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Abstract — Increasing digitization of contemporary business under the Internet era has created the big data phenomenon.  Such a 
phenomenon would present opportunities and challenges for enterprises to compete vigorously under an environment driven by timely 
management decision that hinges on intelligence to predict potential performance.  There are new business models that exploit potentials to 
improve sustainability performance.  Organizations could analyze differential wants and needs of specific customers in big data so as to 
develop strategies to tackle operational weaknesses and reduce unwise utilization of resources.  First, this paper articulates a conceptual 
framework on second-mover advantages in light of the entrepreneurial opportunities with big data analytics.  Such second-mover initiatives 
using big data analytics could be created by an enterprise seeking second-mover advantages within its organization or by a startup that 
attempts to unveil opportunities to improve operational performance with disruptive innovation within an industry.  Second, we explore 
potential sustainability performance that can be enhanced with big data analytics for the case of elevator operators that serve the high rises.  
Energy efficiency can be improved through optimization of activity-based programming for specific needs of the end users.  Enhancement 
of sustainability performance could be achieved with transfer of proven technologies, including the latest development of regenerative 
converter in the elevator industry. 

Keywords—big data; second-movers’ advantage; sustainability; elevator industry (key words) 

I. INTRODUCTION

Digitization of contemporary business under the Internet era implies both opportunities and challenges for enterprises to 
compete vigorously utilizing data analytics to enhance managerial decision making and predict potential performance.  With 
respect to opportunities, there could be new business models that exploit potentials to significantly improve sustainability 
performance.  In particular, organizations analyze differential wants and needs of specific customers and formulate innovative 
operational strategies to tackle operational weaknesses and optimize utilization of resources.  These are unexplored 
entrepreneurial opportunities for large, multinational enterprises to rebuild sustainable advantages that could be exploited with 
continuous through with big data analytics.   

This paper aims to accomplish the following.  First, building on a literature review this paper attempts to construct a 
conceptual framework on second-mover advantages anticipating the entrepreneurial opportunities with big data analytics. 
Such second-mover initiatives using big data analytics are leveraged by seeking second-mover advantages within an 
organization or by a start-up to unveil opportunities to improve operational performance while integrating disruptive 
technologies.  Subsequently, through a case study of the elevator industry, we explore how sustainability performance could be 
enhanced with big data analytics for the elevator operations in the case of Hong Kong, a high dense city with high rises.  For 
instance, energy efficiency could be improved through optimization of activity-based programming customized for the specific 
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needs of the end users.  Further advancement of sustainability performance may be achieved through transfer of proven 
energy-saving technologies from overseas as well as development of a regenerative converter in an elevator system to reduce 
overall electricity consumption in a building.  Such disruptive innovation would have to be upheld with measurable economic 
and environmental sustainability under such enhanced operations.  

II. LITERATURE REVIEW

A. Big Data Era and Implications for Competitive Advantage 
It is estimated that the digital information more than double in every two years. So, like our physical universe, the digital 

universe is something to behold — 1.8 trillion gigabytes in 500 quadrillion "files" — and more than doubling every two years. 
That is nearly as many bits of information in the digital universe as stars in our physical universe  [1].   

“Big Data” has been defined as “the amount of data just beyond technology’s capability to store, manage and process 
efficiently” [2]. This definition is limited in scope because it considers only the amount of data relative to the state of the art. 
A more useful definition should consider not only the amount, but the nature of the data and the needs of the firm.  Another 
definition suggests four dimensions which can be summarized as the 4 Vs [3].  The four dimensions are namely Volume, 
Variety, Velocity and Veracity. Veracity includes questions of trust and uncertainty with regards to data and the outcome of 
analysis of that data.  

To reap the benefits of big data, firms must drive business intelligence from big data using data analytics [4]. To most 
firms, big data include not only structured data such as those captured by its transaction processing systems, but also 
unstructured data such as email, comments from users on the firms social media pages [2] [4]. Big data is considered as the 
driving force for big ideas for innovations.  It is further pointed out that leading companies could make effective use of big data 
to develop insights leading to their competitive advantage whereas their competitors delay such adoption would risk being 
“leapfrogged” [5].  

In the area of Customer Relationship Management (CRM), there are innovative technologies which are based on the power 
to process unstructured data at a high velocity.  An example is instant voice recognition and natural language processing to 
help the customer service staff to adjust its tactics while speaking to the customer on the phone [6].  In the area of engineering, 
companies can make use of big data to enhance sustainability of products and designs.  This means that the engineers should 
be able to create products or equipment that offer better functions, yet consume less resources. 

B. Implications for Start-ups 
Big data may present challenges as well as opportunities for start-ups. It is because the start-ups may lack the resources that 

are required for big-data analysis.  This put them in a disadvantage compared with the first-movers, who have already gained a 
stronghold in the market. However, there are some possible solutions to this problem.  In particular, there are three possible 
solutions to start-ups and entrepreneurs who have limited resources at hand.  The first solution is to progressively acquire 
knowledge making use of openly accessible journal and dataset.  This is especially applicable to practitioners who are working 
in science related fields such as clinicians. There are scientific organizations such as National Institutes of Health and National 
Science Foundation of the US make their data and research output freely available to other researchers [7].  The second 
solution is to grow and develop through crowd-funding.  There are websites that connect projects/researchers to funding 
possibilities from the public or other non-traditional funding sources.  Two examples of such websites are Kickstarter, Inc. 
(www.kickstarter.com) and Petridish (www.petridish.org). Kickstarter focuses on creative projects in the creative arts, while 
Petridish is pertinent to funding scientific projects [7].   

The third solution is to get connected with the data analytics done through cloud computing. This is also known as SaaS 
(Software as a Service). Small online merchants can make use of cloud-based services such as Terapeak for analyzing, 
understanding and predicting consumer and product behavior in ecommerce. Terapeak provides market intelligence by 
analyzing more than 4.6 billion transactions per year and over $70 billion in online consumer spending.  Start-up e-commerce 
merchants can utilize online analytics to review its pricing, sourcing opportunities, market trends, across regions and their 
competition [8].   

C. Second Movers’ Advantage 
Second movers’ advantage occurs when “a firm takes inspiration from successful innovative products and partly imitates 

them while offering a product that is different from the original, with higher technical specifications and/or lower production 
costs” [9].  The second movers delay introducing a competitive product or service against the first mover at an optimal time 
with significant gain in innovation [10]. Two well-known examples in software and product engineering are the second mover 
advantages exploited by Microsoft and Apple.  Xerox came up the innovative concept of controlling the computer using a 
graphical user-interface, but it was not Xerox that benefited from it but Apple and Microsoft [11]. Naspter pioneered the idea 
of an online platform that allowed individual consumers to download songs in digital format instead of buying CDs.  However, 
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Naspter was sued by the US records industry and it was Apple that followed up and improved the idea and released iTunes, 
which eventually transformed Apple from a computer manufacturer to a mobile phone and digital entertainment conglomerate 
[12]. 

D. Enterprise Capability and Visionary Leadership 
With the implications of big data and the potentials to achieve second-mover advantage by an enterprise or a start-up, we 

propose a conceptual model that comprises the driving forces -- Big Data Analytics, Enterprise Capability, Visionary 
Leadership is illustrated in Figure 1.    

 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1   Conceptual framework of big data analytics for second-movers’ advantage 

 
Enterprise capability for small businesses such as start-ups can be defined as “the sum total of those individual and firm 

attitudes, skills and behaviors that are required to secure the short, medium, and long term future of the small to medium sized 
business operation in times of increasing environmental volatility” [13].  But the collection of attitudes, skills and behaviors 
must be led and aligned in order to cope with “environmental volatility”.  This is where the role of visionary leadership 
becomes critical.  Visionary leadership must embrace change and be willing to cannibalize existing assets to serve customers 
with new technologies. One of the key characteristics of visionary leadership is future market orientation [14].  In the example 
of Apple, Steve Jobs was willing to cannibalize the then growing demand for iMac computers and direct the company’s 
resources into the development of iTunes, and later, the iPod and iPhone.  With today’s growing concern for environment 
protection and sustainability, energy efficiency is a key feature in the future market of engineering products. 

E. Emerging Opportunities for Innovation in Sustainability Performance 
As stakeholders are increasingly concerned about issues pertinent to sustainability of an organization, there are potentials for 
an organization to develop internal routines of life cycle development and systemic innovation throughout its lifecycle.  
Through internal collaboration across departments, systematic innovative solutions could be developed for sustainability 
initiatives [15].  Business cases for sustainability can be developed in the following areas: (a) reducing cost and risk, (b) 
enhancing competitive advantage and (c) generating synergistic values in business under the big data era[16] [17]. 
 

III. CASE IN POINT: THE ELEVATOR INDUSTRY 
With an increasing demand on sustainable practices, engineers seek ways to reduce environmental impact of existing and 
future elevators by exploring innovative solutions.  For the elevator industry, there are largely two main markets, namely 
modernization/maintenance and new installations. Different approaches on energy savings could be implemented for the two 
markets. It is noted that the case study methodology can be adopted in a number of situations to explore new knowledge of 
organizational, social, political, and related phenomena. This case study strategy is adopted as there is no requirement on the 
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control of behavioral events but rather a focus on contemporary events [18].  Multiple cases would provide a wider 
perspective of the phenomenon in a real-life setting. 

A. Maintenance: Reducing Elevator Traffic Consumption 
For instance, Hong Kong is known to have the most lifts and elevators (collectively referred to as elevators) with 
approximately 60,000 units, in accordance with the Electrical and Mechanical Services Department of Hong Kong 
Government. A number of such maintenance services are provided to Hong Kong's 1,300 skyscrapers and over 6,500 high-
rises containing 12 to 39 floors.  Elevators accounts for about 10-20% of the electricity consumption in Hong Kong housing 
estate, depending on the traffic volume. The energy consumption of an elevator is based on the number of travel cycles 
completed per day. At the outset, management companies could do a series of measures to save electricity of the building, 
and thereby reducing the overall consumption of electricity in the city significantly, which is still powered largely by fossil 
fuels.   
 
At mid-night, some of the elevators serving the same floors are shut down totally. Some new elevators normally have stand-
by mode in which all the lighting was switch off automatically when nobody use for a certain period of time, say 15-30 
minutes. The stand-by power consumption varies from below 50W to more than 700W, which depends on the control system, 
lighting, floor display and operating consoles for each floor and inside the lift car.  About 60% of wasted energy might be 
eliminated in an idle elevator [19] [20].  
 

 
 
Fig. 2   Elevators shut down in the building (source: authors) 
 
In the morning time, there is a great demand for upward traffic in the office building. Elevators could be set in ground floor 
homing system. That is to say, when a particular elevator arrives to certain floor, it goes back to the ground lobby floor. The 
aim of these is to shorten the waiting time of people rush back to the office. It does not consume more electricity as the 
elevator goes back to the ground floor anyway.  After morning peak hours, some of the elevators would be resumed to 
normal (free) homing mode as the upward and downward traffic more even afterwards.  
 
However, one of the key drawbacks of traditional response system is that elevator system only detects which floor the push-
bottom has been turned on but cannot detect how many people are waiting on a particular floor. Numerous solutions have 
been used. 
 
Case A: Restrictive floor system 
 
One of the most obvious ways is to divert people to odd or even floors. It minimizes the elevators go to almost every floor. 
There are some benefits. One is to save electricity and the other is travelling time of a trip would be shorter as less stops.  
One of such examples is Hong Kong Central libraries.  
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Fig.3  Hong Kong Central Library (Source: [21]) 
 
Its disadvantage of course is too restrictive in a sense that we cannot change the floor(s) easily. That is to say, even floors lifts 
cannot go to odd floors. 
 
Case A2: Identification by Passengers 
 
Passengers are asked to indicate which floor they are going. They are required to press on which floor they want to go. 
Elevators system will send the appropriate lift for that particular passenger. The advantage is we know which floor(s) would 
be the popular choice and also have a rough guide how many passengers are waiting for the elevators. 
 
Also, using of this destination dispatching system means that not all the people in an elevator lobby are waiting for the same 
lift. One passenger has been told to use lift A and other people may have been told to use lift B. Destination dispatching can 
offer improved performance in many building as compared to the traditional dispatching. Improvements are believed to be 
dispatcher’s knowledge of where a passenger wants to travel before the passenger enters the lift [22]. The basic idea is 
making use of passenger grouping so as to reduce the number of stops that an elevator on an upward trip. As a result, the 
turnaround time can be shortened.  
 
The ideal situation would be one elevator would carry passengers to the nearby floors and another lift would carry passengers 
to another set of nearby floors. The total travel time for the system would be shorter. This is called contiguous grouping [22]. 
 

 
 
Fig.4 Taikoo Place office building lobby (Source: authors) 
 
However, there would be a usual case that several people go together and only one of them pressing the floor [24]. Or the 
other way round, one people may be going down and intentional press several times in order to let the elevator go to the 
particular floor first because of many people waiting. It is claimed this practice can increase handling capacity up to 30% [20]. 
 
Passengers arrive in batch at lobby particularly during lunch time. It was found out that a batch distribution which the number 
of stops in up-trip would reduce by 40% and round trip time become 25% shorter [24]. The batch size is variable depends on 
the characteristic of companies in the building and a country’s culture and habit [24].  
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Case A3:  Manual Controls 
 
During busy morning hours, management companies would send someone to control the lift and wait for more passengers to 
go inside the lift. It save some electricity as it makes use of full capacity of elevator.  
 

 
 
Fig.5  Hollywood Plaza in Mong Kok, Kowloon (Source: authors) 

B. Modernization: Energy Savings Upgrade 
Modernization and upgrades can help elevator perform optimally. Efficient elevator systems help building owners save 
money and reduce their overall carbon footprint. Initial expenses range from minor upgrades such as light-emitting diode 
(LED) lighting retrofits to a completely modernized system installation. LED lights offer an energy reduction up to 80%, 
reducing heat loss as well [25]. 
 

 
 
Fig. 6  LED Lightings (Source: authors) 
 
Upgrading from a motor-generator drive to a variable voltage, variable frequency (VVVF) drive could save up to 40% on 
energy consumption. This is a feasible option to convert the motor of traction elevators in old buildings in Hong Kong. The 
option can improve indoor air quality as well. 
 
Case B: Modernization Project of Hyatt Regency in Dubai 
 
Hyatt Regency in Dubai was built in 1980 and operates a hotel, residential apartment and office tower. The modernization 
project of office tower passenger elevators is to convert the control type from AC2 to VVVF. 
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Fig.6  Hyatt Regency in Dubai (Source: [26]) 
 

C. New Installations with Regenerative Drive 
In a typical non-regenerative drive, energy is dissipated as heat in a set of resistors when braking occurs, resulting in reduced 
efficiency and creating additional waste-heat loads in the building. The drive feed this energy back into the building’s internal 
electrical grid where it can be used by other loads or users connected to the same network [27]. 
 
Electrical power is generated when the elevator travels up with a light load, travel down with a heavy load and during the 
elevator system deceleration. A fully load, descending elevator can provide a large part of the power for an adjacent 
ascending elevator.  The following examples are overseas projects that could be implemented in Hong Kong as well. 
 
Case C1: Marine One Project in Singapore 
 
The new installed lifts could have more energy saving.  For instance, Schindler is contracted to supply 34 elevators for the 
residential towers of Marine One in Singapore. Marine One Residences consists of 1,042 luxury apartment units and the 
entire project is scheduled for completion by 2017 [28]. Thirty of the elevators will be Schindler 7000 high-rise units. All will 
adopt Schindler’s Power Factor One regenerative drive technology and integrated control system. The regenerative drive 
enables power generated by the elevators to be fed back into the building’s electricity grid, consuming up to 30% less energy 
than comparable elevators.  
 

 
 
Fig.7  Marine One Site, Singapore (Source: [28]) 
 
Case C2: Schindler Solar Elevator 
 
The Solar Elevator was developed by Schindler in 2013, based on its standard 3300 gearless machine room-less elevator [29]. 
The target segment is low rise residential and commercial market. The elevator draws up to 100% of elevator power from the 
sun via rooftop solar panels and Schindler’s hybrid power manager which stores solar energy in batteries until it is ready to 
be used. A one phase grid connection provides backup power. A prototype has been installed at the Schindler Headquarters in 
Ebikon, Switzerland. The elevator has the ability to travel up to 30m or 10 stops. Speed is estimated as one meter per second.  
Despite its low speed, it is considered acceptable for such low-rise building. 
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Fig. 8 Solar Elevator (Source: [29]) 
 

D. Potentials in Utilization of Big Data 
 

With reference to the above real-life cases, the following Table 1 summarizes the areas of improvement on sustainability 
performance for the elevator industry with practical solutions.  More importantly, it highlights the potential application of 
data analytics to sustain such solutions in a longer run. 

 
Table 1  Potential Applications of Data Analytics 

Areas of Improvement on Sustainability 
Performance 

Practical Solutions Potential Applications of Data Analytics 

Maintenance: Reducing Elevator Traffic 
Consumption 

Identification by passengers; restrictive-floor 
system; manual control 
 

Capturing longitudinal data by seasons, daily 
traffic activities; and types of building with 
reference to specific culture and habits of the 
local users 
 

Modernization: Energy Savings Upgrade 
 

Modernization of old buildings with energy 
savings technologies 

Installation of energy savings devices and making 
use of smart meters to measure performance in 
reduction of electricity consumption; potential 
use of smart grids capture relevant data for 
regular reporting and review for continuous 
improvement 
 

New Installation with Regenerative Drive 
 

Design and application of renewable energy into 
the elevator system through transfer of proven 
technologies from overseas 

Installation of local smart grid to monitor data 
and enable optimization of electricity 
consumption; potentially to transfer unused 
power generated back to the main grid  
 

 

IV.  DISCUSSION 
Currently, various elevator vendors have developed their own solutions to improve sustainability performance through 
maintenance services as well as upgrade and re-design projects with innovative solutions.  These solutions could further 
enhance their competitive advantages in the increasingly competitive global marketplace.  However, few of them seem to 
have yet adopted data analytics to strengthen their solutions with a longer term focus.  Maintenance services could be 
perceived as a proprietary service once a building has installed a vendor’s elevator which in turn becomes a key part of a 
building’s infrastructure. Motivation by an existing vendor to further enhance sustainability with data analytics could be 
limited. 
 
Instead of using services of existing vendors, second-movers’ advantage could become significant as they would develop 
third-party solutions for the elevator industry through participation in maintenance, modernization and new installation 
projects to enhance development of intelligent building infrastructure.  For instance, big data could be captured and analyzed 
by a service provider to enhance decision on maintenance of elevators and potential adoption of new technologies to reduce 
the overall costs of operations. Second-movers’ advantage of lowering consumption of electricity as well as generating 
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renewable energy for various utilization through a smart grid could generate tremendous economic values to the building 
owners in a longer term.   
 

V. CONCLUDING REMARKS 
Digitization of business has provided opportunities to improve sustainability in the elevator industry, especially among highly 
dense cities in Asia with high rises.  However, it remains as a challenge for traditional firms to fully deploy big data solutions 
to be integrated with their day-to-day operations.  Through case study and analysis of potential applications, the authors 
reveal possible solutions by second-movers that could drastically reduce electricity consumptions, operating expenses and 
even power generation through transforming buildings into intelligent ones when installed with innovative solutions and 
systems that enable data analytics. These second-movers are likely composed of an interdisciplinary, entrepreneurial team 
who possess all-round knowledge about technological issues, the mechanics of elevators, information systems and alignment 
of business interests. Transfer of proven technologies from overseas would also enable timely deployment of energy-saving 
and renewable energy solutions to Hong Kong, a global financial center of Asia. Such potential benefits could extend to 
significant reduction of electricity consumption and carbon footprints of Hong Kong - a city full of high rises that still rely on 
fossil fuels for electricity generation. 
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