaz, 2020); feeling connected with the environment (Barbaro & Pickett, 2016) and environmental performance (Umar & Chunwe, 2019). Mindfulness enhances an individual ability to be flexible and learn new things, being creative and problem-solving techniques (Byrne & Thatchenkery, 2018; Colzato et al., 2012). Further, mindfulness enhances spiritual well-being through compassion for oneself and others (Beshai et al., 2016; Condon et al., 2013; Frank et al., 2015; Taylor et al., 2016; Tirch, 2010). Mindfulness reduces negative emotions among individuals (Monzani et al., 2021). Despite the significance of mindfulness in the workplace, Wamsler et al. (2018) state the presence of theoretical, conceptual and empirical blind spots in the academic debate on mindfulness in sustainability research and practice. Therefore, there is scope for scholars to explore the mindfulness and its impact on sustainability through research. Also, organisations should support mindfulness techniques in the workplace to achieve sustainable behaviour among employees in practice.

Thus, we posit that if the techie's mind is cultivated through mindfulness training would benefit their well-being, making them more compassionate with themselves and others. Therefore, widening their horizons may result in a holistic understanding of promoting sustainable development.

Conclusion

Workplace spirituality is very dynamic in nature (Rocha & Pinheiro, 2020). That is, the meaning of spirituality is unique for every individual and is evolving through time. Thus, spirituality should be practiced not by imposition but voluntarily in the workplace. Techies should be given spiritual training with the motive to nourish their inner development and enhance their well-being. The developed inner self of techies would transform them, making them mindful of the interconnectedness that exists between them and organisations, nature, others and society.

Further, spirituality would bring about a paradigm shift among techies leading towards the greater good of society, nature and company's higher purpose that would benefit everyone. We posit that being spiritual at the workplace would help techies change their mindset through higher purpose, interconnectedness, mindfulness and meaningfulness in their work. Thus, spirituality at the workplace will not only help techies to bring sustainability but also enhance their well-being. Further, spirituality at work will also have a positive spillover effect on their personal life.

References

Adebayo, T. S., 
Oladipupo, S. D., 
Kirikkaleli, D., & 
Adeshola, I. (2022). Asymmetric nexus between technological innovation and environmental degradation in Sweden: An aggregated and disaggregated analysis. Environmental Science & Pollution Research, 29, 36547–36564. https://doi.org/10.1007/s11356-021-17982-6


Ahmed, Z., & 
Le, H. P. (2021). Linking information communication technology, trade globalization index, and CO2 emissions: Evidence from advanced panel techniques. Environmental Science & Pollution Research, 28(7), 8770–8781. https://doi.org/10.1007/s11356-020-11205-0


Amel, E. L., 
Manning, C. M., & 
Scott, B. A. (2009). Mindfulness and sustainable behavior: Pondering attention and awareness as means for increasing green behavior. Ecopsychology, 1(1), 14–25.

Ashmos, D., & 
Duchon, D. (2000). Spirituality at work: A conceptualization and measure. Journal of Management Inquiry, 9, 34–145.

Bailey, C., & 
Madden, A. (2016, Summer). What makes work meaningful—Or meaningless. MIT Sloan Management Review, 52–63.

Bailey, C., 
Madden, A., 
Alfes, K., 
Shantz, A., & 
Soane, E. (2017). The mismanaged soul: Existential labor and the erosion of meaningful work. Human Resource Management Review, 27(3), 416–430.

Barbaro, N., & 
Pickett, S. M. (2016). Mindfully green: Examining the effect of connectedness to nature on the relationship between mindfulness and engagement in pro-environmental behavior. Personality and Individual Differences, 93, 137–142.

Bekun, F. V., 
Alola, A. A., 
Gyamfi, B. A., & 
Yaw, S. S. (2021). The relevance of EKC hypothesis in energy intensity real-output trade-off for sustainable environment in EU-27. Environmental Science & Pollution Research. https://doi.org/10.1007/s11356-021-14251-4


Beshai, S., 
McAlpine, L., 
Weare, K., & 
Kuyken, W. (2016). A non-randomised feasibility trial assessing the efficacy of a mindfulness-based intervention for teachers to reduce stress and improve well-being. Mindfulness, 7(1), 198–208.

Bohnsack, R., 
Bidmon, C., & 
Pinkse, J. (2022). Sustainability in the digital age – Intended and unintended consequences of digital technologies for sustainable development. Editorial, Business Strategy and the Environment. ahead of print.

Brophy, M. (2015). Spirituality incorporated: Including convergent spiritual values. Journal of Business Ethics, 132, 779–794. https://doi.org/10.1007/s10551-014-2337-y


Brown, K. W., & 
Ryan, R. M. (2003). The benefits of being present: Mindfulness and its role in psychological well-being. Journal of Personality and Social Psychology, 84(4), 822.

Brown, K. W., 
Ryan, R. M., & 
Creswell, J. D. (2007). Mindfulness: Theoretical foundations and evidence for its salutary effects. Psychological Inquiry, 18(4), 211–237.

Byrne, E. K., & 
Thatchenkery, T. (2018). How to use mindfulness to increase your team's creativity. Harvard Business Review, 2–4.

Cash, K. C., & 
Gray, G. R. (2000). A framework for accommodating religion and spirituality in the workplace. The Academy of Management Executive, 14(3), 124–134.

Chen, Z., 
Zhang, X., & 
Vogel, D. (2011). Exploring the underlying processes between conflict and knowledge sharing: A work engagement perspective. Journal of Applied Social Psychology, 41, 1005–1033.

Club of Rome
. (2019). Open letter in response to the European Green Deal. https://www.clubofrome.eu/IMG/pdf/191212_cor_green_deal_letter_uvdl_policy_input.pdf


Colzato, L. S., 
Szapora, A., & 
Hommel, B. (2012). Meditate to create: The impact of focused- attention and open-monitoring training on convergent and divergent thinking. Frontiers in Psychology, 3, 116.

Condon, P., 
Desbordes, G., 
Miller, W. B., & 
DeSteno, D. (2013). Meditation increases compassionate responses to suffering. Psychological Science, 24(10), 2125–2127.

Daniel, J. L. (2010). The effect of workplace spirituality on team effectiveness. The Journal of Management Development, 29, 442–456. http://doi.org/10.1108/02621711011039213


Daniel, J. L. (2014). A study of the impact of workplace spirituality on employee outcomes: A comparison between US and Mexican employees. Theses and Dissertations (p. 100). https://rio.tamiu.edu/etds/100


Duchon, D., & 
Plowman, D. A. (2005). Nurturing the spirit at work: Impact on work unit performance. The Leadership Quarterly, 16, 807–833.

Ericson, T., 
Kjønstad, B. G., & 
Barstad, A. (2014). Mindfulness and sustainability. Ecological Economics, 104, 73–79.

Frank, J. L., 
Reibel, D., 
Broderick, P., 
Cantrell, T., & 
Metz, S. (2015). The effectiveness of mindfulness-based stress reduction on educator stress and well-being: Results from a pilot study. Mindfulness, 6(2), 208–216.

Fry, L. W. (2003). Toward a theory of spiritual leadership. The Leadership Quarterly, 14, 693–727.

Gladwin, T. N., & 
Nordstrom, T. N. (1992). Building the sustainable corporation: Creating environmental sustainability and competitive advantage. National Wildlife Federation.

Harrigan, J., 
Reshef, A., & 
Toubal, F. (2018). Techies, trade, and skill-biased productivity highlights. France. https://policycommons.net/artifacts/2023485/working-paper/2775930/on13Oct2022.CID:20.500.12592/kt9zbr


Hart, T. (1994). Transport choices and sustainability: A review of changing trends and policies. Urban Studies, 31(4–5), 705–728.

Hart, D. W., & 
Brady, F. N. (2005). Spirituality and archetype in organizational life. Business Ethics Quarterly, 15(3), 409–428.

Isaksen, J. (2000). Constructing meaning despite the drudgery of repetitive work. Journal of Humanistic Psychology, 40, 84–107.

Jansen, L., & 
Vergragt, P. (1992). Sustainable development: A challenge to technology (Leidschendam, Netherlands: Ministry for Housing, Physical Planning, and Environment).

Kabat-Zinn, J., 
Lipworth, L., & 
Burney, R. (1985). The clinical use of mindfulness meditation for the self-regulation of chronic pain. Journal of Behavioral Medicine, 8(2), 163–190.

Kahn, W. A. (1990). Psychological conditions of personal engagement and disengagement at work. Academy of Management Journal, 33, 692–724.

Karakas, F. (2010). Spirituality and performance in organizations: A literature review. Journal of Business Ethics, 94(1), 89–106.

Khari, C., & 
Sinha, S. (2017). Impact of workplace spirituality on knowledge sharing intention: A conceptual framework. Journal of Human Values, 23(1), 27–39. https://doi.org/10.1177/0971685816673484


Kinjerski, V., & 
Skrypnek, B. J. (2008). The promise of spirit at work. Increasing job satisfaction and organizational commitment and reducing turnover and absenteeism in long-term care. Journal of Gerontological Nursing, 34(10), 17–25.

Klaus, L., & 
Fernando, M. (2016). Enacting spiritual leadership in business through ego-transcendence. The Leadership & Organization Development Journal, 37(1), 71–92. https://doi.org/10.1108/LODJ-04-2014-0078


Langer, E. J., & 
Moldoveanu, M. (2000). The construct of mindfulness. Journal of Social Issues, 56(1), 1–9. 

Li, X., 
Zhang, C., 
Zhang, B., 
Wu, D., 
Shi, Y., 
Zhang, W., 
Ye, Q., 
Yan, J., 
Fu, J., 
Fang, C., 
Ha, D., & 
Fu, S. (2021b). Canopy and understory nitrogen addition have different effects on fine root dynamics in a temperate forest: Implications for soil carbon storage. New Phytologist, 231(4), 1377–1386. https://doi.org/10.1111/nph.17460


Li, X., 
Zhang, C., 
Zhang, B., 
Wu, D., 
Zhu, D., 
Zhang, W., 
Ye, Q., 
Yan, J., 
Fu, J., 
Fang, C., 
Ha, D., & 
Fu, S. (2021c). Nitrogen deposition and increased precipitation interact to affect fine root production and biomass in a temperate forest: Implications for carbon cycling. Science of the Total Environment, 765, 144497. https://doi.org/10.1016/j


Li, J., 
Zhao, Y., 
Zhang, A., 
Song, B., 
Hill, R. L. (2021a). Effect of grazing exclusion on nitrous oxide emissions during freeze-thaw cycles in a typical steppe of Inner Mongolia. (2020). Agriculture, Ecosystems & Environment, 307, 107217. https://doi.org/10.1016/j


Lutz, J., 
Herwig, U., 
Opialla, S., 
Hittmeyer, A., 
Jäncke, L., 
Rufer, M., 
Grosse Holtforth, M., & 
Brühl, A. B

. (2013). Mindfulness and emotion regulation: An fMRI study. Social Cognitive and Affective Neuroscience, 9(6), 776–785.

Lynn, I., 
Chen, L., 
Scott, N., & 
Benckendordd, P. (2017). Mindful tourist experiences: A Buddhist perspective. Annals of Tourism Research, 64, 1–12.

Mitroff, I. I., & 
Denton, E. A. (1999). A spiritual audit of corporate America: A hard look at spirituality, religion, and values in the workplace. Jossey-Bass Publishers.

Montani, F., 
Boudrias, J.-S., & 
Pigeon, M. (2017). Employee recognition, meaningfulness and behavioural involvement: Test of a moderated mediation model. International Journal of Human Resource Management, 1–29. https://doi.org/10.1080/09585192.2017.1288153


Monzani, L., 
Escartín, J., 
Ceja, L., & 
Bakker, A. B. (2021). Blending mindfulness practices and character strengths increases employee well-being: A second-order meta-analysis and a follow-up field experiment. Human Resource Management Journal, 31(4), 1025–1062. https://doi.org/10.1111/1748-8583.12360


Nair, N., & 
Vohra, N. (2010). An exploration of factors predicting work alienation of knowledge workers. Management Decision, 48, 600–615.

Neck, C. P., & 
Milliman, J. F. (1994). Thought self-leadership: Finding spiritual fulfillment in organizational life. Journal of Managerial Psychology, 9(6), 9–16.

Nussbaum, B. (2003). Ubuntu: Reflections of a South African on our common humanity. Reflections: The SoL Journal, 4(4).

Oláh, J., 
Aburumman, N., 
Popp, J., 
Khan, M. A., 
Haddad, H., & 
Kitukutha, N. (2020). Impact of industry 4.0 on environmental sustainability. Sustainability, 12, 4674. http://doi.org/10.3390/su12114674


Panno, A., 
Giacomantonio, M., 
Carrus, G., 
Maricchiolo, F., 
Pirchio, S., & 
Mannetti, L. (2017). Mindfulness, pro-environmental behavior, and belief in climate change: The mediating role of social dominance. Environment and Behavior, 39, 474.

Parameshwar, S. (2005). Spiritual leadership through ego-transcendence: Exceptional responses to challenging circumstances. The Leadership Quarterly, 16(5), 689–722.

Pardasani, R., 
Sharma, R., & 
Bindlish, P. (2014). Facilitating workplace spirituality: Lessons from Indian spiritual traditions. The Journal of Management Development, 33(8–9), 847–859.

Pawar, B. (2017). The relationship of individual spirituality and organizational spirituality with meaning and community at work: An empirical examination of the direct effects and moderating effect models. The Leadership & Organization Development Journal, 38(7), 986–1003. https://doi.org/10.1108/LODJ-01-2016-0014


Pfattheicher, S., 
Sassenrath, C., & 
Schindler, S. (2016). Feelings for the suffering of others and the environment: Compassion fosters proenvironmental tendencies. Environment and Behavior, 48(7), 929–945.

Pfeffer, J. (2003). Business and the spirit: Management practices that sustain values. In 

R. A. Giacalone
& 
C. L. Jurkiewicz (Eds.), Handbook of workplace spirituality and organizational performance (pp. 29–45). M. E. Sharpe.

Radhakrishnan, S. (1970). The Bhagavad Gita. George Allen and Unwin.

Renard, M., & 
Snelgar, R. J. (2016). How can work be designed to be intrinsically rewarding? Qualitative insights South African non-profit employees. SA Journal of Industrial Psychology, 42(1), 1346.

Rocha, G. R., & 
Pinheiro, G. P. (2020). Organizational spirituality: Concept and perspectives. Journal of Business Ethics. https://doi.org/10.1007/s10551-020-04463-y


Sajjad, A., & 
Shahbaz, W. (2020). Mindfulness and social sustainability: An integrative review. Social Indicators Research, 150, 73–94. https://doi.org/10.1007/s11205-020-02297-9


Sorakraikitikul, M., & 
Siengthai, S. (2014). Organizational learning culture and workplace spirituality. The Learning Organization, 21(3), 175–192.

Tambe, P., & 
Hitt, L. M. (2012). The productivity of information technology investments: New evidence from it labor data. Information Systems Research, 23(3-part-1), 599–617.

Tambe, P., & 
Hitt, L. M. (2014). Job hopping, information technology spillovers, and productivity growth. Management Science, 60(2), 338–355.

Taylor, C., 
Harrison, J., 
Haimovitz, K., 
Oberle, E., 
Thomson, K., 
Schonert-Reichl, K., & 
Roeser, R. W

. (2016). Examining ways that a mindfulness-based intervention reduces stress in public school teachers: A mixed methods study. Mindfulness, 7(1), 115–129.

Tirch, D. D. (2010). Mindfulness as a context for the cultivation of compassion. International Journal of Cognitive Therapy, 3(2), 113–123.

Trent, N. L., 
Park, C., 
Bercovitz, K., & 
Chapman, I. M. (2016). Trait socio-cognitive mindfulness is related to affective and cognitive empathy. Journal of Adult Development, 23, 62–67.

Umar, S., & 
Chunwe, G. N. (2019). Advancing environmental productivity: Organizational mindfulness and strategies. Business Strategy and the Environment. https://doi.org/10.1002/bse.2220


Van der Walt, F. (2018). Workplace spirituality, work engagement and thriving at work. SA Journal of Industrial Psychology, 44(1), 1–10.

Wamsler, C., 
Brossmann, J., 
Hendersson, H., 
Kristjansdottir, R., 
McDonald, C., & 
Scarampi, P. (2018). Mindfulness in sustainability science, practice and teaching. Sustainability Science, 13, 143–162. https://doi.org/10.1007/s11625-017-0428-2


Wasko, M. M., & 
Faraj, S. (2000). ‘It is what one does’: Why people participate and help others in electronic communities of practice. The Journal of Strategic Information Systems, 9(2), 155–173.

WCED
. (1987). Our common future. Oxford University Press.

Weitz, E., 
Vardi, Y., & 
Setter, O. (2012). Spirituality and organizational misbehavior. Journal of Management, Spirituality and Religion, 9(3), 255–281.

Wijesinghe, P., 
Jayawardane, T., & 
Dasanayaka, S. (2021). Accomplishing environmental sustainability as an ethical responsibility; evidence from entrepreneur engineers in Sri Lanka. Sri Lanka Journal of Social Sciences, 44(2), 165–179.

Wolever, R. Q., 
Schwartz, E. R., & 
Schoenberg, P. L. (2018). Mindfulness in corporate America: Is the Trojan horse ethical? Journal of Alternative & Complementary Medicine, 24(5), 403–406.

Zinnbauer, B. J., 
Pargament, K. I., & 
Scott, A. B. (1999). The emerging meanings of religiousness and spirituality: Problems and prospects. Journal of Personality, 67(6), 889–919.

Zivnuska, S., 
Kacmar, K. M., 
Ferguson, M., & 
Carlson, D. S. (2016). Mindfulness at work: Resource accumulation, well-being, and attitudes. Career Development International, 21(2), 106–124.

OPS/images/f11-01.jpg
Article search
from PuBMed

(n=11534)

Identification Duplicate Removed

and Language and Title
based

Article found
(n=1168)

Screening
Article based on
Abstract

Article found
(n=84)

Eligibility

Article based on Full
text

Article found
(n=34)





OPS/images/f02-05.jpg
Up to secondary
Up to primary
Up to HS

no education

graduation & above

10

20

30

40

50

60





OPS/images/f01-05.jpg
del
economic (Umae
cs business -I—lnl]‘ggﬁ!sg

=tw)|(n Sma ased =
"
ggstlsé?%!:ua.a! “Ofood @

eadigital;:

lobal AP
acer fULUrE:C:
sustalnable port

reseqrchstdies.





OPS/images/f06-04.jpg
Frequent

Infrequent

oirydowoy

o1rydosdloy





OPS/images/f09-03.jpg
Al and
Machine
learning

Essential Robotics &

Components Automation

Big Data
Analytics






OPS/images/f02-13.jpg
e . :

0 10 20 30 40 50 60 70 80 90 100






OPS/images/f01-04.jpg
martos|(2021) @ elmas‘(ZOZO)
singh2021) |

/

(2021) /

abad-sefilira (2020)

giraldox(2021)
bha 021)

_shahz§d|(2022)

© gnef2020)  @eude@ozn

( vem@g—(zow)? =
&VOSviewer adark'z N





OPS/images/f02-04.jpg
nuclear family with elders _ 13

0 10 20 30 40 50 60





OPS/images/f02-08.jpg





OPS/images/f11-03.jpg
insomnia

primary care patient
health information national tr

cognitive behavioral therapy
internet use

chronic pain

digital education

: me
ealth education colla i rea ¢ ;
rway hip
self monitoring  C!
sing education B B

call per: or
digita
ict

digital |
) simulation
s

men colorectal

man
prostate
sex hospitalization postmenopausal woman

osteoarthritis prOState Callss

cohort study biomarker

case control study vitro
prognosis

ell biopsy

N quantification
ancer combination
mri

ndard opinion iy gital breast tomosynthesis
t radiology  head agreement contragy
s care diagnostic ;

segmentation tomography
digital workflow
blockchain g teleophthalmol
reproductive health R 4mOCEy

l psychiatry prospect dicom rep!

whole slide

hype

establishment

 perspective

orthodontist






OPS/images/f02-03.jpg
45
40
35
30
25
20
15
10

18-30

21-30

39

31-40

27

41-50

16

51-60

61-70





OPS/images/f17-02.jpg
BELGIUM

AUSTRIA

MALAYSIA

PAKISTAN

TURKEY

PORTUGAL

TAIWAN

CANADA

SOUTH KOREA

SPAIN

INDIA

ENGLAND

PEOPLES R CHINA

COUNITRYWIDE PUBLICATIONS

200

400

600

800

1200






OPS/images/f06-03.jpg
Frequent

Infrequent

Frequent

Infrequent

t
\\WO m
.-~ -
.- g
.- [0
_— -
0-- -
ks Gt
S§ .
~ 2 s
. ]
o R
................. <0 g
== &
=]
o
[a¥ a m
anprydowsopy anprydosajop ofydowoy onmdesaey
K 0 g
o Q
h o g 4
| e g| o
Fm\\\ \\ =~ !
£
,
J
y
’
4
;
¥
7
\\ |
5 =}
3 Q0
o gl o
A Y &
_ E |
= a9
oriydowoy orydoraloy dnrydowoy anrydosaop

Frequent

Infrequent

Frequent

Infrequent

a1qydowoy

oydorarey

[

o

orydowoy

sriydordiey






OPS/images/f15-02.jpg
Human-centricity Sustainability

Resiliency





OPS/images/f02-09.jpg
100
81
80

60
40

19
20

no yes





OPS/images/f12-11.jpg





OPS/images/f02-02.jpg
IS=Ng
.






OPS/images/f08-01.jpg
/

real-time  data

Enable
collection
Enable more sophisticated

data analytics
Facilitate  collaboration
and crowdsourcing

|+

Digital initiatives

Leverage digital tools

Enhance knowledge
processes
Facilitate dynamic

resource allocation

|+

Sensing

Seizing |

Provide new tools and
capabilities
Improve

operational
efficiency and agility
Develop new products/

services

[

Transforming

\

Dynamic capabilities

Market performance






OPS/images/f11-02.jpg
digital health gducation c’ o

hype

future perspective

¢
digital:cation - ‘

SIS S L S e AL

insomnia

° }primary aare patient
\| @

whole slide
establ‘ment
]

= ealdim
' segmenta
-

febor

e o conrast

]
tio h
.tom‘“

orthodontist





OPS/images/f17-01.jpg
3,303

ENGINEERING

464

R| MATERIALS SCIENC

839
CHEMISTRY

409

SCIENCE TECHNOLOGY OTHH
TOPICS

535
ENVIRONMENTAL SCIENCES ECOLOGY






OPS/images/9781837530625.jpg





OPS/images/f15-01.jpg
Fatal and non-fatal accidents at work by NACE section, EU, 2020

(% of fatal and non-fatal accidents)
Construction
Manufacturing
Transportation and storage
Agriculture, forestry and fishing
Wholesale and retail trade; repair of motor vehicles and motorcycles
Administrative and support service activities
Human health and social work activities
Public administration and defence; compulsory social security
Water supply; sewerage, waste management and remediation activities
Accommodation and food service activities
Professional, scientific and technical activities
Mining and quarrying
Information and communication
Other service activities
Electricity, gas, steam and air conditioning supply
Financial and insurance activities
Education
Real estate activities

Arts, entertainment and recreation

Activities of households as employers; undifferentiated goods- and services-producing activities
of households for own use

Activities of extraterritorial organisations and bodies

Note: non-fatal (serious) accidents reported in the framework of ESAW are accidents that imply at least four full

calendar days of absence from work. Ranked on the values for fatal accidents.
Source: Eurostat (online data codes: hsw_n2_01 and hsw_n2_02)

[

10 12

= Non-fatal accidents

14

16 18

= Fatal accidents

eurostata

20

22





OPS/images/f06-01.jpg
Demographic details

1. Your Name: 2. Organization (that initiated CSR):
3. Gender: 4. Age: 5. Education:

Social Ties

1. Number of Social Ties (ST)

1.a Number of incidents of ST with different PSSC participants (within the organization and
outside the organization) during the pandemic period:

1.b. Number of ST within the organization:

1.2. Number of ST outside the organization:

2. Type of Social Ties

2a. How many incidents were Frequent Heterophilic Ties (FHT):

2b. How many incidents were Infrequent Heterophilic Ties (IHT):

2c¢. How many incidents were Frequent Hemophilic Ties (FHM):

2d. How many incidents were Infrequent Hemophilic Ties (IHM):

3. Provide the sequence of interactions (FHT, IHT, FHM, IHM) in the PSSC since the
beginning of pandemic:

4. Social network ties believed social issues are government’s responsibility

Strongly Disagree 1 2 3 4 5 Strongly Agree

5. Awareness level of “Social Ties” about public service activities

Very Low 1 2 3 4 5 Very High

6. What was majority of “Social Network Ties” response to your (or your company’s)

idea/initiatives?
Extremely Discouraging Indifferent Extremely Supportive

-5 -4 -3 -2 -1 0 1 2 3 4 5






OPS/images/f04-02.jpg
R (Realistic)

I (Investigative)

C (Conventional)

A (Artistic)

Industry 4.0

E (Enterprising)

S (Social)






OPS/images/f12-06.jpg
| 1000 km
| ———— SOUTH AFRICA
600 mi

-
S
°
a
&
E
S
o |






OPS/images/f06-02.jpg
| e

Infrequent Frequent
{ID of diary | Pl
i participant ! R
"""""""""" o I’O\ e
s RN )
5] - . %
g i R \
o 1 N \
jas) 1 e \
1 \\ \
1 N \
T I —
1 I v
A
I N \
Q : AN ‘\

2 N
"""""""""""""" ' ! A
Last tie approached | !

g, > Y
by the respondent | 2 v ©
el D

(]
T

First tie approached
by the respondent |

5 in which ties were approached

! The dashed line indicated the sequence






OPS/images/f01-06.jpg
Sustainable Development Goals

1 :g"m' 3 mﬂf& 4 logt‘gr'm 5 :“u?.ﬁ'n

Pt

. 8 mem ..
ACTION

' 3 16"‘“"‘"“
£y &






OPS/images/f12-10.jpg





OPS/images/f01-01.jpg
)

Eligibility Screening Identification

Included

Records identified through Additional records identified
database searching through other sources
(N=193) (N=0)

l

l

Records after duplicates removed
(N=193)

l

Records screened
(N=193)

Excluded (N=0)
(Articles not relating to
underlying topic removed)

Full-text articles assessed
for eligibility
(N=193)

Full-text articles excluded,
with reasons
(N=5)

Studies included in
systematic review
(N=188)






OPS/images/f02-01.jpg
SANTOSHPUR

\

AR :
N





OPS/images/f15-05.jpg
Industry 5.0

Emerging Technologies
Atrtificial Intelligence. Blockchain
Technology. Internet of Things. Cloud
Computing, Cyber-physical Systems.
Collaborative robots, Cognitive systems

P

y 5

>

e >

Smart Factory

[

Safety Management
System

Industry 5.0 Capabilities

Prediction and preventive approach,
Real-time sensing and monitoring
systems. integration and
interoperability, modularity

Safety Management means

Wearable and digital devices, sensor-
equipped systems, Artificial Intelligence
based predictive technologies,
collaborative robots, Cognitive systems.
real-time monitoring systems

[y

Safety Management
Principles
System Intelligence

Safety management systems
IT experts. safety professionals, and
Personal protective equipment
manufacturers powered by smart
technologies

Safety 4.0






OPS/images/f17-05.jpg
Industry
4.0

0. O
gltal Supp]Y C\‘a
Collaborative , . Plug & Play

Planning " logistics
/" Intelligent
Procurement !
'

.
.
\

Factory 4.0 S






OPS/images/f12-05.jpg





OPS/images/f04-01.jpg
R (Realistic) I (Investigative)

C (Conventional) A (Artistic)

E (Enterprising) S (Social)





OPS/images/f12-13.jpg





OPS/images/f17-04.jpg
Augmented
reality/wearables

Multilevel customer 77y
interaction and p

e’ Advanced human-machine
customer profiling

interfaces






OPS/images/fx2.jpg
IN PEOPLE

‘ORI

£
Z





OPS/images/f15-04.jpg
Safety 3.0
Information and automation
technology, and well-
established safety system,
Smart PPE, drones and
robots, Internet of things,

Safety 1.0 cloud computing, wearable
Safety Legislation and for workers, Intelligent
cameras

safety inspection

1760s \ 1870s 19|30$ 191|¥Os k Early 215 Century ~ Present

Industry 5.0

Industry 4.0

Industry 3.0

| Industry 1.0 Industry 2.0

Safety 2.0 Safety 4.0
Safety management Wearable and digital
theory and system devices, sensor-

equipped systems,
Artificial intelligence
based predictive
technologies, cobots,
blockchain, and
digital twin-based risk
assessment





OPS/images/f17-03.jpg
NO.OF PUBLICATIONS

YEAR WISE PUBLICATIONS
2500
2282

2000

1500
1358

1000

I8

511
335

500

gy =
37 39 40 3) 3% 3 8 60 59 75 82 90 91 =

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

YEAR






OPS/images/f12-07.jpg





OPS/images/f12-04.jpg





OPS/images/fx1.jpg
2 Snsial





OPS/images/f15-03.jpg
Industry 3.0

Automate
production by
utilizing electronics
and information
technology

Industry 1.0

Mechanization,
water and steam
power

&

»v . Industry 5.0
Mass

customization,
Human-robot

collaboration,
cognitive systems

Industry 4.0

i 4 Smart factories
- driven by Cyber-
physical systems,
Internet of Things,

Cloud computing

Industry 2.0

Mass production,
electric power,
assembly line





OPS/images/f12-12.jpg
D T S T LY
Ok h\





OPS/images/f09-02.jpg
3"
® £
a- = = 2

Consumer  Returns Execution  Collection Centre  Redistribution Resale






OPS/images/f12-03.jpg





OPS/images/f12-08.jpg





OPS/images/f07-02.jpg
Technological Innovations

\

Economic Social
(Resources) (Information)

Environment
(Climatic
Change)





OPS/images/f02-12.jpg
paytm, google pay I 2

0 10 20 30 40 50 60 70 80 90 100





OPS/images/f07-03.jpg
Sustainable
Development

Blockchain
Technologies

Technological
Innovation





OPS/images/f02-11.jpg





OPS/images/f01-03.jpg
artificial-ingelligent

N

|
)






OPS/images/f02-07.jpg
= independently
= jointly
= with the help






OPS/images/f21-02.jpg
EV Adoption
Intention

A

Awareness of EVs &
its technology

A

y

Awareness of
Government
Assistance

Environmental
knowledge






OPS/images/f01-02.jpg
Publications

120

100

80

60

40

20

Number of Publications

2017 2018 2019 2020 2021 2022

Year





OPS/images/fx3.jpg





OPS/images/f12-09.jpg





OPS/images/f02-10.jpg





OPS/images/f12-02.jpg





OPS/images/f07-01.jpg
MATERIAL RESOURCES

INSTITUTIONS HUMAN CAPITAL






OPS/images/f09-01.jpg
70%
60%
50%
40%
30%
20%
10%

0%

Region wise E-commerce Growth

61%
51%
26%

16% AR 13% 20%
11‘7 2 o

I l - ;)

Asia - Pacific Europe Latin America  Middle East & North America
Africa

w2020 m2021





OPS/images/f21-01.jpg
Studies identified from Database

(n=272)

Identification

Studies excluded after limiting subject

Studies screened (n = 202)
areas (n = 70)

Studies excluded after limiting to

Studies retrieved (n = 151) R .
articles and reviews only (n = 51)

Screening

Studies excluded after title review (n =

Studies evaluated for eligibility (n 48)

= 36) Studies excluded after abstract review

(n=67)
New studies included in review (n
=4)

Sample studies included in

systematic review (n = 40)





OPS/images/f12-01.jpg





OPS/images/f12-14.jpg





OPS/images/f02-06.jpg
60

50

40

30

20

10

7

casual labour

3
|

govt. salaried

7

housewife

26

regular labour

2

student

55

wage earner





