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Introduction

Many real-world Internet of things (IoT) applications have been 
postulated in many industries: the domain not only covers conventional 
industrial sectors, but also the consuming industries of everyday life, 
in which IoT can bring significant improvement, even leading to new 
business models [1]. IoT, also called the Internet of Everything or the 
Industrial Internet, is a new technological paradigm envisioned as a 
global network of machines and devices capable of interacting with 
each other [2]. It refers to linking the objects of the real world with 
the virtual world, thus enabling connectivity at any time, in any place, 
for anything and for anyone. It enables a world in which physical 
objects and beings and virtual data and the environment interact 
with each other in the same space and time. Enterprises can utilize 
IoT to create and capture value by connecting devices integrated with 
in-house business intelligence applications, traditional enterprise 
resource planning and supply chain systems, business analytics and 
decision support systems [3]. The true value of IoT lies in creating 
an environment in which the crucial information from any of the 
networked autonomous actors can be shared efficiently with others 
on a real-time or interval basis [4]. The adoption of IoT technology is 
rapidly gaining momentum as technological, societal and competitive 
pressures push firms to innovate. IoT has the potential to disrupt 
industries through changing products, services and business models, 
just as the Internet did in the 1990s [5].

IoT is a broad concept and a consensus has yet to be built 
concerning a common definition. This paper focuses on conventional 
manufacturing companies (using elevator services as case studies) 
expanding their new offering in providing IoT services to generate 
additional revenue as well as to improve productivity, which 
essentially can bring value to their clients and other stakeholders. 
In the IoT service domain, information is gathered from various 
sensors through networks, processed for information analytics and 
optimization in a central service (cloud computing) and finally 
suited to decision making and control of the targeted aspects. 
These services are expected to find users in a wide range of smart 
applications related to home, factories, energy, healthcare, logistics
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and maintenance and could revolutionize society. Especially, there are 
several initiatives aimed at promoting IoT services in the industry, 
including “Industry 4.0” in Germany, “Made in China 2025” in 
China, the “Industrial Internet” in the United States (US) and the 
“Industrial Value Chain Initiative” in Japan [6]. In particular industry 
4.0 foster automation and data exchange over cyber-physical systems, 
internet of things, cloud computing and cognitive computing, 
which communicate and co-operate each other and with human 
in real time both internally and across organization service offered 
and used by actors of the value chain [7]. Hermann et al. proposed 
six design principles for Industry 4.0 implementation; they are 
interoperability, virtualization, decentralization, real-time capability, 
service orientation and modularity; which rely on full transparency of 
communication among physical things, physical and virtual network 
[8]. Some examples for Industry 4.0 are machine which can predict 
failures and trigger maintenance processes autonomously or self-
organized logistics which react to unexpected changes in production, 
as well as services through machine to machine interface. All these 
effect needs everything is interlinked with everything else, it is a fair 
assumption of driving force behind IoT [9]. However, in the modern 
global, competitive and collaborative business environment, an IoT 
business model must be designed as a business ecosystem due to the 
fact that no firm owns content, networks, software and hardware in 
the same spectrum. Therefore, business model design considering the 
business ecosystem is required to bridge the gap between expected 
value and the firm’s existing core competence or innovative capability 
[10].
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Abstract

Companies increasingly have to adapt new technology and design new business models to retain their 
competitive advantage in highly dynamic environments. The increasing pervasiveness of the Internet of 
things (IoT) has offered great potential in many different areas of application to lead or complement new 
business models. However, business models based on largely static, single firm or historical information 
architectures are facing challenges in today’s more dynamic environment as new ways of creating value 
arise across industries and between firms, clients and other stakeholders. Embracing the business 
ecosystem concept is now becoming critical in order to realize business opportunities or business model 
potential. This paper focuses on the elaboration of the business ecosystem concept in the IoT business 
model environment, from both academic and practitioners’ perspectives, to analyse how IoT business 
models are connected to the underlying business ecosystem. We analyse three cases from the elevator 
industry to explain how different business models are employed in connection with business and IoT 
ecosystems, as well as their challenges and possible options to overcome these challenges.
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The central elements of IoT include the concepts of the ecosystem 
and the business model. The business ecosystem concept was 
originally presented by James F. Moore in 1993 and stems from the 
notion that innovative businesses rely on different resources, including 
capital, partners, suppliers, customers, or even authoritative bodies, 
with which they create co-operative networks [11]. In addition to 
the business ecosystem as such, there are other spectrums in the IoT 
ecosystem environment: there are different levels of ecosystems from 
the technical or process perspectives, including platforms, protocol 
standards, cloud computing, devices and applications related to 
hardware and software. The business ecosystem and IoT technological 
ecosystem co-evolve in combination to create a commercialized 
business model, leading to clients’ choice concerning the platform of 
the ecosystem.

There is a considerable body of literature articulating that IoT will 
enable traditional manufacturing firms to innovate in developing 
new business models. This literature indicates that technological 
advancement and product or service innovation alone may not 
sustain the life of a business unless a viable and sustainable business 
model exists. A viable business model will play an important role 
when it comes to leveraging the opportunities of new technological 
innovation, ensuring that it matures and is cost-effective [1]. 
However, business models based on largely static, firm-centric 
core competences or historical information architectures are facing 
challenges in today’s dynamic environment as new ways of creating 
value arise across industries and between firms, clients and other 
stakeholders. Furthermore, adapting the established technologies of 
an industry to develop innovative products and services is ultimately 
the cornerstone for breakthrough business model development and 
embracing the business ecosystem concept when adopting the IoT 
technology ecosystem may facilitate novel applications and business 
models.

In this paper we aim to analyse the business model from both 
the business ecosystem and IoT ecosystem perspectives, specifically 
applied to new service IoT offering in elevators industry. The objective 
is to shed light on existing and potential models by discussing them 
in connection with the underlying ecosystems in designated domains. 
This study contributes to recent IoT business model studies, adopting 
the lens of the IoT ecosystem perspective, which advises firms 
to embrace the business ecosystem concept when designing new 
offerings in elevator industry in China based on IoT technology. We 
intend to:

1.	 Discuss the relationship between the business model and IoT 
ecosystem

2.	 Utilize elevator service case studies to illustrate the IoT business 
model in the ecosystem context

3.	 Describe the challenges of IoT business model development

This paper begins with a review of the theoretical foundations 
of business ecosystem and business models, we then construct a 
discussion of the IoT business model in ecosystem context based 
on different frameworks. This is followed by the use of real-world 
IoT business model cases as exemplars in the elevator industry to 
illustrate similar IoT technological application in the same industry 
based on different business model approaches under the ecosystem 
environment. Finally, we review our key findings and draw conclusions 
regarding the challenges of IoT business model development and 
possible solutions.
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Theoretical Background

Research on business ecosystems and business models has gained 
attention in the literature. However, there is little extent work on the 
ecosystem business model concept and similarities and differences 
between various applications. In this section, we identify and discuss 
the relevant literature in the broader context of the business ecosystem 
and business model, as well as more specifically with regard to the 
business model within the ecosystem perspective. We show that the 
business model embedded in the ecosystem concept is especially 
well suited given the disruptive technological impact on business 
model design in recent years, whereas the earlier literature on the 
business ecosystem generally provides somewhat more multifaceted 
discussions.

Business ecosystem

The ecosystem as an abbreviated term for the ecological system in the 
business context is a notion derived from the biological sciences. Just 
as biological ecosystems consist of a variety of interdependent species, 
business ecosystems analogously depict interdependent networks 
of organization [12]. Business ecosystem theory originated in the 
work of Moore (1993) and illustrates that successful business must 
attract resources of all sorts, drawing in capital, partners, suppliers 
and customers to create cooperative networks. Such networks should 
under the rubric of strategic alliance, virtual organizations and the 
like nurture the complex business communities that bring innovations 
to market [11]. In these networks, each member contributes to the 
ecosystem’s overall wellbeing and is dependent on other members for 
its survival. Reciprocally, the survival and success of each member is 
influenced by the ecosystem as a holistic entity that is in continuous 
evolution [13].

At the centre of the business ecosystem, actors in the business 
ecosystem co-evolve capabilities around existing or new innovations 
by working co-operatively as well as competitively in the creation 
of products and services [11,14,15]. Other than traditional 
partners, such as customers, suppliers and complementors, business 
ecosystems may also be seen to comprise distributors, outsourcing 
firms, finance providers, research institutions, regulatory authorities 
and standard-setting bodies, as well as to some extent competitors 
when their actions and feedback affect the development of the firm’s 
own products or processes [16,17]. These loose networks of actors in 
the ecosystem, which together provide related products or services, as 
well as technological providers and a host of other organizations, are 
affected by the creation and delivery of the company’s own offering 
[18]. If we analyse further, like an individual species in a biological 
ecosystem, each member of a business ecosystem ultimately shares 
the fate of the network as a whole, regardless of that member’s 
apparent strength. However, biologists have observed that natural 
ecosystems sometimes collapse when environmental conditions 
change too radically and dominant combinations of species may lose 
their leadership. New ecosystems then establish themselves, often 
with previously marginal plants and animals at the centre. This applies 
to the business environment today when dealing with challenges from 
the economy, market, new innovation or technological breakthrough; 
there are clear parallels and profound implications [11,19].

A number of studies have shown similar constructs to describe 
the ecosystem and generic products and services from the ecosystem 
perspective, including the “industrial ecosystem” [20],“product 
ecosystem” [21], “service ecosystems” [14] and “technology-based 
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ecosystem” [22], or from the perspective of the specific industrial 
segment or the firm-based, for instance the Internet ecosystem [23], 
Amazon’s web service ecosystem [24], Google’s innovation ecosystem 
[25] and the automotive leasing ecosystem [17]. All these are examples 
of interdependent networks that centre on respective collaboration 
[12]. The business ecosystem has the co-evolution value of being able 
to account for change dynamics and the strategic implications of these 
changes for member organizations [11]. Through the ecosystems 
approach, firms can analyse either own businesses by considering 
their suppliers and the partners they collaborate with and at the 
same time assessing the strength of their competitors with respect 
to the ecosystems that they are able to produce. Moreover, according 
to Iansiti and Levien [13], the presence of hubs makes the network 
robust to the removal of individual nodes, as long as the hubs remain 
intact. In contrast, the removal of a hub often results in a collapse of 
the whole network. Following the biological metaphor, it is suggested 
that the roles in the biological ecosystem correspond to the strategies 
of the firms in the business ecosystem, with the most critical roles 
in the business ecosystem being the roles of the so-called keystone, 
dominator and niche player [13,26].

Ecosystem business models

Consensus on a common definition of the business model has yet 
to be reached in the management literatures [27]. However, one early 
definition that has been widely influential stems from Amit and Zott 
[28]: “A business model depicts the content, structure, and governance 
of transactions designed so as to create value through the exploitation 
of business opportunities”. Also, a business model is an organization’s 
approach to generating revenue at a reasonable cost and incorporates 
assumptions about how it will both create and capture value to benefit 
enterprises [29]. Essentially, every company has a business model, 
whether it articulates it or not. However, complications arise with the 
most basic questions. What is a business model? What constitutes 
the firm’s business model? Chesbrough [30] suggested that a business 
model performs two important functions: value creation and value 
capture. Similarly, Teece [31] defined the essence of a business model 
as defining the manner by which the enterprise delivers value to 
customers, entices customers to pay for value and converts payment 
into profit. Pavie et al. offered a good overview of various business 
model concepts in their 2013 paper for the ESSEC business school; 
no matter what market a business organization is competing in, it will 
– either implicitly or explicitly – create or apply a business model. A 
business model can be defined as the architecture and mechanism of 
actual value creation by an organization [32]. All these concepts have 
in common a focus on the rationale for how an organization creates, 
delivers and captures value.

More detailed frameworks for the design and classification of 
business models have been developed since the early publications 
on the topics. Teece [31] defines a business model as reflecting 
management’s hypothesis about what customers want, how they 
want it and how an enterprise can best meet those needs and be 
paid. Gassmann, Frankenberger and Csik [33,34,35] employ a 
conceptualization that consists of four central dimensions - the who, 
the what, the how and the value – in the magic triangle. By answering 
the four associated questions and delineating (1) the target customers, 
(2) the value proposition for the customers, (3) the value chain behind 
the creation of this value and (4) the revenue model that captures the 
value, a business model can then be established. Based on this magic 
triangle, Gassmann’s St. Gallen Business Model Navigator identified 
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55 repetitive patterns that form the core of many new business 
models, having looked at several hundred business model innovators. 
Alexander Osterwalder [36] introduced the business model canvas 
in the Business Model Generation Handbook, offering a set of nine 
interdependent “building blocks”, beginning with key partners and 
key activities, together with key resources, moving on to the value 
proposition to target the customer segment based on customer 
relationships and channels and ending with the cost structure and 
revenue streams defined by the other elements. This business model 
canvas aims to expand along with the sum of resources and activities 
which the company organizes and implements in order to provide a 
specific value for a particular target segment [37].

These frameworks developed appear to analyse the related challenges 
of innovating and implementing new business models in practice 
[38]. In particular, technology can bring about disruptive business 
model opportunities in terms of the ability to experiment and through 
progressive introductions of new products or services. Systematic data 
collection on usage and performance is important in the development 
of business models [30]. From another angle, challenges have also 
been witnessed in emerging industries with regard to technology, 
application and organization. It is argued that there is the need for 
a new business model or novel technology to connect ecosystem 
stakeholders and initiate a new way of commercializing the business 
model and technology [39]. These challenges require stakeholders to 
achieve interoperability between different levels of the organizations 
to cope with uncertainties [40,41]. Therefore, it is argued that while 
existing business model templates and frameworks are adequate for 
examining the challenges faced by single existing organizations [36,42], 
they are less suited to analysing the interdependent nature of growth 
and success among companies that are evolving in the same innovation 
“ecosystem” [43]. Traditional industrial-era business models held that 
competitive advantage was based on product excellence, in-house 
technological innovation and careful management of scarce resources 
and supply chains [44]. More recent academic research suggests the 
need to expand the focus in business models from a single company 
point of view to an ecosystem perspective [45], particularly in the 
climate of increasing complexity, with more adaptive technical 
solutions and changes in the roles of business actors compared to the 
traditional way of managing partners to support firm-centric value 
design. Furthermore, companies are seeking new commercialized 
offerings, shifting the focus from industry-specific applications to 
applications spanning multiple industries; under such circumstances, 
the challenges increase substantially [40]. Similarly, Zott and Amit 
[46] defined a business model as a system of activities dependent on 
each other through the focal company and the surrounding network. 
Adopting the established technologies of one industry to develop 
innovative products and services in another industry is ultimately the 
cornerstone of a breakthrough in a new offering in today’s business 
society, although challenges need to be overcome. In building business 
models for emerging ecosystems, the most critical challenges typically 
are not at the firm level, but lie at the ecosystem or network level 
and industry interfaces [47]. Changes in industry boundaries and 
service architectures require the development of value design from 
an ecosystem business model perspective. Companies are sometimes 
forced to work on development within a network of partners, which 
include their customers or even competitors. This implies not only a 
lead users’ approach but also encompasses an entire ecosystem as a 
facilitator. In the digital world, the one who brings the most developers 
to its platform wins [48].
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Ecosystem Business Models for the Internet of Things

Defining the IoT ecosystem

The essence of IoT is the interconnection of the physical world 
of things with the virtual world of the Internet, software, hardware 
and network platform, as well as the standards commonly used for 
enabling such interconnections; these may become the core of an 
IoT ecosystem. Mazheils, Luoma and Warma [49] define the IoT 
ecosystem based on different focal aspects; (i) connected devices 
and gateways, including the hardware platform; (ii)the connectivity 
between devices and the Internet; (iii) the application services built 
based on connectivity with the common software platform; (iv) 
the supporting services that are needed for provisioning, assurance 
and security standards [49]. Within current IoT ecosystems, the 
number of different vendors providing the components of proprietary 
platforms, protocols and interfaces at different layers makes them 
barely compatible, while keeping the prices of such components high. 
Some of the available technologies could be seen as de facto standards, 
but no fully open standards have yet been applied successfully in the 
domain of sensor networking. This puts firms in a difficult situation in 
terms of managing IoT ecosystems when deploying them with a view 
to firms’ common value.

Mejtoft [50] depicts three layers of value co-creation in IoT, focusing 
on the co-evolving value-driver perspective of the IoT ecosystem: in 
the first layer, manufacturing and retailers can benefit from simply 
tracking objects; the second layer concerns the creation of value 
through the collection of data that can be used in both industry- and 
customer-driven value creation; the third layer relates to co-creative 
IoT partners and value creation at different levels of the IoT ecosystem, 
with value capture and creation as two main elements of business 
model constructs. Chan [51] present a more detailed four-layered 
architecture of IoT in explaining the ecosystem environment from a 
technical perspective: object sensing and information gathering - the 
use of smart devices to collect contextual information concerning the 
environment; information delivery - wireless technology networking; 
information processing - pervasive services providing big data 
analytics capability with mostly cloud computing; application and 
smart service - heterogeneous network performance and computing 
capability to accommodate users’ requirements in support of decision 
making.

The major challenge for IoT projects in realizing business 
potential lies in the integration of multiple businesses operating in 
a collaborative environment. Companies should focus on analysing 
the business system and its stakeholders [52]. There are many 
innovative IoT projects that start with a rather unclear or unfocused 
development track. For many projects, there is no problem engaging 
in new pervasive information system development, but there is a 
problem combining this with a new value proposition in such a way 
that the innovative idea is clear to all stakeholders and allows their 
own assessment from the profitability and technological feasibility 
perspectives [53,54].

The IoT ecosystem business model

Smart objects in IoT facilitate novel applications and business models; 
however, designing a viable business model requires the collection of 
data automatically and remotely from devices and turning these data 
into useful information then helps to solve problems and enables 
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the development of embedded services and a revenue model [45]. 
The nature of IoT technology enables the pooling of resources in 
networks that include multiple nodes and links between the nodes. 
This means that there are almost endless ways to utilize information 
and IoT infrastructure [55], Bucherer and Uckelmann further 
elaborate that information exchange between the nodes in an IoT 
network and the involvement of all stakeholders in the “win-win” 
information exchange are the key elements in designing an IoT 
business model. Therefore, the IoT business model should shift 
from a cost-centric approach to a value-focused perspective, i.e. 
from a firm-centric to an ecosystem approach. Fleisch et al. [48] 
further emphasize that IoT bundles diverse technologies and systems 
together by combining technologies and functionalities. A complex 
product or service from smaller subsystems can be designed and built 
independently. This enables a shift in power in the steps that can be 
executed at the network edge, which enhances the modularization of 
business processes and empowers decision making in a decentralized 
manner.

Leminen et al. [45] posit that the central elements of IoT include 
the concepts of the ecosystem and business model. A framework 
connecting the various types of IoT business model is built based on the 
underlying ecosystem; there are two principle axes, the first defining 
the type of ecosystem from closed and private to open networked 
and the other the type of customers from business to consumer. 
In this regard, more mature industry tends to apply a more closed 
ecosystem and immature industry and newcomers will apply a more 
open ecosystem. Equally, consumer products tend to favour a more 
open ecosystem in order to gain platform leadership advantage. Ju, 
Kim and Ahn [56] also further note that IoT ecosystems are changing 
from closed private ecosystems to open networked ecosystems. 
Among the examples they use are that Car2Go services are provided 
to consumers through a closed private ecosystem, while products and 
services provided by Google and GE work on open and integrated 
ecosystems. Nest is trying to make the Nest learning thermostat the 
centre of smart homes. Home appliances, such as smart light bulbs, 
tend to be fragmented and controlled by separate applications. As part 
of an open networked ecosystem, the Nest developer program enables 
various home appliances, such as lights and washers, to interact 
with the Nest learning thermostat. By making connections between 
various appliances, Nest can provide consumers with a seamless and 
personalized experience. Integrated services reframe the products 
and services of companies and offer far greater value for consumers 
[56]. However, the degree of openness depends on the maturity of the 
ecosystem.

Rong et al. [39] developed an integrated 6C framework to improve 
understanding of IoT-based business ecosystems, namely context, 
cooperation, constructive elements, configuration, capability and 
change. The context concerns the environmental setting for ecosystem 
development, co-operation reflects the mechanisms by which the 
partners interact to support strategic objectives, constructive elements 
define the fundamental structure and supportive infrastructure of the 
ecosystem, configuration seeks to identify the external relationships 
among partners and capacity investigates the key success features of 
a supply network from the functional view of design, production, 
inbound logistics and information management. Finally, each 
business ecosystem faces the challenge of change [39]. Rong et al.’s 
case studies reveal that the ecosystem tends to be very open at an early 
stage, in which the focal firm needs more stakeholders to add value to 
products or the service platform. The focal firm primarily controls the 
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product or service during the business model development stage, but 
then needs partners (including customers and suppliers) and other 
third parties to provide support or make modifications, thus refining 
it with more functional features in the complex IoT environment. 
Once the ecosystem begins to mature, the focal firm will consider the 
product/service as a dominant design, suggesting the development of 
any new business model should be adaptable via an open platform 
and enabling diverse solutions to allow full utilization of participants’ 
resources and capabilities [51].

We argue that regardless of how sophisticated the IoT business 
model a company would like to deploy, it will evolve more or less 
differently depending on partners from both the technical and 
business perspectives; therefore, the core of an IoT ecosystem 
concerns the interconnections between the physical world of things 
and the virtual world of the Internet, software, hardware and cloud 
computing platforms, as well as the standards commonly used 
for enabling interconnection [49]. From the business ecosystem 
perspective, we argue that the leadership of companies will have a 
strong influence over the co-evolutionary processes: the operation of 
the system cannot be understood by studying its parts detached from 
the entity. Thus an IoT ecosystem of co-creating actors is established: 
essentially, every actor in this IoT ecosystem needs a distinct business 
model itself to serve its clients and all actors together co-exist and 
share the value that the final customer is willing to pay. Therefore, 
firms need to reposition themselves when designing business models 
for IoT due to the fact that an ecosystem business model is a business 
model composed of value pillars anchored in ecosystems and focuses 
on both the firm’s method of creating and capturing value and any 
part of the ecosystem’s method of creating and capturing value [57]. 
In summary, we conclude that a viable business model for IoT should 
change its focus towards an ecosystem approach to doing business 
and if it uses business model design tools that consider the nature 
of the ecosystem of the IoT rather than emphasizing an individual 
company’s self-centred objectives, it will move towards a common 
ecosystem goal instead of different goals for each of the stakeholders 
in the ecosystem.

Proposed IoT ecosystem business model design framework

Leminen et al. [47] proposed an ecosystem perspective on business 
models to help understand possible IoT business models and 
challenges in building them. Their value design framework comprises 
four pillars: value drivers, value nodes, value exchanges and value 
extracts. Both a firm’s business model and any part of the ecosystem 
business model can be described in terms of value design, a concept 
that illustrates how value is deliberately created and captured in an 
ecosystem with the four value pillars anchored in the ecosystem [57, 
pp. 9-11] as follows:

1.	 Value drivers express the individual and shared motivations of 
diverse participants to fulfil a need to generate value, realize 
innovation and make money.

2.	 Value nodes include various actors, activities or processes.
3.	 Value exchanges are flows that describe the exchange of value 

through different resources, knowledge and information.
4.	 Value extracts refer to the parts of the ecosystem that extract 

value. This concerns the meaningful value that can be monetized 
and the relevant nodes and exchanges that are required for value 
creation and capture. Value extracts make it possible to “zoom 
in” and “zoom out” in the ecosystem to focus on something 
beneficial for the business. 
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In our following case studies, we employ this four-pillar value 
design framework to analyse business models in the IoT ecosystem, 
based on multiple case studies in similar ecosystems in the same 
industry using IoT to offer business models in different ways.

Case Studies

The qualitative analysis undertaken in this research was based on 
a multiple case study research approach in which three companies 
in the elevator industry in China were chosen. The three companies/
cases selected have all adopted advanced IoT technology in their new 
service-oriented offering, embedding an IoT ecosystem at different 
levels and commercializing under new business models in a different 
manner. These cases represent exceptionally interesting examples that 
illustrate the importance of embracing the ecosystem business model 
from different angles, as well as the distinct challenges inherent in the 
IoT ecosystem business model. In investigating these three cases, we 
adopt the four-pillar value design framework (Figure 1), explained in 
the previous section, to analyse the value drivers anchored in the IoT 
ecosystem in order to create and capture value through establishing 
the business model.

The data for this research were collected mainly through a series 
of semi-structured interviews with the three companies’ executives 
and IoT project leaders. To gain an overview of the entire IoT 
ecosystem business model, we also interviewed experts from related 
IoT vendors, including hardware and software providers, portal 
application developers and cloud service providers, most of them 
located in China. Furthermore, in within the spectrum of the Chinese 
elevator industry, authoritative bodies, including government bodies 
and industrial associations, with a strong influence on the industry 
and regulation were also interviewed in order to gain a broader view 
of the studies. In addition to interviews, secondary sources of data 
were accessed, including companies’ public information and exemplar 
cases demonstrated in their public documentation and websites.

The interviews were conducted as open discussions rather than 
in the reactive structure of an interview style, starting from asking 
about participants’ roles in the overall IoT design, then about their 
key contributions and the underlying challenges in this ecosystem, 
gradually moving from the technical to the more commercialized 
aspects that are the main drivers of business model design. The 
interview questions included but were not limited to: (1) What are the 
main value drivers of the IoT offering in elevator services? (2) Who 

Figure 1: Key pillars of a business model design tool for IoT ecosystems 
[57, p. 11].
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should be the main beneficiaries in the underlying IoT ecosystem? 
Who should pay for it? (3) Who are the key actors and what are the 
key elements or processes when designing an IoT offering for elevator 
services? (4) What are the challenges related to the IoT ecosystem and 
business model that might illustrate future trends and development?

Case background and analysis

IoT has attracted the attention of actors in the technology and 
business communities, who are eagerly waiting for its potential finally 
to be unleashed. In the Chinese elevator industry, seemingly every 
elevator company has started to introduce IoT offerings focused on 
connected services for remote monitoring or advanced services. In 
our case studies, three companies were selected that are aggressively 
adopting an IoT ecosystem; they have certain commonalities and 
differences in terms of technology and platforms, as well as degrees 
of similarity and differentiation in their ecosystems. However, each 
company has adopted a slightly different approach to IoT business 
model development based on its own beliefs concerning the specific 
value design drivers for its clients and society.

Company A is a global leading European-based company that 
provides solutions for the installation, maintenance and modernization 
of elevators and escalators. This company has a strong presence in 
China. In addition to manufacturing elevator equipment in China, the 
company is aggressively expanding its service business by providing 
corrective maintenance (on-call services), preventative maintenance 
(regular interval services) and major repairs and retrofits, all the way 
up to a full replacement service at the end of the equipment’s useful 
life cycle. The company has a very strong own equipment installation 
operation nationwide, which is the basis for service opportunities. 
Therefore, the company is aggressively looking for opportunities 
to expand its service offering and IoT provides an excellent match 
in terms of testing the new business model and gaining sustainable 
competitive advantage. Company A chose to work with a prestigious 
global IoT and cloud computing player as a major partner from the 
co-creation of value perspective, developing working relationships 
and tailoring a Chinese-specific elevator service solution together 
with local partners; hence, this is a joint effort on the part of the IoT 
ecosystem to create a new business model. The expected benefits 
include the generation of new revenue by providing real-time remote 
monitoring, establishing safety alerts, progressing towards more 
advanced predictive maintenance services and supplementary benefits 
covering own spare parts promotion and productivity improvements. 
Plus, the firm aims to develop a lock-in business model to maintain 
long-term relationships with customers as a co-creation value driver, 
in particular providing tailored services to building owners to 
protect future opportunities concerning major repairs and the full 
replacement of equipment. This new service offering is targeted at a 
particular segment, namely those customers who have installed the 
company’s equipment (installed base), irrespective of whether they 
have scheduled service maintenance under the company’s own service 
contract, or whether their elevators are maintained by other third-
party service providers.

Company B is a strong Chinese elevator brand, mainly focused on 
equipment manufacturing. The majority of the firm’s equipment is 
sold through a distribution channel which entails selling equipment 
to distributors and services and repairs subsequently being provided 
by the same distributors. Company B was initially not overly focused 
on building its own resources and capabilities to service and repair 
its own machines for several reasons: first, selling the equipment 
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was profitable for a long time, but over the last two years the market 
price has fallen dramatically; second, China has a famous and strong 
tradition in building factories globally and Chinese companies have 
thus focused their attention on manufacturing products, which 
has been a sound dominant logic [58]; third, the service market is 
fragmented in China and there is a considerable number of third-party 
service companies, meaning that the market is very competitive and 
it is difficult to make substantial profits over the short term - a clear 
long-term service business strategy needs to be established; finally, 
labour costs have been increasing over the years, but it is difficult 
to push service prices higher, making services unattractive from 
the Chinese company perspective. Nonetheless, the company still 
initiated an IoT offering working with local stakeholders, strategically 
expecting to adopt an open platform that would attract distributors to 
utilize this platform to better serve their customers through the basic 
functions of remote monitoring, safety alerts, spare parts ordering, 
equipment health checks and basic equipment quality diagnosis. 
The technology is limited to equipment design, for instance sensors 
and detectors built into the elevator drive, inverter and control. By 
installing a transmitting device, information read from the controller 
can be transmitted remotely through the cloud to perform remote 
monitoring and equipment health checks, as well as enabling standard 
five-party communication (voice and video) capability remotely. As 
an outcome, the company will have a better product portfolio to push 
more sales of equipment.

Company C is a well-known Chinese listed company specializing 
in industrial controls and drives. It is one of the major elevator 
component suppliers for integrated elevator control solutions, rather 
than being a traditional “elevator” company. Although it has a wide 
range of products, from controls and drives to standard industrial 
automation products and industrial sensors and detectors, the 
majority of its sales comes from providing integrated control systems 
to original equipment manufacturers (OEMs) of elevators, both to 
domestic Chinese companies and those with a global presence in 
China. In recent years, the firm has proactively provided industrial 
IoT solutions to the elevator, automobile and crane segments. The 
company vision is to build an industrial control and IoT standardized 
protocol with support from the “Made in China 2025” policy. In 
the elevator segment, drive and integrated control solutions are the 
centrepiece of elevators as a whole. The company is building a standard 
IoT platform together with its own control system. It is specializing 
to penetrate the elevator market together with its sub-contractors 
and service partners, particularly with regard to upgrades, full 
replacement and the major repair market. Its business model focuses 
on IoT as a central element with an open standard platform aimed at 
persuading customers to upgrade their elevators, while outsourcing 
other mechanical components (elevator machines, cars, ropes and 
landing doors) directly from an elevator components company. It is 
now very aggressive in penetrating the elevator market. The main 
driving value for this company is to utilize the IoT and elevator 
ecosystem fully in building a standard operating platform business 
model from an entirely different angle; although it does not produce 
elevators in its factories, the target is to establish itself as an industrial 
leading IoT platform provider.

The IoT elevator service offering and ecosystem

As described earlier, although these companies may adopt slightly 
different approaches to the IoT business model based on their own 
beliefs concerning the specific value design drivers for their clients 
and society, there are some common value drivers in promoting
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elevator IoT services  constituting the key factors for which actors in 
the ecosystem are willing to pay:

1.	 Better end-user satisfaction and fewer complaints
2.	 Maintaining the value of assets and prolonging the useful life of 

equipment
3.	 Improving public safety
4.	 Attaining better transparency in equipment operation 

information

Value drivers

In terms of value drivers, there are more specific services that each 
company claimed their clients should benefit from over traditional 
scheduled maintenance, termed corrective maintenance or reactive 
maintenance (reference), as follows:

1.	 Real-time remote monitoring of elevator equipment
2.	 Earlier fault detection and alerts on a real-time basis
3.	 Enhanced instance service technician dispatch
4.	 Provision of basic preventive maintenance, repairs or parts 

replacement through constant equipment health checks
5.	 Offering voice or video communication at remote locations
6.	 Provision of operation analysis and regular reports to all related 

parties in the business ecosystem through a mobile device portal 
or direct interface.

7.	 Implementation of user portals to enable clients to understand 
equipment performance in order to prolong the asset life cycle

Value nodes - IoT ecosystem

In our case studies, the elevator IoT service offering was divided into 
two categories of value nodes. The IoT ecosystem is formed around 
commonly used IoT hardware, software, platforms and standards, 
based on which the definition of value nodes for actors and activities 
can be described as follows:

1.	 Data collection device: installed in elevator equipment and 
connected directly to an integrated control box; this contains a 
2G/3G/4G carrier signal that is responsible for transmitting data 
(including voice/video) to a data centre on a real-time or interval 
basis.

2.	 Telecom carrier: an independent mobile carrier that can help 
transmit data through wireless form.

3.	 Cloud services, cloud computing and Big Data analysis: once data 
are collected in the cloud, certain data modelling and analysis 
need to be performed to convert the data into useful information 
for further action and analysis; some partners at this point start 
applying artificial intelligence (AI) or cognitive capabilities. 

4.	 Shared information portal: a user-friendly portal needs to be 
designed to allow different shared information sets to be tailored 
to meet different stakeholders’ requirements; the portal can be 
accessed directly through the cloud or through a physical data 
server.

5.	 Remote monitoring centre: a centre that contains all the necessary 
information for decision making and follow-up actions; this 
centre may also be responsible for machine-to-machine (M2M) 
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Value nodes – business ecosystem

This defines business stakeholders, including suppliers, partners, 
authoritative bodies and possible competitors. In our IoT offering 
cases, they are the following:

1.	 OEMs: the OEMs manufacture elevator equipment and install it 
at the client’s site. They may or may not be the party providing a 
warranty and on-going regular maintenance and repair. However 
OEMs normally hold the main responsibility for any possible 
design or component default during the life span of equipment.

2.	 Authoritative bodies: these include the General Administration of 
Quality, Supervision, Inspection and Quarantine (AQSIQ),which 
is the authority setting up quality standards, issuing certificates 
and regulating inspection criteria. For instance, the standard 
GBT24476-2017 for the “specification for internet of things 
for lifts, escalators and moving walks” was published together 
with the National Standard of the People’s Republic of China 
and clearly defines the standards, guidelines and regulations 
for elevator IoT. The other semi-authoritative body is the China 
Elevators Association (CEA), which plays an important role as 
the bridge between the elevator industry and the government.

3.	 Third-party independent service companies: independent service 
companies provide regular maintenance, repairs, upgrades and 
full replacements of equipment. Most OEMs also have their own 
service arm to provide on-going servicing and repairs. 

4.	 Facility management companies: these are companies that 
safeguard building management and ensure all equipment 
operates effectively and safely. In most cases they are the direct 
customers of OEMs and service companies, meaning that they 
receive the value of IoT services and pay the bills.

5.	 End users: these are the passengers who use the lifts. The 
equipment has to be operated effectively and efficiently to move 
them from one location to the other, safely and in comfort.

6.	 IoT solution vendors: as described in IoT ecosystem, there are 
different levels of IoT solution vendors, including hardware, 
software, cloud computing, Big Data analysis, portal design and 
system integration providers.

Value exchange - flow of knowledge and information among 
different resources

During the interviews, all three companies demonstrated a basic 
standard in terms of IoT offerings, as shown in Figure 2. Machines 
can communicate with machines without human intervention, i.e. 
between elevators and the cloud, employing cloud computing and data 
analysis to identify potential fraud, issue alerts and suggest corrective

management, network management and service management. 
In our cases, two companies are using such centres, which also 
perform as 24/7 call centres in which traditional phone calls can 
be managed through help-desk staff.

6.	 Mobile devices: for service technicians receiving/sending 
communication information through a remote monitoring 
centre, the centre can send a job site equipment status report, 
possible fraud information, advance tips for repair/maintenance 
of equipment, earlier spare parts ordering and regular e-learning 
training and safety tips. This device can also keep track of service 
timing records, required for ad hoc inspections and annual 
equipment certification issuance by the relevant authorities.
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actions. They can then trigger follow-up actions, potentially sending 
service technicians on site with parts and repair tips in advance. At the 
same time, the user portal can have visibility over machine movement 
before and after the corrective actions. There are no major differences 
in the flow of value exchange; rather, the key component is the way in 
which each company deals with the data collected, utilizing data from 
certain identified patterns to make decisions. This relates to the major 
competences the company can exploit to take a leading advantage 
over others and the key elements of business model value drivers.

Value exchange – summary

Figure 3 presents a summary showing the complex network of 
activities that needs to be co-created with different stakeholders: 
vendors, other service providers, customers or authoritative bodies. 
These stakeholders participate in the overall IoT service offering 
collaboratively and are not limited to just value in exchange (paying 
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the bill in exchange for a service) or value in use (who will use the 
service); they also need to receive relevant shared information, mostly 
through real-time applications, for decision making and action in 
their own networks and value design needs to be co-created to ensure 
value can be exchanged so that all actors benefit regardless of value.

The IoT ecosystem business model: value extracts

Our empirical study reveals different levels of ecosystem business 
models. The large company is more mature and has driven the 
development of IoT due to its plentiful resources, benefiting from key 
roles in its comfort zone as well as core competences developed over 
decades. Thus, it tends to have a more closed ecosystem and focuses 
on its core competences together with strong partners in terms 
of technology provision to provide a closer and more sustainable 
business model with a view to long-term benefits. However, user-
centred approaches, which mean opening up innovations and the 

Figure 2: Basic elevator IoT offering activities.

Figure 3: Standard elevator IoT roles and activities.
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ecosystem, should be utilized when creating IoT business models 
[42], particularly in the area of co-creative value, in order to provide 
tailoring to customer-specific requirements. The mid-sized or relatively 
small immature company has adopted a more open ecosystem with an 
open IoT protocol in order to create a society embracing a standard 
that will attract more actors to join its ecosystem, believing that this 
will eventually be of real benefit to clients and end users. However, 
there are still challenges in the ecosystem business model; rather than 
concerning technology, these relate to how to commercialize and 
make a profit if the system is open and any actors inside or outside 
the ecosystem can play their role and go downstream or upstream to 
penetrate market share.

Company A plays is a keystone actor in its ecosystem [44,59], 
expecting to consolidate the industry competence around the value 
proposition by providing a dominant design or architecture that 
facilitates collaboration and aids collective innovation in the business 
ecosystem. It promotes customized, connected services within a 
system that uses the sophisticated platform of a global partner with 
AI capability to process data from elevator monitoring devices in 
the cloud, analysing and predicting equipment problems before 
they occur. For this solution, clients will need to pay a monthly fee, 
deriving the value of enabling preventive maintenance to minimize 
downtime and repairs, utilizing a smart solution to minimize the 
number of unplanned stops and maximizing the life cycle of the 
installed equipment. This has advantages compared with traditional 
calendar-based elevator maintenance, with various components 
serviced or parts replaced based on estimated times of wear and tear. 
The intention is to attain revenues and profits through better service 
provision and the promotion of proprietary spare parts, system 
upgrades, major repairs and ultimately full replacement of equipment 
at the end of useful life.

Company B has adopted a more open IoT ecosystem as the majority 
of its business is with distributors - the actors providing services to 
the clients. The company is fully utilizing its commercial resources 
(resources available in the market) and standard components to 
construct a simple and straightforward IoT connected service and 
provide this as a product feature sold together with elevators. This is 
a cost-effective solution which will benefit the distributors (partners) 
and eventually end users. The business model is more inclined towards 
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traditional product sales, collecting additional fees from clients to   
acquire this service upfront on a one-time basis. One of the critical 
factors is how data are collected and shared.

Company C believes that data should be shared openly through the 
entire ecosystem, including business partners and technical partners; 
it is up to each of these actors to decide how to use the data for their 
own benefit. Company C is essentially not an elevator company, 
but a supplier of integrated control components to elevator OEMs. 
It has significant market share in providing elevator control systems 
to full elevator OEMs and it thus makes sense to provide an IoT 
solution which utilizes the control systems installed by these elevator 
companies. The majority of IoT devices read from standard sensors 
and detectors already installed in every part of the elevator system, 
including landing doors, machinery and signal systems; the control 
system is at the heart of collecting all data. With this benefit, companies 
just need to have a reading device attached (built in) to their control 
system and transmit data to the central remote monitoring service. It is 
intended to build an open elevator IoT platform and provide services 
to the entire elevator ecosystem, including manufacturers, service 
companies, facility management companies and authoritative bodies. 
The company provides the IoT transmission device free of charge as it 
is already built into the control system; the model is to provide tailored 
data modelling and analysis capability for data collected and stored in 
the company’s data centre; in other words, the value driver is selling 
data and services rather than promoting hardware. The company 
believes with increasing amounts of data, the services provided will 
be of more use to each actor in the ecosystem. These services include 
remote monitoring, safety alerts, parts ordering, a service technician 
dispatch system, a friendly portal tool and preventive maintenance 
services. From our interviews, the firm also lobbies authorities for the 
use of the IoT platform as a standard interface city by city, meaning 
that any elevator service company wishing to do business in these 
cities will have to buy their service, or at least interface with the local 
authority safety monitoring system which is part of China’s vision for 
smart cities.

In summary, we employ Westerlund et al.’s [57] key pillars of 
business model design as a tool for IoT ecosystems to illustrate the 
differences between these case companies in Table 1.

Company Type of Business Model Value Drivers Value Nodes Value flows/exchanges Value extracts

A: Global 
elevator 
player

Promote IoT offering as 
advanced service offering

Provide advanced 
elevators service and 
predictive maintenance 
over traditional 
maintenance

Partner with strong 
global IoT solution 
provider, customers 
and all level of 
stakeholders

Convert data into 
useful decision flow 
to stakeholders and 
promote customized 
predictive maintenance 
service

Provide unique 
advanced elevator 
condition base 
maintenance  with 
monthly subscription 
charge

B: Strong 
elevator local

Additional remote 
monitoring feature for 
equipment offering

Additional feature and 
functionality in their 
standard equipment to 
support distributors

Various IoT vendors 
(software and 
hardware), elevator 
distributors and 
authoritative bodies

IoT function attached 
to equipment flow

Selling equipment with 
build in IoT feature

C: Elevator 
components

IoT platform provider 
together with integrated 
elevators control 
components

Promote data 
modeling and service 
to tailor customers 
service requirement

OEM elevator 
manufacturers, 
service company and 
authoritative bodies

An IoT open platform, 
centralized database, 
information and money 
exchange

Establish IoT open 
platform to promote 
data analytical service 
to tailor needs from 
clients

Table 1: case summary of extractions in value design in the IoT ecosystem business model.
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Challenges of the IoT Business Model in the Ecosystem 
Context

Based on our research on IoT business model design in the ecosystem 
context in three different types of elevator companies in China, we 
conclude that there are various opportunities and challenges in the 
ecosystem from both the technical (IoT ecosystem) and business 
(ecosystem business model) perspectives. During the interviews, we 
realized that to address challenges in building the ecosystem business 
model within the IoT ecosystem environment, it is first necessary to 
distinguish whether the challenges are at firm level, i.e. constituting 
elevator contextual factors, or at the IoT ecosystem system level, 
more specifically on creating value that customers will be willing to 
pay for from the firm’s existing core competences, IoT networking or 
the surrounding ecosystem. We concluded that in building the IoT 
business model, the most critical challenges typically are not at the 
individual firm level, but at the ecosystem and industry interfaces.

1.	 One of biggest challenges found in relation to IoT business models 
in other industries lies in how to proceed from promises to reality 
[47], namely how to turn promising sounding IoT technology 
into a real-life business model. IoT will provide a breakthrough 
only if and when customers attain clear and concrete benefits and 
hence the business model can be monetized. In our case studies, 
all the companies had solid business applications attached to 
existing firm-centric core competences, but challenges remained 
in terms of ensuring clients and different level stakeholders 
would be willing to pay for the value they perceive as expected. 
The three companies approached the commercialization of 
IoT solutions from different angles based on their surrounding 
ecosystems. However, IoT is a relatively new solution and there 
are no definitive answers to which model gains better acceptance 
from customers; hence all three companies agreed that there 
was still a need for trial-and-error adjustment in testing market 
acceptance. One of the solutions to overcome this challenge is to 
have value design tailored to customers’ specific needs based on 
value co-creation with stakeholders. 

2.	 IoT is moving into a relatively new area, shifting from traditional 
industry with a product focus to service-centric industries, of 
which the elevator industry is a good example. These companies 
have maintained their firm-centric perspective for decades or 
even more than 100 years and may not have expertise in IoT 
ecosystem technology and management. Hence, shifting their 
focus from the firm business model to an ecosystem business 
model could be a challenge for them, regardless of which 
commercialization strategy they employ. We argue that existing 
business model templates and tools are not well suited to the 
interdependent nature of companies that are evolving in the 
same ecosystem, because they have been designed to address the 
challenges faced by single incumbents [60]. All three companies 
encountered challenges in terms of how to integrate the business 
network at the ecosystem level rather than drawing on their 
own firm-centred competences. Therefore, our perspective on 
the value design ecosystem business model becomes critical 
to overcome these challenges. Companies have to align each 
actor within the business ecosystem towards a common goal 
or direction, rather than each pursuing a different direction. To 
overcome this, common value extraction during value design 
becomes critical when designing the business model. The 
dominant actor has to be open to accepting expert views from 
different areas instead of insisting on its own firm-centric view.
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3.	 Both providers and customers in emerging IoT ecosystems are 
still seeking to identify their roles and underlying value drivers. 
It seems that IoT vendors in the ecosystem are becoming aware 
of the fact that increased networking and cooperation with 
multiple stakeholders, including partners, customers and end 
users are needed to overcome the barriers to the emerging 
platform. The entire value-creating network should be involved 
in developing customer-oriented services, not only as those who 
pay for it but also as related stakeholders.

4.	 Data can be collected from the main control box in elevators 
with a few dozen sensors and detectors pre-installed in the 
standard elevator. These data are then sent to the cloud on a 
real-time basis and the real challenges arise when analysing 
and finding useful patterns in the immense volumes of data 
gathered. IoT is a popular buzzword, but in terms of linking data 
into the cloud, the prospects only become really exciting when 
applying some intelligence to it, otherwise the amount of data 
has little meaning. The single most important element of the 
IoT ecosystem is to ensure data flow and hence the exchange of 
value at different stakeholder levels. Identifying how data can be 
converted into useful information for further action or decision 
making still remains a major challenge. In particular, company 
A expects to advance elevator services towards a more predictive 
maintenance basis, which depends on the accumulation of 
data over time, sophisticated data modelling, plus the latest AI 
machine-learning technology. This capability is probably the 
most valuable driver in ensuring benefits for customers and 
society, but we believe this still in the early stage and needs time 
to develop.

5.	 One of the value drivers that all three companies identified 
concerned remote access to real-time data (including voice and 
video), so that a remote monitoring centre located hundreds 
of miles away can instantly detect problems, for instance 
trapped passengers, and manage urgent situations from a 
safety perspective as the top priority. This is also the most 
critical requirement from the authorities’ lens. In reality, signal 
transmit over mobile access point name (APN) network for data 
is economic and affordable and can enable the cloud to signal 
an alert for any possible major system breakdown and trapped 
passengers. Voice over carrier costs more, but the costs can be 
accepted if only for urgent usage. However, for video service that 
may cost much more and thus real-time twenty four hours seven 
days video monitoring may not be feasible from the cost–benefit 
angle. Therefore, all three companies treat it as an optional 
service, based upon client’s decision, until either carrier cost can 
be significant reduced or faster speed mobile network. 

6.	 There are also challenges in determining whether the stand-
ardization of the service interface is needed for an elevator 
IoT platform, although China has published a new standard 
(GBT24476-2017) in this regard. However, customers’ needs 
are becoming increasingly heterogeneous [47] and value co-
creation differentiating services tailored to customer-specific 
requirements is critical for the business model. Moreover, the 
elevator industry is typically a business-to-business (B2B) field, 
rather than focusing on consumer products. The question then 
is whether a standardized IoT platform and service is critical 
to differentiate the business model. Companies A and C have 
taken a totally different stance on open or closed networks, each 
having its own angle in terms of the business model. In a niche 
industry, it is arguable whether the trend towards open platforms 
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and platform providers will eventually win, as proposed by the 
literature [45].

Conclusion

This paper explores the way in which firms nurture the business 
ecosystem to deal with the emerging IoT ecosystem business model. 
Three implications are highlighted in our empirical study as underlying 
ecosystem business models in the IoT field. First, IoT in general is 
inspiring a wealth of new business models, which frequently involve 
diverse partners and increasingly cross-industry ecosystems [61]. 
Thus, innovations in this area predominantly present an ecosystem 
and cross-industry orientation in contrast to the traditional industry-
specific incremental innovation. Therefore, we argue that existing 
methods of business modelling are not sufficient in addressing the IoT 
ecosystem. We suggest that firms have to shift their thinking from the 
single firm business model of innovation to the ecosystem business 
model when innovating new offerings in the IoT field.

Second, through case study expert interviews and the literatures 
review, we realized the most critical element of the IoT business model 
concerns data analytic capability, especially moving from relational 
data modelling to AI cognitive capability, this particularly critical to 
our cases in elevators service segment. Data are collected on a real-time 
basis and modelling methods are improving all the time, so the more 
data collected, the better services can be defined. These capabilities 
heavily rely on working with both technical and busienss ecosystem 
over traditional firm centric core competence. The analytics engine is 
self-learning, so the various kinds of connected services will definitely 
come into play to a greater extent in the future. Elevators IoT service 
business model is turning from selling traditional maintenance 
services to selling safety, right comfort together guaranteeing minimal 
downtime, this is an interesting vision for IoT elevator services and 
further research with practical experiment is needed to accommodate 
future trend.

Third, all these companies have adopted the IoT ecosystem to 
provide service-oriented solutions to clients and other stakeholders, 
including enabling the remote monitoring of the operation of 
elevators, shortening the dispatch time of service technicians on site 
and providing predictive maintenance, which can alert operators 
to the potential malfunction or failure of components in advance 
in order to reduce the damage of downtime, as well as facilitating 
instant spare parts replenishment. All these value drivers are mutual 
and co-created; this not only involves the company and clients, but 
also different levels of the IoT ecosystem and multiple stakeholders, 
including authoritative bodies, from the business perspective by 
linking company and clients at both the M2M level and the business 
relationship level. This entails both human and machine learning 
among stakeholders to ensure the continuous improvement of value 
for all stakeholders in the ecosystem; in this regard, deeper service- 
and customer-oriented thinking is required.
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