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Discovering the Internet of Things (IoT) within the business process management: a literature
review on technological revitalization

The evolutionary change of the IoT and the business process management: an introduction

The growing relevance of the “Internet of Things” (IoT) arises from the possibility to connect
people, goods and operations through a global network. The IoT allows for an increasing
competitiveness of the global corporations by sharing specific knowledge and social value in the
long term, thus influencing the company performance and the customer relationship management.
On one side, in many sectors such as agri-food, natural environment, smart cities, insurances, safety
security, the IoT utility is changing the way of interpreting the business process management inside
and outside the firms as well as innovation processes connected to products and services. On the
other side, the competitiveness of markets needs of intelligent equipment, expert systems and
technology (Al Mashari et al., 2003; Gubbi et al., 2013).

The phenomenon of the Internet of Things (IoT) is based on smart infrastructures revolution,
connecting companies, machineries, transports and so on under a unique system characterized by
logistic mechanisms, energy resources and means of communication. In this direction, some traders
predict that 100 billion devices will be connected to the Internet by 2030.

A new technology management scenario is therefore emerging where products consisting of
electrical and mechanical parts become intelligent systems that combine hardware, software, control
sensors, data storage and connectivity in infinite ways. In this regards, the [oT permits to share big
data flow among modern companies, by increasing productivity and reducing marginal costs. At the
same time, it becomes vital for businesses to understand the potential of the IoT in order to manage
business process management, technology strategy, technology forecasting, technology roadmap,
technology management portfolio. We still know very little about how the loT are changing the way
of interpreting the business process management inside and outside the firms and this topic is
progressively becoming very hot in the leading managerial literature (Al Mashari & Zairi, 2000).
Then, management scholars are aiming at investigating the impact and the role of the IoT on the
business process management in terms of promotion of knowledge flow, innovation and
competitiveness. Likewise, management researchers aim at understanding how IoT foster
innovation inside organizations and which implication this phenomenon can have on business

process management and competitiveness of the firms (Al Mashari & Zairi, 1999).

A review about technological revitalization under the IoT vision

© Emerald Group Publishing Limited
This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Group Publishing Limited.



Business Process Mgmt Journal 2016.22.

In the IoT scenario, both physical and virtual “things” have identities, physical attributes and
virtual personalities, use intelligent interfaces and are seamlessly integrated into the information
network (Atzori et al. 2012; Atzori et al. 2010; Berman & Kesterson-Townes, 2012). The ontology
of the 10T is, therefore, essentially structured into three layers, inhabited by three kinds of “things”
in a symbiotic interaction with each other, through an overarching unified infrastructure: the
physical, the digital and the virtual entities (Abi Research 2013; Ali et al. 2014). Physical “things”
have digital counterparts and virtual representations. In this threefold cosmology, actors, meaning
human beings, relate to their environment just like any other entity, through their multiple digital
counterparts and virtual representations. The uniform set of characteristics attributed to all the three
kinds of entities, such as identity, personality and intelligence, converge into one single attribute:
being smart. Moreover, “smart things/objects” are also provided with agency as they are “expected
to actively participate in business, information and social processes” (Weber, 2010; Weyrich et al.,
2014; Yan et al, 2014). Then, maintaining the economic and the social stability of life, by
supporting hyper-complex systems, in a regime of resource scarcity and in a globally competitive
market, is likely to become more and more challenging: even more taking into account that the
welfare is still essentially associated with indefinite consumption growth (Vermesan & Friess,
2014; Wang et al., 2013). Firms then (continue to) face the paradox of sustaining a steady increase
in our global resource consumption within a closed, finite system, with limited stocks and bio-geo-
chemical resilience (Swan, 2012). The post-normal scenario of uncertain facts, disputed values,
high stakes and urgent decisions is, now more than ever, intrinsic in a way of proceeding through
technology manipulation (National Intelligence Council 2008; Nitti et al. 2012; O’Really, 2005;
Roman et al. 2013; Sanchez Lopez et al. 2012; Smith, 2012). Nonetheless, the dominant discourse
about a way out of organizations’ dilemma is still inherently embedded in the modern ideal of
science as “The Endless Frontier”, despite the ever more evident contradictions and drawbacks of
technologies designed to provide everything at the cost of nothing. Innovation can be considered as
the decisive step along a path-dependent transition from normal, curiosity-oriented science creating
common knowledge, to a big, industrial, goal-oriented techno-science, producing corporate
knowledge (Soto-Acosta et al., 2010). The promises of innovation are articulated along a two-fold
set of arguments. As the first line of reasoning reads, in a paradoxical situation, organizations need
to take into account an essential hidden variable, which Malthus first proverbially overlooked.
Natural supplies might be limited, but human creativity is unlimited, and so is human power to
decouple growth from scarcity, improving efficiency in the use of natural resources and ultimately

substituting them altogether, with equivalent technological optimized artefacts. Techno-scientific
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innovation allows then for a “sustainable growth”, through the optimization and the substitution of
our means, and through the deployment of suitable silver-bullets, protecting us from the socio-
ecological problems as they arise (Al Mashari et al., 2001). Secondly, techno-scientific innovation
is taken as the mainstream solution in order to keep expanding our economies in spite of market
saturation, by opening up new pathways of competitiveness and consumption, to be filled with new,
constantly upgraded, products and services. In this overall framework, the Information and
Communication Technologies (ICT) in general and the Internet of Things in particular, play a
significant role, replying to both lines of arguments (Zairi, 1998; Fleisch, 2010; Gartner, 2013;
Glasser et al., 2007; Heller Baird & Parasnis, 2011; Holler et al., 2014; ITU, 2005). First, we can
extensively improve our efficiency in the use of resources by allowing ICT, and more specifically
the IoT, to manage both for firms and through firms, as well, the complexity of the socio- technical
systems firms rely on to survive (Soto-Acosta, et al., 2015; Palacios-Marqués et al., 2015; Palacios-
Marqués, Merigdé & Soto-Acosta (2015). The implicit assumption here is that this complexity can
be decomposed and translated into structured binary information, by technologically enhancing,
monitoring and processing power. In this way, firms can allegedly optimize not only production
system and services, but also decision-making processes (Iglesias et al. 2013; Curtin et al., 2007;
Del Giudice & Straub, 2011; Del Giudice et al. 2012; Nielsen, 2006). Implementing the IoT
scenario entails the introduction of a plethora of new products, services and business models, thus
ensuring new routes to revitalize technology solutions (Jankowski, 2014; Jara et al., 2014a; Jara et
al., 2014b; Kotler et al., 2010; Li et al., 2014; Li et al., 2012; Luckett, 2004; Luo et al., 2014;
Prahalad & Ramaswamy, 2004; Del Giudice & Maggioni, 2014). The IoT scenario, therefore,
implies a sort of “reverse” of technological strategy. By using loT applications, incumbent
companies develop innovation to extend the lifetime of old technology-based products by

networking them with the new technology.

Discussion about technological revitalization, innovativeness and business performance

A new approach to accommodate management propensity to the innovation is technological
revitalization (Schiavone, 2013) by which established firms create completely new technological
products, but without making significant changes to the technical features of old products.
Technological revitalization is an innovative approach used often in old technology-based
industries. This section discuss the main implications and effects of this approach for
innovativeness and the achievement of performance in mature industries.

Technological revitalization is a market-driven technological strategy as customers are the
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starting point for the strategy formulation. According to Day (1999), various elements shape this
type of strategies; market orientation, by leveraging distinctive capabilities, create value for
customers, achievement of superior performance. All these elements are critical for an effective
implementation of technological revitalization.

Market orientation refers to the continuous analysis and understanding of customers’ needs
(Straub & Del Giudice, 2012; Campanella et al., 2013).

This is a key precondition of this approach here discussed. Indeed, just an in depth analysis of
the practices and habits of old technology users may allow companies to understand if this approach
might be worthy of value creation. Referring to organizational capabilities, revitalization attracts the
commitment of incumbent companies, which, prior to technological change, were specialized in the
development of old technology-based products for the mass market. Technological revitalization
leads to a survival of core competences and capabilities of incumbent firms. Managers have to face
more strategic, operational and organizational issues typical of a “participation strategy” (Cooper
and Smith, 1992). In terms of R&D management, the integration of different technologies is
compulsory capability for technological revitalization. These capabilities are essential to create
value for customers. To this end, market analysis should be integrated with the activity of
organizational cross-functional teams able to identify the best ways to merge old and new
technology. Finally, the matching between organizational capabilities and value creation is critical
to achieve superior performances (and a competitive advantage) in these old technology-based
market niches.

Also at marketing level, managers of the corporate units devoted to old technology and new
technology should collaborate closely. Therefore, the organizational separation between these units
should not be high. This innovation approach is likely to be very valuable when new technology is
in phase of introduction or development. Indeed, the partial resistance of users towards new
technology will become full adoption over time. Such change minimizes the utility of an adoption
of technological revitalization, for instance, in the maturity phase of new technology.

The main result of this market-driven approach should be a sustainable performance for firms in
those niches of users resisting to technological substitution. This approach should be coupled with a
general repositioning of the corporate brands and products or even work out as a stand-alone
strategic behavior within the general innovations’ portfolio of firms. Technological revitalization
can be an approach fitting properly into the broader innovation strategy of incumbent firms facing
industry technological change. Such approach is just one strategic option for incumbent companies
and its implementation is not in conflict with other innovation approaches, supporting or not old

technology. Albeit companies can implement sailing ship effect and technological revitalization at
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the same time, technological synergies between the two innovation approaches are difficult due to
their different technological bases (old technology for sailing ship effect, new technology for
technological revitalization). This consideration suggests, in general, it is critical for companies to
balance effectively organizational resources between the various innovation approaches
(revitalizing or not old declining products) they implement. Such balancing of the innovations
portfolio should be oriented by the general innovation strategy of the firm. In this scenario, the [oT
applications are likely to play a key role for stimulating technological revitalizations within

industrial firms.

Conclusions

The IoT researches and applications are developing the industry sector as well as other economic
sectors all over the world by creating value for both consumers and providers on the market.
Examples of technological revitalization stemming from the use of IoT applications are coming
from various domains like optimizing business process flows based on the analysis if big data,
optimizing processes based on smart tags and smart objects, as well as the implementation of ad-
hoc predictive maintenance applications. On one hand, technologies revitalized thanks to the IoT
applications provide more and more efficient services solutions acquired by different clients; on the
other hand, intelligent revitalized applications enhance the efficient companies systems starting
from the production perspective. In this context, a relevant change is connected to the governance
model applied by contemporary firm based on IoT applications. Particularly, in the new knowledge
economy, innovations included in new revitalized products and processes are likely to become the
driving factors and the source of future financial and competitive advantages for each firm. The
investigation of IoT applications together with other immaterial assets owned by the firms allows
for the interpretation of the synergies generated by dimensions of intellectual capital and retrieved
in human capital, relational capital and structural capital.

Today, several megatrends are relevant for the business process management within the modern
factories: the globalization, the progressing technological evolution, the dynamism of product life
cycles, and the shortage of resources. Likewise, other relevant key factors seem to be the
acceleration of innovation cycles and the increasing customer demand for individualized mass-
productions with highest quality expectations. Within those industrial contexts, IoT projects and
applications are developing in manufacturing, supply chain, supervision and servicing. In addiction
to the revitalizations of the technologies, a major question, which arises in all those projects,
concerns the value and the benefit such application can bring to the user and to the entrepreneur.

The value question is extremely relevant in the manufacturing industry, as well as it is pertinent in
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industrial applications. It is the value that such loT based applications brings which will determine
their adoption, acceptance and wide use. However, this value is very difficult to quantify since it
relies on several features, which are heavily application area dependent. Therefore, the IoT adoption
drives the future research towards many challenges in the international production systems and for
market demand and supply by creating value in the long term. So many examples nowadays clearly
show that the main mechanism to create value from IoT technology is to generate actual and refined
information from real world, thus optimizing the technological and business process management
based on it. Managing data and handling them, as well as extracting relevant information and
correlating IoT data with other factory information and processes, will define the achievement of
business process-oriented results for the IoT industrial applications. The rising number of technical
contributions using loT shows that technologies are evolving and there is a learning and application
process supported by standardization efforts. Easy installation, standardization, stoutness,
configuration and servicing are essential to keep [oT systems operational and hence offering value
for the business process management within every industry. Value creation from the application of
IoT to technological revitalization is likely to be pivotal from a business process management point
of view. It is going to affect the use of loT technologies in the industry, on a progressively higher

scale, in the coming years. However, this is another history.

References

Abi Research (2013). More Than 30 Billion Devices Will Wirelessly Connect to the Internet of
Everything in  2020. https://www.abiresearch.com/press/more-than-30-billion-devices-will-
wirelessly-conne. Accessed on 8 December 2015.

Al-Mashari, M., & Zairi, M. (1999). BPR implementation process: an analysis of key success and
failure factors. Business process management journal, 5(1), 87-112.

Al-Mashari, M., & Zairi, M. (2000). Revisiting BPR: a holistic review of practice and
development. Business process management journal, 6(1), 10-42.

Al-Mashari, M., Irani, Z., & Zairi, M. (2001). Business process reengineering: a survey of
international experience. ), 437-455.

Al-Mashari, M., Al-Mudimigh, A., & Zairi, M. (2003). Enterprise resource planning: A taxonomy
of critical factors. European journal of operational research, 146(2), 352-364.

Ali, A. H., Abouhogail, R. A., Tarrad, I. F., & Youssef, M. 1. (2014). Assessment and Comparison
of Commonly used Wireless Technologies from Mobile payment Systems Perspective.
International Journal of Software Engineering and Its Applications, 8(2), 255-266.

Atzori, L., lera, A., Morabito, G., & Nitti, M. (2012). The Social Internet of Things (SIoT) — When
social networks meet the Internet of Things: Concept, architecture and network characterization.
I 56, 3594-3608.

Atzori, L., lera, A., & Morabito, G. (2010). The Internet of things: a survey. | NG,
54(15), 2787-2805.

Berman, S. J., & Kesterson-Townes, L. (2012). Connecting with the digital customer of the future.
Strategy & Leadership, 40(6), 29-35.

© Emerald Group Publishing Limited
This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Group Publishing Limited.


http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2Fj.comnet.2012.07.010&isi=000310115200002
http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2Fj.comnet.2010.05.010
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F14637150110406812

Business Process Mgmt Journal 2016.22.

Campanella, F., Della Peruta, M. R., & Del Giudice, M. (2013). The Role of Sociocultural
Background on the Characteristics and the Financing of Youth Entrepreneurship. An Exploratory
Study of University Graduates in Italy. Journal of the Knowledge Economy, 4(3), 244-259

Cooper A.C., Smith C.G. (1992), “How established firms respond to threatening technologies”,
Academy of Management Executive, vol. 6, n. 2, pp. 56-69.

Curtin, J., Kauffman, R. J. & Riggins, F. J. (2007). Making the ‘MOST’ out of RFID technology: a
research agenda for the study of the adoption, usage and impact of RFID. Information Technology
Management, 8(2), 87-110.

Day G. (1999), Market-driven Strategy, The Free Press, New York, NY.

Del Giudice, M., & Straub, D. (2011). IT and entrepreneurism: an on-again, off-again love affair or
a marriage?. MIS Quarterly, 35(4), 3-8.

Del Giudice, M., Carayannis, E. G., & Della Peruta, M. R. (2012). Culture and Cooperative
Strategies: Knowledge Management Perspectives. In Cross-Cultural Knowledge Management (pp.
49-62). New York: Springer.

Del Giudice, M. & Maggioni, V. (2014). Managerial practices and operative directions of
knowledge management within inter-firm networks: a global view. Journal of Knowledge
Management, 18(5), 841-846

Fleisch, E. (2010). What is the Internet of Things? An Economic Perspective. Auto-ID Labs.
Gartner, Inc. (2013). Gartner Says the Internet of Things Installed Base Will Grow to 26 Billion
Units By 2020. http://www.gartner.com/newsroom/id/2636073. Accessed on 8 December 2015.
Glasser, D. J., Goodman, K. W., & Einspruch, N. G. (2007). Chips, tags and scanners: Ethical
challenges for radio frequency identification. Ethics and Information Technology, 9(2), 101-109.
Gubbi, J., Buyya, R., Marusic, S., & Palaniswami, M. (2013). Internet of Things (IoT): A vision,
architectural elements, and future directions. Future Generation Computer Systems, 29(7), 1645-
1660.

Heller Baird, C., & Parasnis, G. (2011). From social media to social customer relationship
management. Strategy & Leadership, 39(5), 30-37.

Holler, J., Tsiatsis, V., Mulligan, C., Karmnouskos, S., Avesand, S., & Boyle, D. (2014). From
Machine-to-Machine to the Internet of Things: Introduction to a New Age of Intelligence. Waltham:
Elsevier.

Iglesias, O., Ind, N., & Alfaro, M., (2013). The organic view of the brand: A brand value co-
creation model. Journal of Brand Management, 20(8), 670-688.

ITU (2005). ITU Internet Reports 2005: The Internet of Things, 7th edition. Geneva: ITU.
Jankowski, S. (2014). The Sectors Where the Internet of Things Really Matters.
http://blogs.hbr.org/2014/10/the-sectors-where-the-internet-of-things-really-matters. Accessed on
08 December 2015.

Jara, A. J., Lopez, P., Fernandez, D., Castillo, J. F., Zamora, M. A., & Skarmeta, A. F. (2014a).
Mobile discovery: discovering and interacting with the world through the Internet of things.
Personal and Ubiquitous Computing archive, 18(2), 323-338.

Jara, A. J., Parra, M. C., & Skarmeta, A. F. (2014b). Participative marketing: extending social
media marketing through the identification and interaction capabilities from the Internet of things.
Personal and | NG, 18, 997-1011.

Kotler, P., Kartajaya, H., & Setiawan, 1. (2010).

Human Spirit. Hoboken: John Wiley & Sons, Inc.

Li, C., Wang R., & Huang L. (2014). The Key Technology and Application of the Internet of
Things. Applied Mechanics and Materials, 644-650, 2812-2815.

Li, Y., Hou, M., Liu, H., & Liu, Y. (2012). Towards a theoretical framework of strategic decision,
supporting capability and information sharing under the context of Internet of Things. Information
Technology and Management, 13(4), 205-216.

Luckett, D. (2004). The supply chain. BT Technology Journal, 22(3), 50-55.

© Emerald Group Publishing Limited
This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Group Publishing Limited.


http://www.emeraldinsight.com/action/showLinks?isi=000333341000023
http://www.emeraldinsight.com/action/showLinks?crossref=10.1002%2F9781118257883

Business Process Mgmt Journal 2016.22.

Luo, C., Yin, X., & Ni, C. (2014). The Development on Information Collection System based
Internet of Things. Applied Mechanics and Materials, 644-650, 3153-3156.

National Intelligence Council (2008). Disruptive Technologies Global Trends 2025. Six
Technologies ~ with ~ Potential  Impacts on  US  Interests Out to  2025.
http://www.fas.org/irp/nic/disruptive.pdf. Accessed on 8 December 2015.

Nielsen, J. (2006). The 90-9-1 Rule for Participation Inequality in Social Media and Online
Communities. http://useit.com/alertbox/participation_inequality.html. Accessed on 8 December
2015.

Nitti, M., Girau, R., Atzori, L., lera, A., & Morabito, G. (2012). A Subjective Model for
Trustworthiness Evaluation in the Social Internet of Things. 23rd Annual IEEE International
Symposium on Personal, Indoor and Mobile Radio Communications

O’Really, T. (2005). What Is Web 2.0. Design Patterns and Business Models for the Next
Generation of Software, 30/09/2005, http://www.oreilly.com/pub/a/web2/archive/what-is-web-
20.html. Accessed on 8 December 2015.

Palacios-Marqués, D., Soto-Acosta, P., & Merigo, J.M. (2015): Analyzing the effects of
technological, organizational and competition factors on Web knowledge exchange in SMEs.
Telematics and Informatics, 32(1), 23-32.

Palacios-Marqués, D., Merigd, J. M., & Soto-Acosta, P. (2015). Online social networks as an
enabler of innovation in organizations. d, 1906-1920.

Prahalad, C. H., & Ramaswamy, V. (2004). Co-creating unique value with customers. Siiisitsiinds
Leadership, 32(3), 4-9.

Roman, R., Zhou, J., & Lopez, J. (2013). On the features and challenges of security and privacy in
distributed internet of things. [ NEREEEEEEGEGN. 57, 2266-2279.

Sanchez Lopez T., Ranasinghe D.C., Harrison M., McFarlan D. (2012). Adding sense to the
Internet of Things. An architecture framework for Smart Object systems. Journal Personal and
I 6(3), 291-308.

Schiavone F. (2013), Communities of Practice and Vintage Innovation. A Strategic Reaction to
Technological Change, Springer: New York.

Smith, [.G. (Ed.) (2012). The Internet of Things 2012 New Horizons. Halifax: Platinum.
Soto-Acosta, P., Casado-Lumbreras, C., & Cabezas-Isla, F. (2010). Shaping human capital in
software development teams: the case of mentoring enabled by semantics. /[ET Software, 4(6), 445-
452.

Soto-Acosta, P., Popa, S., & Palacios-Marqués, D. (2015). E-business, organizational innovation
and firm performance in manufacturing SMEs: An empirical study in Spain. Technological and
Economic Development of Economy, DOI: 10.3846/20294913.2015.1074126

Straub, D., & Del Giudice, M. (2012). Use. MIS Quarterly, 36(4), 3-7.

Swan, M. (2012). Sensor Mania! The Internet of Things, Wearable Computing, Objective Metrics,
and the Quantified Self 2.0. Journal of Sensor and Actuator Networks, 1, 217-253.

Vermesan, O., & Friess, P. (Eds.) (2014). Internet of Things — From Research and Innovation to
Market Deployment. Aalborg: River Publishers.

Wang, W., De, S., Cassar, G., & Moessner, K. (2013). Knowledge Representation in the Internet of
Things: Semantic Modelling and its Applications. Automatika, 54(4), 388-400.

Weber, R. H. 2010. Internet of Things. New security and privacy challenges. Computer Law &
Security Review, 26(1), 23-30.

Weyrich, M., Schmidt, J-Ph., & Ebert, C. (2014). Machine-to-Machine Communication. /EEE
Salhudig, 31(4), 19-23.

Yan, Z., Zhang, P., & Vasilakos, A. V. (2014). A survey on trust management for Internet of
Things. Journal of Network and Computer Applications, 42, 120-134.

Zairi, M. (1998). Benchmarking for best practice: continuous learning through sustainable
innovation. Routledge.

© Emerald Group Publishing Limited
This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Group Publishing Limited.


http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2Fj.comnet.2012.12.018&isi=000321726900013
http://www.emeraldinsight.com/action/showLinks?isi=000300664900007
http://www.emeraldinsight.com/action/showLinks?crossref=10.1109%2FMS.2014.87&isi=000337903900005
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2FMD-06-2014-0406&isi=000366645000001
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F10878570410699249

Business Process Mgmt Journal 2016.22.

Biography

Manlio Del Giudice is an Associate Professor of Management at the University of Rome “Link
Campus”, where he serves as Associate Dean of the Faculty of International Business Management.
He is also Associate Research Professor of Management at the Paris Business School (Paris,
France) and Professor of Management of Biotech Firms at the “Federico II” University of Naples.
He holds a PhD in Management from the University of Milano Bicocca and he has taught in a
number of universities worldwide. Professor Del Giudice has about 80 publications in mainstream
journals and publishers, such as FElsevier and Springer; furthermore, he has active research
collaboration programs with more than 40 universities across the globe, including affiliations with
celebrated universities and research centres, from New Zealand to United Arab Emirates. Professor
Del Giudice serves on the editorial boards of prestigious peer reviewed academic journals; at the
same time he has promoted and managed several academic spin-off green biotechnology companies
and technology transfer activities. His research interests focus on knowledge management, cross-
cultural management, family business management, and entrepreneurship.

© Emerald Group Publishing Limited

This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Group Publishing Limited.



