




Shock Top was to promote its brand and associate it
with solutions to the California drought; therefore,
the company chose to back projects that would help
reduce water consumption.

Besides the availability of an attractive physical
product, another constraint relates to readiness of
the product. Both Pebble and FirstBuild had finished
designs and did not look for input from the crowd-
funding community. In fact, FirstBuild director Ven-
katakrishnan was surprised to learn that backers of
the Opal crowdfunding campaign not only wanted to
receive regular updates about the delivery date, but
also wanted to be involved in the ice maker’s design
(Cowley, 2016). Conversely, Hasbro did not have a
finished product and was simply looking for ideas.
Therefore, Hasbro first organized a contest and then
created a campaign to find backers for the winning
game.

Figure 1 shows a decision tree that summarizes
the discussion in this section and the approaches
firms can take to engage with crowdfunding web-
sites as based on their objectives and constraints. If
the company has a physical product that is fully
developed, it can create a reward-based crowd-
funding campaign, offering the product as a reward
to backers once it is ready. This is the approach that
was chosen by Pebble (both campaigns) and First-
Build. It should be noted that although these cam-
paigns may have had different objectives (raise
funds vs. generate direct sales vs. obtain market
feedback), the objectives were satisfied with similar
approaches. If the company offers a physical prod-
uct that is appealing to the crowdfunding commu-
nity but does not yet have its product ready, the
company can undertake a two-step crowdsourcing
and funding approach; here, the firm first engages
with the community to generate ideas and then uses
the interest generated to attract financial backers
and to sell products. This combo approach was
selected by Hasbro when it organized a contest to
come up with game ideas.

If the company does not have a physical product
but wants to raise capital through a crowdfunding
website, it may organize an equity-based crowd-
funding campaign; this was the approach chosen

by Camden Town Brewery. Finally, if a company does
not have a physical product but wants to engage with
the crowdfunding community to promote its brand,
that company may opt for a branding approach by
associating itself with other crowdfunding projects
(e.g., to support a certain cause or value).

5. Consider crowdfunding strategically
and realistically

As this article demonstrates, crowdfunding websites
can be used as marketing tools not just by compa-
nies with a history of crowdfunding (e.g., Pebble)
but also other established firms. Campaigns can be
organized to cover a range of different objectives,
including raising funds, registering direct sales, and
generating product ideas.

However, it is clear that not all possible ap-
proaches are available to all firms. Two constraints,
as discussed in the previous section, play a role.
First, some firms do not have a product for which
consumers are willing to prepay before delivery;
these firms have fewer options, but can still gener-
ate capital via equity-based fundraising. The Shock
Top campaign illustrates another approach that such
firms can take: by associating the brand with other
crowdfunding campaigns to support a particular
cause. The second identified constraint relates to
firms that do not have a fully developed product
available. These firms can first use the crowdfunding
community to create product ideas and then devel-
op a campaign to generate financing and presales for
the community’s best ideas.

Firms that plan to interact with crowdfunding
platforms must be willing to dedicate a lot of effort,
not just toward creating a project that appeals to
potential backers but also to providing these backers
with product fundraising and development updates.
In addition, there are reputational risks related to
crowdfunding. For example, a project could fail to
reach its crowdfunding goals, or the final product
could be delayed and/or not meet backers’ expec-
tations. The latter occurred with the video game
Modus, which was delivered two years late and
lacked many of its promised features. This led to
serious reputational damage for its creator, game
designer Peter Molyneux, and widespread criticism
of Kickstarter for allowing firms to get away with this
sans financial or legal repercussions (Orland, 2015).

Established firms’ increasing interest in using
crowdfunding websites may have a profound im-
pact on the crowdfunding industry. While this
development is beneficial for crowdfunding web-
sites in that it provides them with an additional
source of revenue and possible media publicity, it

Figure 1. Decision tree for crowdfunding approaches
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may pose a problem for the many individuals and
small organizations that rely on them. Crowdfund-
ing might be the only way these constituents are
able to raise sufficient funds to start or grow their
activities. Part of the problem is that crowdfund-
ing websites do not exactly offer level playing
fields. Past research has shown that attracting a
large number of backers in the first hours of a
crowdfunding project is vital for its success (Etter
et al., 2013). This means that large organizations
could use their advertising budgets to attract
early backers and gain momentum, thereby over-
shadowing smaller project creators. Large orga-
nizations may also be able to build up experience
through multiple crowdfunding projects, which
will increase their effectiveness over time. This
option might not be available to others.

This begs the question: How does the increasing
involvement of established organizations in crowd-
funding affect potential investors? Although some
individuals who invest in crowdfunding projects do
so merely to collect rewards, others participate be-
cause they want to support a small business owner or
an individual with an interesting product idea (Gerber
& Hui, 2013). It is questionable whether this latter
group will be eager to support large organizations
in the same way. This could explain why Anheuser-
Busch InBev chose the relatively small brand Shock
Top rather than a larger brand like Budweiser to work
with Indiegogo, and why the General Electric subsidi-
ary that produced the Opal ice maker was named
FirstBuild rather than a more recognizable affiliate
title like GE Home Cooling. These examples support
the notion that potential backers are not as eager to
support a large organization, even if they show an
interest in the offered product.

Nevertheless, it is likely that the pressure on
crowdfunding websites to find new revenue sources
and the eagerness of firms to enter this new channel
will change the crowdfunding industry over time. It
is vital that marketing managers be aware crowd-
funding still largely consists of early adopters of
technology and design, activists who support causes
and local projects, and enthusiasts who are willing
to help budding artists. These are not the kind of
consumers who will buy anything that is offered to
them; they will support the projects and offerings
they like, irrespective of the firm and crowdfunding
website that offers them.
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Prpić, J., Shukla, P. P., Kietzmann, J. H., & McCarthy, I. P. (2015).
How to work a crowd: Developing crowd capital through
crowdsourcing. Business Horizons, 58(1), 77—85.

Seifert, D. (2015, February 2). Pebble has now sold over 1 million
smartwatches. The Verge. Retrieved March 31, 2016, from
http://www.theverge.com/2015/2/2/7947799/
pebble-1-million-smartwatches-sold-new-hardware-coming

Seeking funding in order to sell: Crowdfunding as a marketing tool 195

44



 

 45 

 

2.2 Paper 2 - Sensor-based entrepreneurship: A framework for developing 
new products and services   

 
As the Internet of Things (IoT’s) begins to dominate the technology landscape, there will be new 

products and services that will become technically and financially feasible. Internet technologies and 
advancements in social interaction tools have led to an increase in the use of the crowd as a provider of 
business solutions. Yet, we have seen a mere fraction of the possibilities of crowdsourcing 
technologies. This is because most of the development, discussion, and research on crowdsourcing has 
focused on active-input crowdsourcing. 

However, the real transformative pressure will come from passive sources of data generated 
primarily by developing and growing sensor technologies. This next generation of crowdsourcing will 
be a game changer for new product development. As a result of this explosion, the variety of new 
opportunities/products will swell as entrepreneurs become more aware of technologies merging - such 
as the combination of crowdsourcing, sensors, and big data into a new type of entrepreneurship: sensor-
based entrepreneurship. 

Paper 2 connects to the overarching research question as it is conceptual paper investigating how 
crowdsourcing can be used in the new product development process. 

 
 



Sensor-based entrepreneurship: A framework
for developing new products and services
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1. Sensors lead to new types of
products

Imagine a scenario in which you have signed up for
car insurance. When the paperwork is completed,
your agent places a small box half the size of a pack

of cigarettes under your dashboard. You think noth-
ing of it and frankly forget about it soon after you
leave his office. Six months later, you get a letter
from your agent. In the envelope is a refund check
for several hundred dollars. It seems that you have
been rewarded because you have been driving safe-
ly according to the insurance company’s standards.
But how did they know how safe you have been? It
turns out that the small box is a telematics device
full of sensors that capture and transmit data
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deemed relevant to whether you have been driving
safely. Your insurer has created a new, valuable
service by collecting your data and customizing a
service for you. Progressive Insurance, Allstate, and
many other insurers are offering similar services
already.

Six months later, you get another letter from your
car insurance company. Knowing what you received
6 months ago, you quickly open the envelope.
However, to your surprise, instead of another re-
fund check, you read that your insurance rates are
being increased. You are perplexed because you
think you have continued to be a safe driver. It
seems that you have been tagged for higher rates
because the insurance company has combined the
data from all its clients in the area and deemed your
neighborhood an unsafe place to own a car. Your
creative insurance company has again created a
new service, but in this case it has aggregated
the data at a higher level and crowdsourced a
new service.

Now, think about the smart home. For many, this
may not be so challenging since the smart home has
been a reality (in part) since the introduction of
thermostats. However, as the number of sensors in
the home and in-home appliances balloon, the pos-
sibilities for new tailored and customized services
will also increase. For example, even today we can
control our lighting, heating, cooling, security, lawn
maintenance, cleaning, and music digitally and
remotely. Most recently, cooking appliances have
been brought online and connected. Smart refrig-
erators are joining smart TVs in the home as well. All
of this exists, and we are still at an early stage of
products and services that use our own data to make
our lives more convenient in some ways.

What if your mobile device could fight disease
and illness? The TrackYourTinnitus project does just
that (Pryss, Reichert, Langguth, & Schlee, 2015).
Tinnitus is a ringing in the ear condition that may
affect up to one in five people. Currently, there are
no effective therapies. The TrackYourTinnitus proj-
ect uses a mobile phone app and sensors to help
assess ambient background noise. By combining the
data, the app creates longitudinal data sets that
aggregate the individual’s demographic and clinical
characteristics together with the user’s response to
specific therapeutic interventions. As a result, the
app facilitates evidence-based treatment sugges-
tions for individual patients. In other words, this
technology allows for clinical trials (i.e., evidence-
based medicine) at a low cost that leads to individ-
ual treatments.

Think of the possible healthcare and medical
solutions that could be created using this type of
sensor technology to acquire and analyze huge

datasets and conduct clinical trials. What possible
illnesses or diseases could be treated using these
cutting-edge diagnostic and therapeutic manage-
ment techniques? Advancements in technology–—
including sensor technology, big data, and band-
width–—accompanied by creative business models,
are enabling entrepreneurs to sense, collect, ana-
lyze, and aggregate data in previously unimagined
ways to produce value-adding services for consum-
ers and industrial customers. Let the revolution
begin!

As the Internet of Things (IoT) begins to dominate
the technology landscape, there will be many new
products and services that will become technically
and financially feasible. Recently, internet technol-
ogies and advances in social interaction tools
have led to a sharp increase in the use of the crowd
as a provider of business solutions. For example,
the use of the crowd and crowdsourcing in services
such as Wikipedia, Challenge.gov, reCAPTCHA,
InnoCentive, Waze, Threadless, Kickstarter, eYeka,
TopCoder, CrowdFlower, MTurk, and Kaggle have
blossomed. Yet, we have seen only the tip of the
iceberg in terms of possibilities of crowdsourcing
technologies. This is because most of the develop-
ment, discussion, and research around crowdsourc-
ing have focused on active-input crowdsourcing.
However, the real transformative pressure will
come from passive sources of data generated
primarily by the development and growth of sensor
technology.

1.1. Internet of Things

According to McKinsey (Bauer, Patel, & Veira, 2014),
IoT:

Refers to the networking of physical objects
through the use of embedded sensors, actua-
tors, and other devices that can collect or
transmit information about the objects. The
data amassed from these devices can then be
analyzed to optimize products, services, and
operations.

Put another way, IoT is the interworking of devices
(i.e., things that are connected remotely for data
exchange and analysis). When I refer to sensors,
I am speaking broadly about GPS, Bluetooth, RFID,
and other related devices that can provide access
to real-time information. The expected and de-
sired result is more efficient problem solving and
value creation. As the phenomenon of IoT grows
quickly, and subsequently is being referred to as
the third wave in internet development, it is im-
possible to predict its eventual size and impact
accurately. However, given this large but uncertain
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impact, it seems vital that entrepreneurs and
managers understand the IoT as well as the poten-
tial pitfalls and opportunities these developments
may bring.

1.2. Big data

IoT, including its sensors and actuators and other
data-collecting devices, will produce a tremendous
amount of data that needs to be stored and ana-
lyzed. For example, calculations indicate that the
flight of a single Boeing 787 produces 40 terabytes
of data an hour, while certain mining operations
will produce 2.4 terabytes of data per minute.
The entire IoT system is predicted to generate
403 zettabytes of data a year by 2018, up from
113.4 zettabytes in 2013 (Lima, 2015). To put
that into perspective, 1 zettabyte is equivalent to
1 billion terabytes or 1 trillion gigabytes. Real-time
processing has dramatically changed the way enter-
prises operate and significantly reduced the time
it takes for decision makers to get access to opera-
tional data, analyze it, and make more astute
decisions in real time. The entire IoT ecosystem
will hinge on big data’s ability to store and analyze
this information.

While it may be obvious that IoTwill likely change
advertising as marketers and publishers have new
channels to deliver personalized messages and
content, it may be less obvious that these same
technological advances will change the way new
products and services are conceived, initiated, de-
veloped, and produced. Entrepreneurs and market-
ers will produce new products and services using
data from passive sources. As a result of this explo-
sion, the variety and volume of product and service
opportunities will swell as managers and entrepre-
neurs become more aware of the merging of tech-
nologies like that of crowdsourcing, sensors, and big
data. As advancements continue and once firms and
entrepreneurs figure out how to pool and amalgam-
ate the data, a whole new set of products and
services will be developed.

Crowdsourcing as a concept can be many things,
including a business strategy, an operational tech-
nique, or a business model. Whitla (2009) discussed
the use of crowdsourcing in the product develop-
ment process not only as a source of crowd-
generated ideas and feedback, but also as a
business model and source of user-generated con-
tent (UGC) that could be used for further product
development or directly for sale. To be sustainable
in the long run, IoT development must be driven by
profitable business models. Therefore, it could be
important to look at crowdsourcing as a possible
way to produce real business opportunities and

services in this new era of sensor-based entre-
preneurship.

1.3. Motivation for the research

The market research group BIS Research (2017)
estimates that by 2025 there will be over 100 billion
connected devices, sensors, and actuators that
make up IoT. According to IT and business profes-
sionals surveyed by Gartner, 43% of enterprises
planned to use IoT by the end of 2016 alone
(Kawamoto, 2016). Also according to Gartner’s
research, the primary reason the number is not
even higher is that firms have not yet found the
right business-related reasons to justify large
investments. In other words, businesses have not
yet found the right new products and services
to develop. Secondly, they have not yet found the
right business models to make the finances work.
Thus, as digital technology becomes increasingly
important to reach business objectives, business
models become increasingly important for contin-
ued digital technology progress. The combination
of digital technology change and business model
innovation is causing entire industries to be created,
destroyed, and restructured (Nylén & Holmström,
2015). It is for this reason we must understand better
the processes underlying this digital technology
transformation and the business opportunities driv-
ing it and emerging from it.

1.4. Purpose of this research

The purpose of this research is fourfold. First, as we
move from Web 2.0 to Web 3.0 there will be many
new possible products and services created. Like-
wise, there will be many possible business oppor-
tunities for entrepreneurs in this new area of
sensor-based entrepreneurship. Second, with the
huge number of new opportunities, there will be
massive financial investments required. According
to Forbes, IDC predicts the worldwide market for
IoT solutions is expected to grow from $2.71 trillion
in 2015 to a mindboggling $7.06 trillion in 2020
(Columbus, 2016) and $10 trillion by 2025 (BIS
Research, 2017). Viable business models will have
to accompany these opportunities. My research
presents crowdsourcing as one of the likely business
models that can bring viability to these new sensor-
based opportunities. Third, advances in IoT tech-
nologies, big data, and sensors led to the current
generation in crowdsourcing techniques and appli-
cations built on passive data rather than active
data; I aim to clarify four next-generation types
of crowdsourcing. Fourth, by looking at two dimen-
sions of this sensor-sourced and passive data (level
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of aggregation and location/ownership of the sen-
sors), a framework can be created to act as an
opportunity development tool to assist entrepre-
neurs in creating new products and services. This
article describes this framework and tool.

2. The internet and business models

According to Teece (2010, p. 183), “every new
product development effort should be coupled with
the development of a business model which defines
its ‘go to market’ and ‘capturing value’ strategies.”
The development of new products and services
should be intimately related to the business model
extracting or capturing the value of that new
product or service. As technology progresses, each
new internet phase leads to new digital business
model patterns, which is appropriate because
having sound (i.e., profitable) business logics is
key for sustained technological development.

If you plot new business model patterns and
changes in web development over time, the follow-
ing image emerges as shown in Figure 1 (Fleisch,
Weinberger, & Wortmann, 2014). Currently, it
appears that we are at a transition point between
Web 2.0 and Web 3.0. We are moving from an era in
which users create value to an era in which sensors
create value.

Business opportunities occur during times of
transition and change. I expect this transition will
be no different; there will be significant business
opportunities at the nexus of user-added value and
sensor-added value. Additionally, there is a second,
related transition occurring. With the multitude of
sensors being deployed during the move to IoT, we

will also be moving from an era of active input
crowdsourcing to one of passive input crowdsourc-
ing. The expected deluge of passive data sensed,
collected, analyzed, and stored will create thou-
sands of opportunities for new products and services
for attentive entrepreneurs and entrepreneurial
firms. So far in the Web 2.0 environment, crowd-
sourcing services and applications have been creat-
ed and successfully used in wide and diverse areas.1

Imagine what the shift to Web 3.0, passive data, and
sensor-based entrepreneurship could bring.

3. Leveraging the crowd

Although the modern concept of crowdsourcing–—
especially its current name–—has been attributed to
Howe (2006), crowdsourcing as a practice can be
traced back at least a few hundred years. In 1714,
the British government crowdsourced a solution to
The Longitude Problem, which caused the deaths of
thousands of sailors each year. Parliament passed
the Longitude Act of 1714, which offered £20,000
(approximately £5 million today) for a method to
determine longitude within 30 miles. It was subse-
quently solved by an uneducated, 21-year-old,

Figure 1. Adapted internet waves and the digital business model patterns to which they gave rise

1 These areas include: citizen science, the military, architec-
ture, mapping and location, film production, marketing, human
intelligent tasks, journalism, medical diagnosis, medical re-
search, medical testing, translation/proofreading/transcrip-
tion, surveillance, distributed computing, skills assessment,
business development, healthcare, creative services, simula-
tion, gaming, genealogy, feedback, music, mining, government
oversight, data prediction, legal advice, business solutions, ed-
ucation, and venture capital.
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Scottish carpenter and clockmaker named John
Harrison (Spencer, 2012). A little more than
150 years later, the Oxford English Dictionary used
a crowd of 800 readers to catalog words in 1884
(Blog Blowfish, 2015). In 1936, Toyota used crowd-
sourcing in developing its logo (Pratap, 2014). The
idea of using the crowd to solve problems is not new.

3.1. Concepts related to crowdsourcing

Although crowdsourcing as a research topic is rela-
tively new, it is related and connected to a number
of longstanding concepts and research streams.
While there are many entrepreneurial and innova-
tive techniques and methods, one of the oldest is
that of using the crowd, collective intelligence, and
collective action. In other words, by using the
collective effort of a group of individuals, the firm
can increase or expand the resources to which
it has access. Crowdsourcing has conceptual and
theoretical links to a number of domains including
open innovation as pioneered by Chesbrough
(2003), outsourcing (Schenk & Guittard, 2011),
open source (Howe, 2006), collective intelligence
(Surowiecki, 2004), social web or Web 2.0 (Saxton,
Oh, & Kishore, 2013), social media (Kietzmann,
Hermkens, McCarthy, & Silvestre, 2011), and
co-creation (Zwass, 2010).

There is no doubt that rapid advances in infor-
mation technology and the growth of Web 2.0 have
dramatically increased the use of open and more
collaborative innovation processes, both at the in-
dividual and organizational levels. This has led to
new and different styles of new product creation
and development. As we move to Web 3.0, there are
new sets of entrepreneurial opportunities created.
However, these phenomena combine with big data
pouring out of the millions of sensors soon to be
deployed and create what research has named
sensor-based entrepreneurship. Sensor-based en-
trepreneurship can be defined as a sub-category
of digital entrepreneurship.

3.2. Traditional crowdsourcing

As stated above, recent advances in both technolo-
gy and social behavior have increased the use of the
crowd in business activities. The use of the crowd
and crowdsourcing in services have blossomed dur-
ing the Web 2.0 era. Standalone firms have inde-
pendently created crowdsourcing applications, as
have corporate giants such as Ford, Dell, Pepsi, IBM,
and Unilever. Different types of crowdsourcing ac-
tivities have been described and categorized in
alternative ways. One of the more widely used
categorizations is the typology devised by Prpi!c,

Shukla, Kietzmann, and McCarthy (2015), who pro-
posed a typology that divided crowdsourcing appli-
cations into four major categories: crowd voting,
micro-task crowdsourcing, idea crowdsourcing, and
solution crowdsourcing. In all of these cases, indi-
viduals actively input data into the crowdsourcing
platform. This is not the case in some of the new
crowdsourcing techniques.

4. New generation crowdsourcing

In this section, I present the four next-generation
crowdsourcing techniques: situated crowdsourcing,
spatial crowdsourcing, crowdsensing, and crowd-
sourcing through wearable devices. I then introduce
a table that systematically categorizes these new
crowdsourcing techniques by types of data input
(active versus passive) and task subject (individual
versus environment) (Prpi!c, 2016; Prpi!c, Brown, &
Kietzmann, 2016).

4.1. Situated crowdsourcing

Situated crowdsourcing, using situated technolo-
gies, received little attention in crowdsourcing re-
sources until recently (Goncalves, 2015; Goncalves
et al., 2013; Hosio, Goncalves, Lehdonvirta,
Ferreira, & Kostakos, 2014). Goncalves (2015,
p. 21) defined situated technologies as “computa-
tional elements in everyday environments” like
public displays and embedded tablets. One of the
primary benefits of situated devices is that they can
be targeted precisely at certain groups of people to
leverage their local knowledge. Placing stationary
public screens and consoles directly in a location
where input can be received can be a simple and
affordable tactic to capture specific types of data.
This can be a significant advantage to certain types
of crowdsourcing. In sum, this technique requires
active, individual, human input with the task sub-
ject also at the individual level.

4.2. Spatial crowdsourcing

The second type of active techniques are centered
around spatial crowdsourcing (Cheng et al., 2014;
Cheng, Lian, Chen, Han, & Zhao, 2016). As spatial
crowdsourcing can take into account space as well
as time dimensions, it increases the possibilities and
variety of data that can be collected and put
through the crowdsourcing system. This temporal
spatial dynamic may be able to increase the level of
real-world authenticity. However, this increase in
realism and complexity brings challenges. Spatial
crowdsourcing has a number of sources of potential
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variability, including the ever-changing environ-
ment as well as the ever-changing human element.
For example, consider the spatial task for the crowd
to take pictures of a certain monument. The time of
day the picture is taken is considered, as well as the
skill of the photographer–—and these are only two of
the possible sources of variation in the task. This
example harkens back to the idea that active and
human-derived input may be flexible but less reli-
able, while sensor-derived input may be highly
reliable but limited. In sum, this crowdsourcing
technique combines active individual input with
the task subject of the environment.

4.3. Crowdsensing

Crowdsensing allows one to leverage standalone,
environmentally placed sensors or sensors embed-
ded in hardware devices to crowdsource data as a
result of mobility, smartphone and tablet portabili-
ty, and wifi/mobile networking (e.g., Ganti, Ye, &
Hei, 2011; Malatras & Beslay, 2015). As these tech-
niques are sensor-based, data inputs from a crowd
employing said devices do not require human inter-
vention to create or supply the data content, but
often rely on human mobility to move the portable
device throughout the environment, thus covering
spatial-temporal ground with the sensors in the
device. Data may even be collected without the
express knowledge and/or permission of the partic-
ipating human. When combined with stationary and
fixed-location sensors, crowdsensing broadens the
range of the environment that can be detected by
sensors, thereby covering a greater portion of the
environment or community. Some examples of ap-
plications include air and water quality, measuring
traffic congestion and road conditions, parking
availability, outages of public works (e.g., broken
fire hydrants, damaged traffic lights), and real-time
transit tracking. In sum, this crowdsourcing tech-
nique involves primarily passive data input with
the task subject being the environment. However,
active human data input is also possible with this
technique.

4.4. Wearables crowdsourcing

Wearables allow for the leverage of built-in sensors
in hardware devices attached to the human
body and/or through apparel or accessories. The
boundary of the wearable technology market is
fragmented and not formally defined. It includes
devices such as smart glasses, smart watches,
activity/fitness monitors, and glucose and heart
rate monitors, as well as wearable cameras and
virtual reality headsets. With this next-generation

crowdsourcing, wearable sensors sense, collect,
and transmit data about the specific wearer of
the device and supply such individually focused
data to a crowdsourcing application incorporating
the data. Wearable crowdsourcing is the most well
known of these applications. In sum, wearable
crowdsourcing involves primarily passive data input
and the individual as the task subject.

5. Passive versus active data input

Most of the current and traditional crowdsourcing
applications are/have been active and Web 2.0-
based, wherein the user adds value. Whether the
crowdsourcing application is designed for idea gen-
eration and newproduct development, crowd voting,
crowd micro-tasks, or crowd solution generation,
individuals actively input data usually through their
desktops, laptops, or even smartphones.

With the number of connected sensors and ac-
tuators expected to grow to nearly 50 billion in the
next 3 years, most of the new opportunities likely
lie in the passive half of the typology. For this
reason, most of this article focuses on the passive
portion of the typology. It is quite clear that IoT,
sensors, and big data will lead to a tremendous flood
of data from individuals and the crowd. This flood of
data will lead to currently unimagined new prod-
ucts, new services, and new opportunities for those
able to take advantage of these opportunities.

If we start at the tophalf of thetypology (Figure 2),
we are looking at passive data quadrants highlight-
ing both crowdsensing and wearable crowdsourcing
techniques. This passive input is sensor-based, IT-
derived, and generally not human-derived. Others
have called this method of input opportunistic
input (Chatzimilioudis, Konstantinidis, Laoudias,
& Zeinalipour-Yazti, 2012). As discussed, this input
comes from sensors (fixed or mobile) and artificial
intelligence or bots. Today, cars have close to
100 sensors, smart homes can have hundreds,
and even smartphones have six sensors at a mini-
mum (Bryzek, 2012). The basic consumer smart-
phone can have an accelerometer, gyroscope,
compass, pressure sensor, audio sensor, image sen-
sors, microphone, GPS, thermometer, light sensor,
altimeter, humidity sensor, proximity sensors, and
health sensors and actuators. In the next few
years, these numbers are expected to skyrocket
to several hundred sensors per person. As a result
of this explosion, there are implications that need
to be considered.

Passive data input can occur in a number of ways.
The sensor may collect and transmit input to the
system without any human interaction or direct
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knowledge. Or, the sensor might collect and trans-
mit the input without any human interaction, but
the human user is aware that this input is being
loaded into the system. For example, the average
person is aware that there are sensors in his or her
mobile phone without knowing the exact number or
their precise functions. Additionally, that same
person is vaguely aware that the phone service
provider and also perhaps the phone manufacturer
tracks his or her movements. However, he or she
does not know the extent to which this tracking
occurs. This difference is not inconsequential as this
non-voluntary participation can lead to business
solutions (i.e., new products and services) and
other value-creating activities. In other words, pas-
sive data input has significant privacy and owner-
ship issues that need deeper investigation, although
that is not undertaken in this article.

As we are in the midst of a revolution in mobile
communications (Kietzmann et al., 2013), it should
not be surprising that the explosion in mobile device
use–—especially smartphones and tablets–—has im-
pacted crowdsourcing. The idea of mobile technol-
ogy usually evokes images of smartphones–—a
safe association, given the projected 6.1 billion
smartphone subscriptions that will exist by 2020

(Ericsson, 2015). However, tablets–—as well as a
growing number of mobile RFID-type devices
(Samans, Blanke, Corrigan, & Drzeniek, 2015)–—also
factor into the pool of mobile devices, as well as
the individual sensors in both smartphones and
tablets. Given the growing number of sensors
in these devices, it appears likely that the sheer
volume of possible passive submissions emanating
from these sensors into crowdsourcing platforms
will quickly overtake the volume of active, human-
derived input.

The sensors in mobile vehicles like cars and
trucks, however, are often more forgettable than
those in handheld devices. As stated above, the
average car currently has approximately 100 sen-
sors. While not all of these sensors may be appro-
priate for passive input into crowdsourcing systems,
it is not hard to see the possibilities and potential
of massive crowdsourcing applications worldwide
with huge numbers of participants.

As a result, the window of opportunity lies in the
passive data coming by means of IoT sensors and
related technologies. The torrent of passively
sensed data by IoT sensors, combined with big data
technology, is creating an environment that will
allow the creation of countless new products and

Figure 2. Next generation crowdsourcing
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services that will generate value for consumer and
industrial customers. It is also spawning a new type
of entrepreneurship.

6. Sensor-based entrepreneurship

Given rapid technical advances, many of the busi-
ness opportunities are digital rather than tradition-
al. This increase in digital activities or digitalization
cuts across most industries. As a result, digital
entrepreneurship will become more commonplace.
Digital entrepreneurship can be called a subcatego-
ry of entrepreneurship “in which some or all of
what would be physical in a traditional organisation
has been digitised” (Hull, Hung, Hair, Perotti, &
DeMartino, 2007, p. 293). These activities include
digital production, digital marketing, digital selling,
and digital distribution.

As IoT becomes more widespread, sensor-related
activities will also increase across most industries.
As a result, sensor-based entrepreneurship will be-
come more commonplace, too. As previously stat-
ed, sensor-based entrepreneurship can be seen as a
subcategory of digital entrepreneurship in which
some or all products and services are derived from
data collected from free standing or embedded
sensors and related devices. The entrepreneurial

opportunities exploited by sensor-based entre-
preneurship typically reside at the nexus of IoT,
passive data from sensors, and big data.

7. Framework for sensor-based
entrepreneurial opportunities

In this section, I build upon my review up to this
point to introduce and briefly discuss a framework
that organizes sensor-based entrepreneurship op-
portunities by two salient characteristics: level of
data aggregation and sensor location. In Figure 3, I
illustrate the four product and service development
techniques separated into a four-quadrant matrix
determined by these two characteristics.

7.1. Level of data aggregation

When developing or planning a new sensor-based
product or service, it must be determined how to
combine the sensor-generated data. An entrepre-
neur must ask: “Should the data be used just for the
individual from which it is sourced, or should that
data be combined with others' (i.e., the crowd's)
data as we develop our product?” The level of
aggregation is not binary, but rather should be
measured along a continuum.

Figure 3. Sensor-based entrepreneurship opportunity development framework
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7.2. Sensor location

When developing or planning a new sensor-based
product or service, it must also be determined
where to locate the data-providing sensors. An
entrepreneur must ask: “Are the sensors located
or owned at the individual level, or are they located
in the environment/community and owned by
others?” Sensor location is along a continuum, not
binary.

8. Implementing the framework as an
opportunity development mapping
tool

As stated, viable business models are key to the
further development of IoTand sensor-based entre-
preneurship. Whitla (2009) suggested that crowd-
sourcing techniques could be used for new product
and service development. This has been shown to be
true by the emergence of many idea generation and
related crowdsourcing applications (e.g., InnoCen-
tive, Unilever Foundry IDEAS). However, most of
these applications have relied on active data input
from individuals. On the other hand, as the IoT
transitions from its initial phases to more function-
al stages of implementation, it will unleash a flood
of passive data that makes it perfect for using the
crowd and crowdsourcing techniques for product
development and creation. It is important to note
that this discussion entails two different uses for
the crowd. First is the use of the crowd as a source
for idea generation, relevant to services like In-
noCentive (although in a passive rather than active
sense). Second is the use of the crowd and crowd-
sourcing as a business model and/or strategy with-
in the new product/service development process.
This latter perspective is the primary objective of
this article.

This mapping tool provides a framework for look-
ing at potential sensor-based opportunities and
patterns. It further helps entrepreneurs to plan
and develop new products, new services, and
new business opportunities, as well as portfolios
of their existing products and services.

8.1. Quadrant 1

Entrepreneurs who have access to individually lo-
cated sensor data may want to think about creating
services in this quadrant. A service in which data is
kept at this individual level and not aggregated with
the data of others would be mapped to this box.
For example, an entrepreneur’s service that em-
ploys data from consumers using wearable devices,

processes that data, and relays it back to the indi-
vidual wearing it would map to this quadrant. This
could, for example, be a case of a simple wearable
device like a smart watch that senses and collects
basic human vital signs and presents it back to the
wearer/owner in an easy-to-view format.

8.2. Quadrant 2

The location of the service in the map can vary
based on which opportunity the entrepreneur is
trying to exploit. Using the example of the same
entrepreneur from the previous section, consider if
she now wants to explore the possibility of pooling
the data from individuals (i.e., the crowd). This new
potential service would be mapped to Quadrant
2. As a result of the aggregation of the data, this
new service is a crowdsourced service. The entre-
preneur may want to provide both types of services
and use the framework to begin to map her portfolio
of offerings.

8.3. Quadrant 3

If the entrepreneur has access to sensor data from
sensors that exist out in the environment, the prod-
uct or service designed may start in this quadrant. If
the entrepreneur wants to develop a service that in
some way relays the data collected back to the
individual, the service would be mapped here.
Consider an example from the food services indus-
try. Restaurants could recommend specific dishes to
potential customers based on their levels of activity
and weight-loss goals. In the banking industry, the
new service could be a contactless payment system
or a cardless ATM. This service and level of custom-
ization assumes that the user has a device that
can interact with the environmental sensors. New
services in this quadrant may be challenging to
conceive given the powerful potential opportunities
that become apparent when data is aggregated,
such as in Quadrants 2 and 4.

8.4. Quadrant 4

If the entrepreneur has access to data from sensors
in the environment or community (i.e., not owned
by the end user) and also wants to aggregate the
data across the crowd, the service would be plotted
to this quadrant. For example, assume that the
restaurant from the previous example is a nation-
wide chain and now has access to the data of
millions of customers. As a result, the recommen-
dations, recipes, and meal plans can be based on
the experiences of millions of people rather than
just the single consumer. Aggregation of crowd data
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can open the floodgate to create a greater variety of
services.

9. Discussion

Today, it is easier to see potential sensor-based
business opportunities in Quadrants 1 and 2. This
is in large part due to the fact that wearables have
taken the lead in sensor-based products and ser-
vices. With users benefiting from healthier living,
increased safety, and the ease of use of the initial
wearable products, it is predicted that there will be
over 250 million wearables in use by 2018 (Power,
2016).

One of the fastest growing areas for sensor-based
business opportunities, especially wearables, is in
agriculture. Sensing networks and farm manage-
ment information systems supported by sophisticat-
ed data and visual data analytics tools are booming.
The market for wearable technology for animals is
expected to grow from around $1 billion currently
to $2.5 billion by 2025 (Sensors, 2014). Animal
wearables include body temperature monitors,
GPS location monitors, e-pills to track health, iden-
tification earrings, and more.

For Robson, Pitt, and Kietzmann (2016, p. 179),
wearables “refer to the technological enhancement
of products that can be worn on almost any part of the
anatomy (e.g., watches, glasses, shoes)”; however,
for the purpose of sensor-based entrepreneurship, we
need to use the slightly broader term ‘personables.’
This is in keeping with Ganti et al.’s (2011) categori-
zation of personal- versus community-sensing
activities. For example, a phone is not considered a
wearable, but is a personal item that you carry. Your
car is not a wearable either, but it is a personal item
that can function in a way similar to a wearable. A
sensor that measures your individual carbon footprint
is personal, but not wearable. High-tech pills you
swallow are not really wearables, either. With this
defined, there is a tremendous future in developing
services for the personables market.

Quadrants 2, 3, and 4 are expected to have
significant big data implications. To collect so
much data from the crowd and dispersed sensors
will require tremendous storage, high-speed band-
width, and data-crunching power.

Quadrants 1 and 3 will lead to a large number of
new products, services, and business opportunities;
however, the number may be ultimately limited.
There are only so many ways even the most creative
entrepreneur can return a user’s own data. There-
fore, it is expected that the bulk of the opportu-
nities will be created with aggregated data and
crowdsourcing.

Finally, by plotting the products and services in
development the entrepreneur can see his or her
product or service portfolio take shape. By viewing
the patterns or groupings of offerings, the entre-
preneur may be able to see clusters of related
technologies, related manufacturing techniques,
or related target markets and make use of that
information.

10. Summary and implications

IoT will change how we interact with objects and
how we interact with each other. All of this new
data will also change how firms interact with their
customers as this data can be used to help them
build stronger and more personal relationships. The
implications will not just be with end-user consum-
ers. In fact, the greater impact may very well be in
the industrial sector; industries such as mining,
manufacturing, agriculture, and oil and gas produc-
tion are already feeling the impact of sensor-based
entrepreneurship and new product development.

11. Aim and future research

The aim of this research has been to investigate how
a shift to Web 3.0 and the convergence of IoT with
big data has created sensor-based entrepreneur-
ship. Sensor-based entrepreneurship is leveraging
IoT to exploit new business opportunities by creat-
ing new products and services. I have attempted
further to highlight how this shift from active data
input to passive, sensor-based input has opened the
way for crowdsourcing as a potential business model
for many sensor-based services. The final objective
of this research was to develop a framework to aid
in the crafting of new sensor-based products and
services.

This framework can be used as a tool to help
entrepreneurs design, develop, and plot their initial
sensor-based business opportunities. While the va-
riety of possible new products and services is large,
the crowdsourcing space offers particularly strong
(potential) entrepreneurial opportunities as the
data gathered and aggregated by the sensors opens
a myriad of possible new services with a viable
business model.

For a more complete mapping of potential
business opportunities, the target market for whom
the products or services are created must be
contemporaneously taken into account as well.
For example, should the service be sold back to
the individual, should it be sold to industrial or
business customers, or is there a market in the
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public sectors? More research should be done to
improve the framework by including matters such
as the target market.

This research has focused on the positive aspects
of IoT and sensor-based entrepreneurship and pas-
sive input crowdsourcing, but as with any new
development there are pros as well as cons. Addi-
tional research is needed to explore more of the
negative aspects in order to present a complete
picture.
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2.3     Study 1 - Leveraging user-generated content for demand-side strategy  
 
The industrial context of this study is the hospitality industry, specifically the restaurant business. 

The hospitality industry has two essential characteristics that make this study valuable. Firstly, with the 
related travel and tourism industries, the three businesses make up the world's largest industry in the 
service sector. Secondly, consumers in these industries have been at the forefront of creating and using 
comment and reviews (i.e., user-generated content (UGC)) to make their purchasing decisions. 

Additionally, the demand-side view of strategy is under-researched, especially in the areas of 
tourism, travel, and hospitality when viewed against the predominant perspectives in strategic 
management (e.g., resource-based view, transaction-cost economics, positioning, and dynamic 
capabilities) are supply-side views. 

Using the tools available today it is possible to scrape and mine the websites, blogs, forums, 
communities and other places customers gather and use content analysis techniques to extract meaning 
from the content. Web 2.0 sources of qualitative data like blogs, forums, feedback (i.e., UGC) can offer 
better research material than offline traditional qualitative diaries. As a result, using crowdsourced, 
user-generated content may be a productive marketing research approach to investigate how demand-
side strategic decision-making can be supported in the travel, tourism, and hospitality industries. 

Study 1 connects to the overarching research question as it is an empirical study that explores how 
crowdsourcing (especially in the form of user-generated content) can be used in market research to 
explore strategic questions. 
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STUDY 1 
 

Leveraging user-generated content for demand-side strategy 
 
 

“The consumer is the ultimate arbiter of a strategist’s success” (Priem, 2007, p. 233). 
 

1 Introduction 
 
This section provides the overall background for this study. It discusses how crowdsourced, user-
generated content can be helpful in for in developing demand-side strategies especially in the 
travel, tourism, and hospitality industries. In doing so, it also presents the study’s research purpose 
and research question. 
 

According to Fernandes & Fernandes (2017) the amount of user-generated content (UGC) in the 
hospitality industry1 has exploded. While UGC can take many forms, much of the growth has been 
in the form of online reviews (OR) with a growth rate of 800% during the last few years (De 
Ascaniis, Borrè, Marchiori, & Cantoni, 2015). More importantly, it has been reported that service 
ratings and online reviews are the second and third most important factors in making hospitality 
booking decisions, with the only price ranking higher (Fernandes & Fernandes, 2017). 

According to Tyson (1986, p. 9), business intelligence (BI) is an umbrella concept for the six 
following types of intelligence: customer intelligence, competitor intelligence, market intelligence, 
technological intelligence, product intelligence, and environmental intelligence.  

BI has a role to play in strategic decision making in the hospitality industry (Lau, Lee, & Ho, 
2005). Much of the customer intelligence in marketing centers around CRM, but not all. Plenty of 
customer intelligence exists outside the boundary of the firm. Much of it exists in crowdsourced 
social media, forums, blogs and review sites. Schuckert, Liu, & Law (2015) did an extensive review 
on the role of online customer reviews in the hospitality industry and found that reviews can be a 
strategic tool and have a crucial role in hospitality and tourism management.  

Poynter (2013) posited that crowdsourcing was disrupting traditional methods of market 
research. If this is true then travel, tourism and hospitality are ideally positioned to take advantage 
of these advances. The hospitality business is more competitive than most industries (Singal, 2015). 
Because of this intense competition access to consumer-generated content should help restaurateurs 
to know their customers and potential customers better and consequently acquire a competitive 
advantage.  

In the future travel, tourism and hospitality managers will be able to take more significant 
advantage of the information provided by the consumers and the community to make better tactical, 
operational and strategic decisions about how to run their businesses. Furthermore, they will have 
better and easier to use tools. 

According to the Statistica Digital Advertising Report, in 2017 firms spent a total of US $43.78 
billion in 2017 (Fipp.com, 2018) on social media advertising. As social media continues to mature, 
its role continues to evolve as well. Kietzmann, Hermkens, McCarthy, & Silvestre (2011) claimed 
that social media is no longer just a way for users to share content among themselves, but rather a 
multiple dimensional platform that can have a substantial impact on firms’ reputations, performance 
and survival. As a result, firms have begun to focus on how this sharing of content and conversation 
among the users can be tapped and used in their favor. One way in which they can do this is by 
using social media and its content to conduct market research. By investigating user-generated 
material more thoroughly, the firms can better align their social media messages to the different and 
                                                
1 According to Brotherton's (2003) extensive study on the hospitality industry, hospitality can be defined as hotels, 
restaurants, and contract food services. This study focuses on restaurants as a subset of the overall hospitality business.  
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unique needs of their social media users (Zhu & Chen, 2015). In doing this, they can better leverage 
the increasingly important social media. 

While the predominant strategic perspectives including the resource-based view (RBV), 
transaction cost economics (Williamson, 1971) and positioning (Porter, 1980) tend to ignore the 
ultimate objects of strategy, the customer, the advent of social media may lead to a change. With 
the growth of social media and other UGC, there is a significant opportunity to use the views, 
thoughts, ideas, attitudes, etc. from the actual consumer to help build strategy from the bottom up, 
rather than just top down.   

Using the tools available today it is possible to collect and analyze the text on the websites, 
blogs, forums, communities and other places people and customers gather and use content analysis 
techniques (Krippendorff, 2013). Advanced, computer-aided methods like artificial neural networks 
and genetic algorithms are beginning to be used more frequently (Chen, 2009; Dirsehan, 2015; Law 
& Au, 1999; Meehan et al., 2013; Olmeda & Sheldon, 2002b); however, partly because this type of 
analysis is still in its infancy (Chen, 2009), there seems to be a gap or opportunity to explore the use 
of tools that can examine natural language text data. Natural language analysis is important as the 
text created by users and consumers (i.e., user-generated content (UGC)) is natural language. 
Further, while some of these techniques have been used to look at firm issues such as electronic 
word of mouth (eWOM) (Dirsehan, 2015), complaints (Chen, 2009), and expert systems/decision 
support (Cheng, White, & Chaplin, 2012), customer relationship management (Liao, Chen, & Deng, 
2010), and new product development (Liao et al., 2010), few have used these tools and unstructured 
UGC to investigate or help with strategic decisions. 

Rathi and Given (2010) pointed to online market research’s relevance in a Web 2.0 environment 
as it allows researchers opportunities to explore both qualitative and quantitative questions. New 
tools not only improve data collection but also will enable consumers and users to participate in the 
research process.  

“From a marketing research2 perspective crowdsourcing gives opportunity to reach large 
potential consumer groups…. (and) in many cases crowdsourcing offers cheaper and quicker 
opportunities for gathering market information” (Gatautis & Vitkauskaite, 2014, p. 1247). For this 
and other reasons, crowdsourcing approaches are being used in market research.  

Content created by the crowd including online reviews play a dual role in marketing, 
particularly in the travel, tourism and hospitality businesses. On the one hand, online reviews can be 
a source of powerful online or electronic word-of-mouth (eWOM) (Chen & Xie, 2008). On the 
other hand, online reviews can be a source of rich information perfect for market research as it 
contains the unfiltered opinions, needs, wishes, desires, and, complaints of customers. “One 
possible solution is to conduct qualitative research that provides very little structure that would 
influence people’s comments” (Dolnicar & Ring, 2014, p.42). 

Despite all of the benefits of using crowdsourcing in the marketing research process, there are 
some challenges. While Whitla (2009) is typically cited as the source of the idea of crowdsourcing 
as a market research tool, he had some reservations as well. First, he believed that data from the 
closed end questions used in most surveys and analyzed quantitatively was not as good as 
qualitative data. Secondly, he thought that there were problems with the responses from paid 
respondents. Here he seemed to be explicitly referring to crowdsourcing sites like MTurk (cf., 
Casler, Bickel, & Hackett, 2013). Thirdly, he stressed the potential sampling problems by 
suggesting the process could lead to non-representative samples. Beard (2013) added a fourth 
challenge when she indicated that the process of organizing crowdsourcing projects might be time-
consuming and complex for those not used to managing them. Can crowdsourcing be used as a 
market research tool, while avoiding some of these challenges? Yes, in fact, by using the crowd 
without the crowd knowing it researchers can get targeted, sensitive, and unstructured data in a 
natural setting. In other words, by collecting and analyzing reviews, comments, blog posts, support 

                                                
2  The original text says ”market researches perspective . . .”, which is probably a typesetting error. 
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requests and any other form of user-generated text content, researchers can gain great insight into 
the customer. 

One of the major problems with this rapidly growing pool of consumer information has been the 
text-mining technology applicable to the travel and tourism business has not been readily available 
at a reasonable price or any price. As a result, the potential of this data for customer intelligence 
was seen as something for the future (Lau et al., 2005). However, fortunately, the technology has 
caught up with the demand. These technological advances are timely as they open up the pathway 
for researchers to explore strategy from an alternative perspective. 

The second problem is that most research discourse on business strategy has taken a supply-side 
or a top-down approach (cf., Adner & Zemsky, 2006; Stokes, 2000) for two primary reasons. One, 
that is where the vast majority of the research has taken place. Two, methodologically there has not 
been an easy way to access, collect and analyze vast amounts of end-user data until recently. The 
enormous amounts of crowd-produced data are accessible now and will only grow especially as The 
Internet of Things (IoT's) devices come online. Concurrently, the tools to analyze this Big Data are 
beginning to be developed as well. Unsurprisingly, a focus on bottom-up or demand-side strategy is 
appropriate especially in marketing strategy, where the customer plays such a crucial role (Stokes, 
2000).  

1.1 Research Purpose 
 

To help and support the firm in making critical strategic decisions customer and market 
intelligence is needed. To capture that intelligence, market research is required. Increasingly, that 
research is taken place online. Although advanced text analyzing tools like Leximancer have begun 
to make serious inroads into tourism, travel and hospitality research, it is just at the beginning 
stages (M. Cheng & Edwards, 2017).  

The primary purpose of this study is to examine and describe a method to support decision-
makers and market researchers in analyzing user-generated content to make strategic decisions. The 
secondary goal of this research is to investigate how crowdsourcing can be used as an innovative 
tool to do market research. Collecting data is a continuing challenge in empirical investigations; 
however, researchers in the hospitality and tourism industry can take advantage of the tremendous 
amount of data, much of it created by customers, and available on the Internet (Gerdes, Jr & 
Stringam, 2008). These challenges have pushed market research online.  As this UGC is a source of 
customer intelligence, firms should be able to improve their market research resulting in better 
strategic decision-making. The future of travel and tourism marketing lies in using multiple sources 
of intelligence to get a more intimate and complete view of the customer. Resulting in the question -  

 
How can user-generated content help firms make strategic decisions about new business 

opportunities? 
 
Serendipitously, these three things (i.e., 1. the large pool of crowdsourced, consumer-generated 

content, 2. new tools available to gather and analyze the content, and 3. a dearth of demand-side 
strategy research) come together now, to create a research gap that this research attempts to fill. In 
this study, we take a demand-side strategy approach (cf., Adner & Zemsky, 2006; Priem, 2007a; 
Priem, Li, & Carr, 2012; Stokes, 2000) to investigate and demonstrate how crowd-created, user-
generated content (cf., Kietzmann et al., 2011; Zwass, 2010) can be used to make important firm 
decisions.  
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2 Theoretical Foundation 
 
This section provides some theoretical context for the study. It briefly gives some background on 
online research, user-generated content, crowdsourcing, demand-side strategy, and the use of 
content analysis. 
 
2.1 Why Online Market Research? 
 

There are multiple reasons why a good portion of market research has moved online. Some 
researchers have pointed to the declining response rate of offline surveys (Fawcett et al., 2014; 
Stafford & Gonier, 2007). Others have claimed that online responses are of a higher quality 
regarding higher degrees of honesty and more spontaneity (Aaker, Kumar, Day, & P, 2011). When 
combined with being cheaper than self-documentations and paper and pen diaries, online research 
seems to have clear benefits (Stafford & Gonier, 2007). Further, more and more consumers are 
using online reviews (Stafford & Gonier, 2007) making them more comfortable giving their 
opinions online. 

Additionally, the ability to develop and connect to an online community enables continuous 
market monitoring which can lead to better customer relationships as well (Comley, 2008; 
Mathwick, 2002). Further, advances in social media tools and technologies have increased the 
likelihood of interactivity in market research (Austin, Jennings, Schlack, & Lerman, 2007). 
Ultimately, the use of these tools has helped change the market research environment by facilitating 
the growth of consumer empowerment and engagement (Mathwick, 2002). 
 
2.2 User-Generated Content and Crowdsourcing 
 

The concepts of crowdsourcing, user-generated content (UGC), and co-creation is often seen as 
closely related to user innovation. UGC can be defined as “media content created or produced by 
the general public rather than by paid professionals and primarily distributed on the Internet” 
(Daugherty, Eastin, & Bright, 2008, p. 19). In other words, it is content produced by the crowd. The 
improvements and extensive growth of Web 2.0 technologies have led to an explosion in the 
creation and distribution of UGC.  
 
2.3 Crowdsourcing in Market Research 
 

Whitla's (2009) early research on how crowdsourcing can be used as a marketing innovation 
pointed to three specific areas: advertising and promotion, product development and market 
research. Concerning market research he highlighted two significant reasons why crowdsourcing 
market research was a good thing: 1) low-cost access to large numbers of people and consumers 
(also see Gatautis & Vitkauskaite, 2014) and 2) possible access to quality information through 
access to experts. Unwittingly, a good portion of market research already uses crowdsourcing. 
Ironically, the most common form of crowdsourcing in market research is the simple collection of 
data using surveys (Zadeh & Sharda, 2014). 

Rathi and Given (2010) suggested that we were moving to a new phase in research called 
Research 2.0. In this new era, researchers can use the collective power of the crowd through 
crowdsourcing techniques not only for data collection but also for data analysis and writing. In fact, 
we can even say that the use of crowdsourcing, “Collapse(s) the market research process into an 
instance of firm-consumer co-creation.” (Brabham, 2012, p.10). Further by utilizing the crowd and 
co-creation, researchers can achieve even greater insight (Rathi & Given, 2010) directly without the 
need for marketing or research agencies. 
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2.4 Data and Text Mining in the Travel, Tourism and Hospitality Business 
 

According to Krippendorff (2013, p. 24), “Content analysis is a research technique for making 
replicable and valid inferences from texts (or other meaningful matter) to the context of their use.”  
The rise of customer-generated Web 2.0 content (e.g., blogs, forums, newsgroups, social media 
platforms, review sites, and crowdsourcing systems) offers a chance for researchers and managers 
gather intelligence from a vast number of customers and other stakeholders (Chen, Chiang, & 
Storey, 2012). 

Text mining user-generated content is a partial solution to some of the possible challenges 
surrounding crowdsourcing market research especially regarding the extraction and interpretation of 
UGC. Firstly, text mining is a qualitative technique that avoids concern with quantitative methods 
(Collis & Hussey, 2013). Secondly, by scraping the data from The Internet, the researcher also 
avoids using paid respondents. Thirdly, with proper planning, the researcher can target specific 
groups by demographics and psychographics and scrape particular content. In doing this, the 
researcher can in many cases solved the non-representative sample problem. Fourthly, while 
creating unique crowdsourcing platforms to can be complex, expensive and time-consuming 
(Peppard, Edwards, & Lambert, 2011), collecting data from The Internet can be less complicated, 
less expensive, and less time-consuming. 

There are a few additional benefits that content analysis of crowdsourced data can bring. 
Tradition market research approaches tend to create artificial environments. As the research 
participants are aware they are involved in a research project, their answers are often biased 
(Carson, 2008). So, by collecting online text, the research creates a less artificial and less biased 
environment. Secondly, this method is less intrusive, and as a result, it has fewer complications 
associated with direct interaction with human subjects (Lu & Stepchenkova, 2015). 

Although there are many marketing research advantages in using text analysis and UGC, it is 
not without issues and challenges (Akehurst, 2009; Carson, 2008). It may be challenging to analyze 
text manually. Unfortunately, as the number of reviews explodes, it has become increasingly 
difficult to use the traditional and manual methods of text analysis, especially with the unstructured 
nature of most UGC. Therefore, the utility of UGC in research may be limited. Fortunately, there 
has recently been rapid advances in technology both software and hardware that has opened up the 
possibilities (Olmeda & Sheldon, 2002). For example, there has been the development of automated 
computer-aided systems (e.g., Leximancer) that use machine learning to analyze natural language 
processing and lexical and semantic resources (Biroscak, Scott, Lindenberger, & Bryant, 2017). 
 
2.5 Demand Side Strategy  
 

The dominant strategic views including the resource-based view (RBV), transaction cost 
economics (Williamson, 1971), positioning (Porter, 1980), and the dynamic capability view (DCV) 
(Eisenhardt & Martin, 2000; Teece, Pisano, & Shuen, 1997), focus on the firm or the supply-side, 
while fundamentally ignoring the ultimate objects of strategy, the customer.  As entrepreneurial 
opportunities arise out of an interaction of the supply side and the demand side (Venkataraman & 
Sarasvathy, 2001), some entrepreneurship and marketing researchers (cf., Stokes, 2000) are 
beginning to look at the demand-side. However, in comparison very little strategy research has 
focused on the demand-side (Brief & Bazerman, 2003; Harrington, Chathoth, Ottenbacher, & 
Altinay, 2014a). In fact, some researchers feel that understanding the customer is “largely 
superfluous to the overall goal of the strategy field” (Madadok & Coff, 2002, p. 12).  

Alternatively, Priem and his colleagues believe that consumers and their preference can play a 
central role in strategic issues such as diversification, forward and backwards integration, industry 
evolution, consumer and firm heterogeneity, systems for judging value, co-creation and opportunity 
development (Priem, 2007a; Priem et al., 2012; Ye, Priem, Alshwer, & Ye, 2018). Demand-side 
research can be defined as a “look downstream from the focal firm, toward product markets and 
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consumers, rather than upstream, toward factor markets and producers, to explain and predict those 
managerial decisions” (Priem, Li, & Carr, 2012, p. 347).  

Interestingly, the research fields of tourism and hospitality seem to be a fruitful area for the 
demand-side approach to strategic management. According to Harrington et al. (2014) the area of 
hospitality and tourism research, specifically, the concept of revenue or demand management is 
particularly suited to a demand-side strategic approach. This study aims to demonstrate that there 
are other research areas that the demand-side applies to as well. For example, a demand-side 
approach seems especially relevant to help restaurants develop their marketing positioning strategy 
(Brooksbank, 1994). Brooksbank (1994, p. 10) quoted Doyle’s definition of position strategy as 
such - 

“Positioning	strategy	refers	to	the	choice	of	target	market	segment	
which	describes	the	customers	a	business	will	seek	to	serve	and	the	
choice	of	differential	advantage	which	defines	how	it	will	compete	
with	rivals	in	the	segment”	(Doyle, 1983).	 
 	

In sum, in this research, we argue that the crowd through its production of online content can 
aid firms in their demand-side marketing research, particularly concerning strategic decision-
making. Furthermore, as the amount of user-generated content continues to grow, new tools and 
techniques allow firms and managers to explore consumers more profoundly and to create value, 
new products and service and new business opportunities (Kim & Mauborgne, 2005a, 2005b). 

 
2.6 Common Data Collection Technique Used for Demand-Side Strategy 

Although demand-side strategic analysis is less well researched, particularly in marketing and 
management, it is more often used in public services like utilities (cf., Arteconi et al., 2017; Rosa, 
Machlis, & Keating, 1988), natural resources (cf., Zulu, 2010), hospitals (cf., Kreipl & 
Lingenfelder, 2002; Mark & Elliott, 1997), infrastructure (cf., Shyu & Chiu, 2002), for example. In 
these cases, data is collected in two primary ways – large government surveys or electronic and 
digital metering systems in the case of energy consumption. In marketing and management, 
demand-side research methods are more varied and are also more geared toward smaller sample 
sizes. Examples of these traditional data collection techniques can include survey, experimental, 
observational, and panel. However, these commonly used methods do not take into account the 
growing techniques of online market research. Fortunately, these techniques have been adapting to 
the Internet, advanced ICT technologies and social media (Comley, Beaumont, Comley, & 
Beaumont, 2011). The growth of these techniques have led to new observational methods that 
utilize the crowd including, but not limited to, netnography (Kozinets, 2002; Kozinets, 
Hemetsberger, & Schau, 2008; Mata, Quesada, Rica, & Mata, 2014), research communities 
(Comley & Beaumont, 2011), and use of UGC (Stafford & Gonier, 2007). This study aims to 
demonstrate how managers can use large crowds and user-generated content (i.e., consumer 
reviews) to assist in making demand-side strategic decisions. 

3 Methods 
 
This methods section describes the data used in this study regarding from where it was collected 
and how it was collected. It also describes tools and techniques used in the data analysis. 

 
This study uses qualitative data and computer-assisted content analysis. Qualitative data was 

selected because user-generated content is typically in the form of non-numerical, unstructured, and 
text rich data (Gioia, Corley, & Hamilton, 2013). Words associated with qualitative data include 
exploring, generating, developing, and creating meaning and personal experience (Creswell, 2013). 
Therefore, qualitative data matched the objective of this research project. 
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Computer-assisted analysis was selected because it helps remove some researcher bias (Penn-
Edwards, 2010), improves quality and consistency of the analysis (Penn-Edwards, 2010; A. E. 
Smith & Humphreys, 2006) and significant increases the size of the datasets that can be used (Lau 
et al., 2005; Penn-Edwards, 2010). As a result, computer-assisted analysis has a significantly 
positive impact on the quality, reliability, and validity of the analysis. 

 
3.1 Data 
 

According to Fernandes & Fernandes (2017), the amount of user-generated content (UGC) in 
the hospitality industry has grown tremendously. While UGC in the hospitality business can take 
many forms, including websites, blogs, chat, and other forms of content, much of the growth has 
been in the form of online reviews. Online reviews have grown over eight-fold in recent years (De 
Ascaniis et al., 2015). Furthermore, researchers have reported that online reviews are the most 
important criteria consumers use in making hospitality booking decisions, with the only price 
ranking higher (Fernandes & Fernandes, 2017). Therefore, collecting data from these online review 
sites seems crucial. 

The specific source of the data was TripAdvisor, the most extensive travel and hospitality 
review site containing more than 535 million reviews and opinions covering the world's most 
extensive selection of travel listings worldwide including 4.4 million restaurants (TripAdvisor, 
2017). TripAdvisor has been used in countless academic studies as a quality source of customer 
reviews and comments (cf., Berezina, Bilgihan, Cobanoglu, & Okumus, 2016; Fernandes & 
Fernandes, 2017; Garrigos-Simon & Narangajavana, 2015; Lee, 2014 and many others).   
 
3.1.1 Data Collection 
 

From this overall sampling frame of user comments using a customized application, we 
collected customer reviews and comments from three restaurant segments in New York State – 
steakhouses, Italian restaurants, and seafood restaurants. This collection included all of their 
comments from the introduction of TripAdvisor in 2000 until January 8, 2018. Therefore, our data 
sample was 52,281 steakhouse comments 182,569 Italian restaurant comments and 47,197 seafood 
restaurant comments for an overall total of 282,087 comments. 
 
3.2 Analysis 
 

Today using the modern content analysis techniques it is feasible to gather and examine the text 
on the websites, blogs, social media platforms and other places customers congregate 
(Krippendorff, 2013). The use of advanced, computer-aided techniques like artificial neural 
networks and genetic algorithms are becoming more common (Chen, 2009; Dirsehan, 2015; Law & 
Au, 1999; Meehan, Lunney, Curran, & Mccaughey, 2013; Olmeda & Sheldon, 2002); however, 
partly because these type of analyses are still in its infancy (K. C. Chen, 2009), there seems to be an 
opportunity to explore the usage of specialized tools like Leximancer, that can examine natural 
language text data. 
 
3.2.1 Leximancer  
 

Leximancer was chosen for this analysis. It is a more powerful and flexible tool than its near 
competitors. Further, Leximancer is a highly advanced data mining software package for 
visualizing the structure of concepts and themes from the text and can analyze natural language. Its 
machine learning techniques border on artificial intelligence (AI) (Marr, 2016).  

Leximancer utilizes a machine-learning system and inductive techniques, to uncover the core 
ideas in the text, and how they interrelate (for greater detail, see Smith & Humphreys, 2006). The 
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machine learning procedure recognizes constellations of words and phrases that move together 
throughout the text (i.e., co-occurrence) and counts them (i.e., frequency). These clusters of words 
are then sorted together as a concept, which is grouped into broad themes shown as tinted circles on 
the map, which are heat-mapped to signify significance. (Brochado, Troilo, & Shah, 2017).  In 
addition to the color of the themes, they are differentiated by size as well as proximity to each other 
(Robson, Farshid, Bredican, & Humphrey, 2013). To highlight additional levels of meaning in the 
text, Leximancer does both a conceptual (thematic) analysis and a relational (semantic) analysis 
(Campbell, Pitt, Parent, & Berthon, 2011). Concepts plotting close to each other describe a tighter 
semantic association. Additionally, Leximancer is particularly useful because of its ability to 
process natural language (cf., Biroscak et al., 2017; Penn-Edwards, 2010; Rodrigues, Brochado, 
Troilo, & Rodrigues, 2016). 

The analysis process consists of four primary steps (see Table 1 for details). A Leximancer 
multi-colored conceptual or theme maps were created for each type of restaurant (i.e., Italian, 
Steakhouse and Seafood) as well as a map for the three types combined in Section 4.    
 

Table 1 - The Four Steps Analysis Process for Leximancer 

 Steps Reasons 
Step 1 Understand the nature of the data All of the data was in the form of consumer 

comments from the same web platform (i.e., 
TripAdvisor). As a result, understanding the data 
was straightforward. 

Step 2 Prepare the data As the data was scraped using a propriety method, it 
was clean. There was no extraneous data or 
formatting they could create problems for the 
Leximancer analysis. 

Step 3 Adjust concepts/seeds/text 
classifications 

Like terms were combined. For example, restaurant 
and restaurants. 

Step 4 Interpret the concepts • Examine the higher level of ideas to gain 
conceptual and relational insights 

• Comparing the frequency of concepts and 
positioning of concepts in and across 
themes graphic depictions of the results 

• In the final analysis, went back to the 
original comments to review related 
concepts to build the story or narrative 

 
Adapted from (Aaker et al., 2011; Austin et al., 2007; Comley, 2008; Fawcett et al., 2014; 
Mathwick, 2002; Stafford & Gonier, 2007) 
  

4 Results and Narrative Analysis  
 
This section presents the results and the narrative analysis for the steak restaurants, the Italian 
restaurants, the seafood restaurants, as well as restaurants taken as a whole. Through examining 
these narratives, demand-side stories begin to emerge. 
 

These findings consist of two different, but related types of analysis – conceptual analysis and 
relational analysis (Biroscak et al., 2017). Conceptual analysis is a result of Leximancer ranking the 
underlying concepts. Recall, concepts are groups of words that move through the text together. The 
relational analysis is a result of Leximancer defining the conceptual boundaries of the concepts by 
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grouping or clustering related concepts into higher-level themes (i.e., spheres) that are mapped and 
plotted different colors based on importance. 

After the initial Leximancer analysis a further check of the underlying comments was done for 
the three restaurant segments. The following narratives or stories were derived by combining both 
types of analyses. In this section, the steakhouse, Italian, seafood, and overall user results will be 
discussed. 

 
4.1 Steakhouse 
 

The analysis shows the steakhouse customers want to be served. Let's dig a bit deeper here. 
Eight themes were identified including Time, Service, Place, Food, Wine, Best, Salad, and 
Reservation. The first theme Time was grouped and linked with the concepts time, happy, enjoyed, 
visit, recommend, and future among a few others. The second theme was Service and was grouped 
and linked with service, atmosphere, staff, friendly, special, attentive, and food among a few others. 
The third theme was Place, which was grouped and linked to place, people decided, table, arrived, 
bar, business, night, and dinner among a few others. For additional and greater detail see Figure 1, 
p. 68.  

Initially, one might expect that meat would be the most critical element to the success of a 
steakhouse; however, it appears to be not that simple. These customers want to have a good time, 
which is a combination of the atmosphere, a friendly and knowledgeable staff, a good and easy to 
find location and the food. Once the customer gets to the food, there is no doubt it is essential, 
especially the quality of meat and how it is prepared. Delivering a well-seasoned, well-cooked steak 
is required and necessary. However, for the customers to feel like they have been well served, it is 
the combination of the steak, and the wine served. As a result, it is essential for each customer to 
have the proper information about the wine provided by the menu or a waiter. The steakhouse diner 
looks to a knowledgeable waiter to help co-create the dining experience for them (Zwass, 2010).  

A steakhouse must have a good wine selection or inventory. Further, it is vital that the proper 
recommendations be provided by the menu or the waiter again. So ultimately, the best situation is a 
combination of service, food, steak and location that determine the quality of the restaurant. 
Although that combination gets you in the door, to close the deal, one must be able to accompany 
the quality beef with the appropriate wine recommended by knowledgeable information provided 
by a menu or waiter.  Steakhouse customers are not price sensitive. They are more concerned with 
the price/quality trade-off. Customers will pay for quality. If anything, ironically, they are more 
concerned about the price of desserts.  
 
4.2 Italian 
 

In the Italian restaurant data, eleven themes were identified including Food, Restaurant, Wine, 
Pasta, Time, Sauce, Pizza, Ordered, Lunch, Try, and Reservation. The first theme Food was 
grouped and linked with concepts food, service, friendly, atmosphere, staff, warm, nice, Italian, 
wonderful, quality and prices. The second theme Restaurant was grouped and linked to concepts 
restaurant, dining, experience, recommend, friends, evening, looking, night, bar, dinner, family, 
room, and area. The third theme Wine was grouped and linked to concepts wine, enjoyed, fantastic, 
meal, excellent, glass, menu, wonder and top chef. For more and greater detail see Figure 2, p. 70. 

The analysis further shows the Italian restaurant customers want a full restaurant experience 
after a good food experience. This desire is similar to the steakhouse situation but different enough 
to be meaningful. Firstly, success in the Italian starts with good food. However, food in this sense 
includes the service and a friendly atmosphere working together. The Italian restaurant is a package  
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Figure 1- Steakhouse Restaurant Customers’ Theme and Concept Map 
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of experiences where dining takes place with friends or family. The importance and expectation of 
wine are high. Wine is more crucial than in a steakhouse because of increased expectations. There 
seems to be an Italian food "brand promise" (Smith, 2003) that accompanies the wine and food. 
Accordingly, you cannot have Italian food without good pasta and pizza. These customers are very 
picky about their pasta and pizza. It is a critical item but is not easy to do well as there are many 
different styles, ingredients, processes, crusts, etc. Closely related to this is the importance of sauce, 
whether it be red sauce, white sauce, meat sauce, meatless sauce, cheese sauce, etc. Steak, on the 
other hand, is quite different, as you "just" need quality meat cooked well.  

Italian dishes are more complex versus the simpler dishes of a steakhouse.  A significant part of 
this full restaurant experience is the ability of the customer to order and try different food and menu 
items, especially at lunch. Therefore, an extensive and varied menu is important. It is interesting to 
note that Italian restaurants seem more lunch-oriented, while the steakhouse is more dinner-
oriented. 

Overall for the Italian restaurant diner, experiencing the food and wine is key. Enjoying the 
meal with others (i.e., family and friends) is part of that experience. Having dining reservations are 
not critical. In this segment of the restaurant business, more people make recommendations, and 
more people follow those recommendations. This finding fits with the research. With services and 
experiences, consumers are more likely to seek recommendations (Glynn Mangold, Miller, & 
Brockway, 1999). Ultimately, the Italian restaurant business seems more complicated than the 
steakhouse business. 

 
4.3 Seafood 
 

In the seafood restaurant data, eleven themes were identified including Food, Restaurant, 
Time, Delicious, Ordered, Table, Menu, Lunch, Dinner, Roll, and Cooked. The first theme 
Food was grouped and linked with concepts food, worth, quality, service, nice, excellent, price, and 
wine. The second theme Restaurant was grouped and linked to the concepts restaurant, feel, place, 
friendly, staff, attentive atmosphere, and service. The third theme Time was grouped and linked to 
concepts time, experience, dining, visit, enjoyed and thank. For additional and greater detail see 
Figure 3, p.71.  

The analysis further shows the seafood restaurant customers want fresh and delicious seafood in 
a friendly atmosphere with excellent service. The concept of service in a seafood establishment is 
again different than the concept of being served in a steakhouse. 

Firstly, food is seen as a combination of quality food at a reasonable price in a friendly place. 
While service in a steakhouse is mainly about quality servers, in a seafood restaurant it is about an 
attentive, friendly staff in general. It is a place where the customer enjoys their time, which is 
similar to the Italian restaurant experience. As one might expect the taste of the food, especially the 
freshness and quality of the seafood, is critical and must taste great. 

The story of the dining experience is a priority for the seafood diner. These diners like to 
describe the story of their experience as in who ordered what and why. They like to share their 
experiences and the experiences of others in their dining party. By this, they can experience the 
food and atmosphere vicariously. In part as of result of this, the lowest level of analysis for the 
seafood restaurant is not necessarily the individual diner, but rather the table or family (or 
community). In other words, the restaurant needs to focus on satisfying the entire dining party as a 
whole rather than a single person at the table. 
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Figure 2 - Italian Restaurant Customers’ Theme and Concept Map 
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Figure 3 – Seafood Restaurant Customers’ Theme and Concept Map 
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Further, for the diners, getting and waiting for a table is important, especially at night. However, 
as long as the restaurant has a good bar or something for the customer to do while they wait, 
waiting is accepted. Finally, the menu's information and the information supplied by the waiters are 
essential. The co-creation of the dining experience is in large part dependent on the waiter and the 
other staff. Waiters are more than just the order taker. Waiters join the chef as a co-creator of the 
experience (Zwass, 2010), similar to the steakhouse and the wine server. The knowledge of the 
waiter is less critical, but instead how he or she manages the experience is crucial. 

 
4.4 Combined 
 

Ultimately, in the combined restaurant data, ten themes were identified including Food, 
Restaurant, Delicious, Wine, Ordered, Recommend, Table, Salad, Waiter, and Review. The 
first theme Food was grouped and linked to concepts food, Italian, service, attentive, friendly, staff, 
wonderful, nice lunch, quality, price, excellent, and atmosphere. The second theme Restaurant was 
grouped and linked to concepts restaurant, friends, family, experience enjoyed, dinner, dining, time, 
night, wait, and evening. The third theme Delicious was grouped and linked to concepts delicious, 
fresh, tasty, dishes, pizza, best, amazing, perfect and pasta. For more additional and greater detail 
see Figure 4, p.73 and Table 2 which shows the number of time concepts were mentioned in the top 
ten themes.   
 

Table 2– Combined Overall Themes and Concepts Hits 

 
 Theme Concept Hits 
1 Food food, service, excellent, nice, wine 

 

51394 
2 Restaurant restaurant, place, staff, friendly, atmosphere 

 

45808 
3 Time time, experience, visit, enjoyed, thank, dining 

 

31546 
4 Delicious delicious, fresh, fish, seafood, best 

 

29407 
5 Ordered ordered, dishes, sushi, course 

 

22733 
6 Table table, bar, wait, night 

 

22635 
7 Menu menu, meal, waiter 

 

20914 
8 Roll roll, lobster, salad, shrimp 

 

15802 
9 Lunch lunch, recommend 

 

11169 
10 Dinner dinner 

 

8484 
11 Cooked cooked 

 

4099 
 
The combined analysis shows in the New York restaurants (i.e., steakhouse, Italian, and seafood) 
customers want good food and service with a friendly and attentive staff delivered at a reasonable 
price in a place with a pleasant atmosphere. While this may seem obvious, it can be some of the 
details that make the difference.  Food is critical, but what makes a quality restaurant experience or 
visits is service, staff, and atmosphere. Additionally, to make delicious food it needs to be tasty, 
fresh, but perhaps more importantly paired with the correct wine. If customers have to wait before 
being seated, the restaurant should have something for them to do or a nice bar for them. Further, 
restaurants should not underestimate the importance of waiters. They are the face of the restaurant 
and drive the diners experience. The attitude and knowledge of the wait staff should be given 
attention. Finally, reviews and recommendation are important and can help reinforce each other. 
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Figure 4 – Overall Restaurant Customers’ Theme and Concept Map 

 
 

  
  



 74 

5 Discussion 
 
This next section describes the significant findings of the demand-side analysis for each of the 
restaurant segments and overall. The section further points to several opportunities revealed from 
the analysis. 
 

If a firm wanted to enter the New York restaurant business or expand their presence, there are 
some subtle and some obvious things it should take into account. Firms wanting to create 
competitive advantages can use the theme maps to develop innovative ideas. For example, the 
steakhouse story revealed that providing techniques to get quality information about wine to the 
customer could lead to a competitive advantage. Therefore, they may be an opportunity to enhance 
the wine information system. This improvement could be handled by developing a better IT system 
or by providing extra education to the wait staff.  

The Italian restaurant case revealed the giving and receiving of restaurant and food 
recommendations play a prominent role. As a result, this may reveal an opportunity in how to 
promote, advertise and market an Italian restaurant given recommendations play such a pivotal role. 
The use of social media (Kietzmann et al., 2011), eWOM (Y. Chen & Xie, 2008; Litvin, Goldsmith, 
& Pan, 2008), online customer reviews (Jeong & Mindy Jeon, 2008; Melián-González, Bulchand-
Gidumal, & González López-Valcárcel, 2013; Shoemaker & Lewis, 1999) and other techniques 
may be especially useful if properly designed. 

This demand-side analysis revealed some potential opportunities for seafood restaurants as well. 
Firstly, a food supply chain in the seafood business is different than in a steakhouse or with Italian 
food. Acquiring high-quality meat is straightforward and most top steakhouse age much of their 
meat in-house.  Italian food is made with basic ingredients that can be supplied from any local 
grocer. However, given that fresh and high-quality seafood is so vital for success in the seafood 
restaurant business, developing a new, specialized, innovative supply chain may be a key. Some 
customers even gave credit to establishments with direct links to fish markets. Secondly, insights 
from the reviews reveal the lowest level of analysis should perhaps be the table rather than the 
individual diner. As a result, there may be some valuable opportunities to create new services or 
experiences at the table level. Thirdly, there seems to be an opportunity for seafood restaurants to 
use waiters and staff as more active participants in the co-creation of the dining experience.  

While this analysis of the New York restaurant scene points to some potential opportunities, it 
also raises a few questions. For example, it has recently been said that information communication 
technology (ICT) is one of the most important driving forces in the hospitality industry today and in 
the future, primarily related to customer-centric approaches (DiPietro & Wang, 2010). However, in 
the three narratives, comments related to ICT were noticeably absent. Why?  

In summary, demand-side strategy can be described as strategy that is formulated from the 
bottom up (cf., Adner & Zemsky, 2006; Stokes, 2000). In other words, it is strategy that has the 
end-users or customers at its root or foundation (Priem, 2007b). This study demonstrates that online 
marketing research including the crowd, UGC, and content analysis can be used to gather customer 
insights, which can serve as feedstock for strategic decision-making. This research demonstrates 
that by using data mining and text analysis, the typical firm can draw on the insights from hundreds 
of thousands (or more) customers to quickly and efficiently develop demand-side strategies and 
potential business opportunities.  

 
 

6 Implications 
 
This next section describes the theoretical and managerial implications of this research as well as 
its contributions. 
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6.1 Theoretical Implications 
 

There are three theoretical implications of this study. First, the results of this study support the 
idea that crowdsourcing has a role to play in market research (e.g., Brabham, 2012b; Gatautis & 
Vitkauskaite, 2014; Rathi & Given, 2010; Whitla, 2009; Zadeh & Sharda, 2014). Additionally, the 
study supports the broader claim that online market research is a good place to do market research 
(e.g., Aaker et al., 2011; Austin et al., 2007; Comley, 2008; Fawcett et al., 2014; Mathwick, 2002; 
Stafford & Gonier, 2007). Second, this study supports the notion that data, text mining, and content 
analysis are appropriate and valuable qualitative techniques when the researcher needs to extract 
meaning and inferences from crowdsourced text (Krippendorff, 1989, 2013). Further, given the 
amount of social and user-generated content produced by the travel, tourism, and hospitality 
industry, these techniques, especially computer-assisted methods like Leximancer, can be especially 
helpful in gathering insight for decision-making (Carson, 2008; Lu & Stepchenkova, 2015; Olmeda 
& Sheldon, 2002). Third, the dominant perspectives in strategic management (e.g., the resource-
based view, transaction-cost economics, positioning, dynamic capabilities, etc.) are supply-side 
views (Priem, 2007a). Accordingly, the demand-side view of strategy is under-researched, 
especially in the areas of tourism, travel, and hospitality (Harrington et al., 2014a). This study 
shows that techniques like computer-assisted text mining and content analysis can be used to 
analyze large data sets from customers quickly and efficiently. 

This study’s primary research question is - How can user-generated content help firms make 
strategic decisions about new business opportunities. This research has demonstrated that by using 
user-generated content from customers in the form of online reviews (i.e., the demand-side), 
managers can gain specialized knowledge to help them make more insightful strategic decisions and 
uncover potential business opportunities.  
 
6.2 Managerial Implications 
 

This study’s data and analysis revealed:  
 

1. Steakhouse customers want to be served. 
2. Italian restaurant customers want a full restaurant experience assuming a 

threshold of good food has been attained. 
3. Seafood restaurant customers want fresh and delicious seafood in a friendly 

atmosphere with good service. 
 

Restaurants must have a clear vision of who they are, who their customers are, where and how 
they want to compete. In other words, they need to have a marketing position strategy (Brooksbank, 
1994). A demand-side strategy approach where strategy is derived bottom-up from the customers 
seems to be an extremely appropriate method for managers and marketers to use to help determine 
the restaurant's positioning strategy, as an example. Restaurant customers expect different things 
from different restaurant segments. These subtleties can make all the difference in building a 
competitive advantage in the highly competitive hospitality business (Kandampully, 2006). 
Looking ahead, taking a demand-side strategic approach seems highly relevant for firms in the 
travel, tourism and hospitality industries, especially as more customer-center business models show 
promise (Kandampully, 2006).  

In addition to the potential opportunities discussed above, this study has some additional 
implications for managers. Using Leximancer and other related systems can help managers develop 
new ideas and discover new potential business opportunities. What is special and different with this 
technique is that firms can explore the demand-side more easily and with larger sample sizes which 
had been a limiting factor in the past (Olmeda & Sheldon, 2002). In other words, they can gain new 
insight from the crowd, community, and customers. Managers can explore the vast amount of 
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consumer-generated content swiftly and efficiently. Further, the ease of use of these tools makes 
them more accessible to managers. It enables managers themselves to extract useful information 
and act on it directly rather than outsourcing their market research and by default some of their 
decision-making authority and power to so-called experts.  

 

7 Conclusion 
 
This section briefly presents the major conclusions of this study. It also describes the study’s 
limitations. The section ends with several suggestions for future research. 
 

In the highly competitive industries of tourism, travel, and hospitality, it is critical for managers 
to make not only the correct operational decisions but the correct strategic decisions as well. This 
study investigates and demonstrates how to leverage customer intelligence in the form of nearly 
300,000 customer comments to aid in strategic decision-making. We illustrated how an automated 
computer-assisted text-mining method could help to transform online consumer-generated textual 
content into meaningful and actionable customer intelligence for strategic decision-making (Lau et 
al., 2005). While most strategy is developed top-down, demand-side strategy is developed bottom 
up with the customer at the center. User-generated content can be extremely valuable for 
uncovering what the elements that your customers are asking for or about which they are 
complaining. In other words, what are your customers’ hot buttons? 

While many companies are having success with crowdsourcing as a market research technique, 
the process is not without its challenges (Stafford & Gonier, 2007). One of the solutions is - Using 
the crowd without the crowd knowing it. Using the tools available today it is possible to scrape and 
mine the websites, blogs, forums, communities and other places people and customers gather. Web 
2.0 sources of qualitative data like blogs, forums, feedback (i.e., user-generated content (UGC)) can 
offer better research material than offline traditional qualitative diaries (Aaker et al., 2011).  

This study uses the advanced, lexical and semantic-based application Leximancer. However, as 
we move into even more futuristic technology, it is important to know that there are tools available 
to most hospitality firms at an accessible price. As IoT’s devices are rolled out, managers will be 
flooded with customer data (Tepeci, 1999). It will be important to quickly determine what data is 
valuable and what data is trash. Big Data analytics will be needed, and AI technologies have great 
promise for the future of data mining.  
 
7.1 Limitations 
 

As in all research (Cheng & Edwards, 2017), this study has a few limitations. Firstly, the data 
collected were from customers and restaurants in New York, United States. Secondly, the 
comments were retrieved from a single web platform, TripAdvisor. While TripAdvisor is the largest 
site of its kind in the world, it is just one site. Secondly, it was assumed that the user-generated 
content is truthful and accurate. While many studies have used and continue to use UGC, we do 
need to be aware that not all the comments are real. Finally, this large dataset was taken and 
analyzed as a whole. It is possible that if the dataset was subdivided into smaller groups, more 
precise results could have been obtained. For example, comments from the higher ranked 
restaurants could have been examined and compared to the lower ranked ones.  
 
7.2 Future Research  
 

There are some broad avenues for future research. Firstly, there are research opportunities to 
investigate further how crowdsourcing can be used in market research. Technologies like artificial 
intelligence improve almost daily, which points to questions about how AI combined with customer 
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intelligence can assist managers to gain even deeper insight and make better decisions. As social 
media and user-generated content continue to grow and IoT’s deploys, will marketers be able to use 
AI to develop demand-side strategies that were not imaginable previously. 

Secondly, there are research opportunities specifically aimed at the restaurant industry at the 
strategic and operational level. For example, at the more strategic level, there are research questions 
related to ICT investment. Some researchers (e.g., DiPietro & Wang, 2010) have pointed to ICT as 
an influential force in the restaurant business. If it is so essential and substantial investments are 
taking place, why wasn't mentioned by the customers? Are restaurants not making investments or at 
least the right investments? Are they not using the technologies correctly? Alternatively, is it 
something else entirely? Whatever it is the answer to these questions may lead to new opportunities, 
new products and service, and competitive advantage.  

Similarly, there are also more operational questions to be investigated. For example, future 
research could focus on the gender difference within restaurant segments as well as across 
segments. How are male customers of steakhouse restaurants differ than female customers in these 
same restaurants? Or how are female steakhouse customers similar to female seafood restaurant 
customers? Additionally, the analysis of each restaurant segment generated from eight to eleven 
higher-level themes. This study scratches the surface of themes and underlying concepts. For 
example, research could investigate how lunch customers differ than dinner customers within 
segments as well as across segments. Other research could focus on how the reviews and 
recommendations vary across restaurant segments. 
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2.4     Study 2 - An evolution of crowdsourcing: Implications for marketing 
 
By using the collective effort of individual customers or groups of customers (i.e., crowdsourcing), 

the firm can expand the resources to which it has access. One of the primary reasons for the growth of 
crowdsourcing is the advances and widespread growth of information and communications 
technologies (ICT), especially Web technologies, have led to an explosion of possible crowdsourcing 
and co-creation opportunities.  

This research examines how this age of crowdsourcing has impacted privacy and the market for 
privacy. To crowdsource services at a high level often requires an exchange of personal data from the 
customer to the firm. This study builds three conceptual models that help describe the evolution of 
crowdsourcing personal information across three different timeframes. These three stages are based on 
the amount and the level of sophistication of the crowdsourcing processing of information externalities 
that result from market transactions between the consumer and the firm. Ultimately, through the 
crowdsourcing of personal and private information are advancing to the most advance stage whereby a 
digital twin of each consumer is created. This twin can be used in a predictive analytic process to 
forecast the thoughts, behaviors and future actions of each consumer.  

Most research on crowdsourcing focuses on the first section (i.e., the marketing activities) and how 
crowdsourcing is a positive marketing technique. Much less research aims its attention on the 
consequences and/or potential negative aspects of crowdsourcing. This second study connects to the 
overarching research question as it is a conceptual study that explores the consequences of 
crowdsourcing for market for privacy. 
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STUDY 2 
 

An evolution of crowdsourcing: Implications for marketing 
 

1 Introduction  
 

The modern idea of crowdsourcing has been attributed to Howe (2006). However, 
crowdsourcing as a practice can be traced back at least three hundred years (Surowiecki, 2004). The 
rapid advances in information technology and the growth of Web 2.0 has dramatically increased the 
use of crowdsourcing in recent years. Examples of its use include companies like McDonald’s, 
Starbucks, Lego, Samsung, Lay’s, as well as service firms like Waze, Wikipedia and SETI@Home. 

Crowdsourcing usually includes a crowd, the initiator, and an organizational task (Estelles-
Arolas & Gonzalez-Ladron-de-Guevara, 2012). Many researchers have attempted to define 
crowdsourcing, but most of their definitions are limited and incomplete (Estelles-Arolas & 
Gonzalez-Ladron-de-Guevara, 2012). Crowdsourcing can incorporate diverse activities, so that 
defining it comprehensively has not proved to be an easy task. These activities can include: 
crowdfunding (cf., Belleflamme, Lambert, & Schwienbacher, 2014), decision support (cf., Chiu, 
Liang, & Turban, 2014), idea creation, crowd-voting, micro-tasks, crowd solutions (cf., Prpić, 
Shukla, Kietzmann, & McCarthy, 2015), and user-generated content (cf., Daugherty, Eastin, & 
Bright, 2008). 

While most research emphasizes the positive aspects of crowdsourcing, a few researchers have 
also explored its more negative aspects (cf., Baccarella, Wagner, Kietzmann, & McCarthy, 2018; 
Gebauer, Fuller, & Pezzei, 2013; Heidenreich, Wittkowski, Handrich, & Falk, 2015). While most of 
the discussion in the popular press extol its success, crowdsourcing is just like any business 
technique and frequently fails to meet expectations (Chowdhury, Gruber, & Zolkiewski, 2016). The 
dysfunctional, value-destroying or negative aspects include role conflicts (Gebauer et al., 2013), a 
lack of fairness (Gylling, Elliott, & Toivonen, 2012), the absence of shared understanding (Grayson 
& Ambler, 1999), while the “dark side of social media include cyberbullying, addictive use, 
trolling, online witch hunts, fake news”, etc. (Baccarella et al., 2018, p. 431). More precisely, there 
seems to be a gap in the literature around the potential negative consequences of crowdsourcing. 
One of the more negative consequences of crowdsourcing is its effect on consumer privacy 
(Baccarella et al., 2018).  

Crowdsourcing is changing the nature of the exchange relationship between the consumer and 
the firm and the use the firm makes of private information. While the media is periodically obsessed 
with identity theft, corporate hacking and data theft (e.g., Conger, 2016; Roof, 2017), billions of 
people using apps and other devices are willing to hand over significant and intimate data on a real-
time basis twenty-four hours a day. Not surprisingly, crowdsourcing has led to some unexpected 
and powerful consequences. In a typical commercial transaction, the customer exchanges money for 
a good, service and or experience from a firm.  However, as a result of the exchange, additional 
spillover information is also produced (Choi, Jeon, & Kim, 2018; Dijkstra, 2007, 2009; Dijkstra & 
Van Assen, 2008; Hutchinson, 2016). Microeconomics theory calls this spillover an externality 
(Hutchinson, 2016). A commercial transaction allows the firm to capture information about the 
buyer (such as: name, address, type of credit card, credit status, etc.) and transaction details (such 
as: price, time, location of the purchase, etc.). This information by-product represents a resource 
that can potentially improve the performance of the firm but the possible loss of the buyer’s privacy 
represents a negative by-product of the transaction. Crowdsourcing is enabling organizations to 
aggregate and synthesize customer’s personal and private information externality resulting in 
information asymmetry between the firm and the consumer. As a result, the balance of power in the 
traditional market exchange relationship has become skewed. Advances in artificial intelligence 
(AI) are likely to attenuate this. The convergence of the Internet of Things (IoT’s), sensor-based 
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crowdsourcing (Fleisch, Weinberger, & Wortmann, 2014; Spiekermann, 2005) Big Data and AI 
will have an unprecedented impact on consumer behavior, privacy and marketing. 

This study highlights the evolution of crowdsourcing and how this is affecting consumer 
privacy and marketing. The research asks - how is the evolution of crowdsourcing impacting 
information externalities and consumer privacy and how is this impacting marketing? The paper 
proceeds as follows: first it defines crowdsourcing, looks at privacy and social exchange theory; 
second it proposes three conceptual models of how crowdsourcing of personal information is 
evolving and how this is affecting the balance of power between the consumer and the firm. It then 
identifies and highlights the rise of the “digital twin” with its benefits and concerns. This is 
followed by a discussion that draws implications and conclusions. 

2 Crowdsourcing 
 

We start by looking at what constitutes crowdsourcing. Is it a theory; a concept; a strategy; a 
business model; a tool; a process or what? According to the definition by  Wacker's (1998, p 361) 
“a theory must have four basic criteria: conceptual definitions, domain limitations, relationship-
building, and predictions." An examination of the literature shows crowdsourcing fails all four 
criteria, thus it cannot be said to be a theory. If it is not a theory, is it a concept? While the 
definition of the term concept, can be difficult to precisely explain (cf., Goguen, 2005; Jackendoff, 
1989; Mammen, 2008) a strong working definition is that “the notion of a concept designates an 
abstract idea or model that corresponds to something concrete in reality or in language.” (Samset, 
2010, p. 90). The diversity of what constitutes crowdsourcing indicates that it is not a single 
concept, and there is a multi-pronged conceptual foundation behind crowdsourcing. These include, 
the idea of collective wisdom and collective intelligence (Saxton, Oh, & Kishore, 2013), open 
innovation (Chesbrough, 2003), outsourcing (Schenk & Guittard, 2009, 2011), open source (Howe, 
2008), social media (Zwass, 2010), user-generated content (Daugherty, Eastin, & Bright, 2008) and 
co-creation (Zwass, 2010). All may have an underlying relation to crowdsourcing suggesting that it 
is difficult to claim the existence of a single concept. 

So, is crowdsourcing a strategy? It has been called a sourcing strategy for organizations 
(Soliman, 2013) and an innovation strategy (Pisano, 2015). It has also been described as a method 
of democratizing strategy development within a firm (Stieger, Matzler, Chatterjee, & Ladstaetter-
Fussenegger, 2012) and a digital business strategy (Tuli, Kohli, & Bharadwaj, 2007). While it 
seems that crowdsourcing can be used strategically, that is not the same thing as defining 
crowdsourcing as a strategy. If it cannot be said to be a strategy, is it a business model? Indeed, one 
of the more popular ways researchers define crowdsourcing is by calling it a business model. For 
example, Kohler (2015) calls crowdsourcing a business model to create and capture value (cf., 
Brabham, 2008; Djelassi & Decoopman, 2013; Saxton et al., 2013; Walter & Back, 2010). 
Unfortunately, as with strategy, the notion of business model is one of those overused terms that 
suffers from a lack of clarity as to what exactly it is (Magretta, 2002).  

Finally, is crowdsourcing a tool or a process? While Soliman (2013) called crowdsourcing a 
strategy, a closer examination reveals he was actually referring to it as a tool to be used in the 
production process. Similarly, Gast & Zanini (2012) refer to crowdsourcing, not as a strategy, but 
rather a tool used to create strategy. More recently, (Kietzmann, 2017, p. 152) defined 
crowdsourcing as "The use of IT to outsource any organizational function to a strategically defined 
population of human and non-human actors in the form of an open call.” While this definition is a 
significant improvement over that by Howe, it still has some issues. First, while crowdsourcing 
today is being driven in large part by the advances in information communication technology (ICT), 
it is not necessarily required for crowdsourcing. Secondly, the term open call is not well defined. 
Certainly, it is necessary to "get the word out," but it is unclear how wide the net needs to be cast. 
Does it mean that we need a mass advertising and promotional campaign or can we simply inform a 
group of customers in our existing brand community? An alternative definition of crowdsourcing is 
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provided by Garrigos-Simon, Narangajavana, & Galdón-Salvador (2014) who describes it as a 
process that can comprise of various organizational tasks traditionally handled within the 
organization that are opened to stakeholders’ of all types inside and outside the organization 
including customers, employees, partners, suppliers or the general public who are interesting in 
taking part in one of those diverse organization activities. Given the above, for the purpose of this 
study, crowdsourcing is defined as: a tool or process by which the firm can increase or expand the 
resources to which it has access to by using the collective effort of a group of individuals or 
organizations.  

Utilizing the crowd provides an innovative way for firms to solve particular business problems 
by tapping the resources that often exist outside the organization. While there are many 
entrepreneurial and innovative tools available, by using the collective effort of a group of 
individuals, the firm can increase or expand the resources to which it has access. Crowdsourcing is 
a situational, contextual and flexible tool that can be used in many different organizational contexts. 
The specific context for this article is marketing. 

3 Consumer Privacy  
 

Crowd sourcing raises privacy issues. It has been noted by Ohlhausen & Okuliar, (2015) that the 
issue of privacy owes its origin to a paper in Harvard Business Law review by Warren and 
Brandeis, (1890, p. 193) who express their alarm that the then new technology of “instantaneous 
photographs and newspaper enterprise have invaded the sacred precincts of private and domestic 
life; and numerous mechanical devices threaten to make good the prediction that ‘what is whispered 
in the closet shall be proclaimed from the house-tops,” Ironically, almost 130 years later, society 
now faces the same issue, with technology and a level of intrusion that they could not have dreamt 
off. While the legal definition of privacy may have its roots in the “right to be left alone” (cf., 
Warren & Brandeis, 1890) in more recent times it has been evolved to the mean  the right to own 
and disclose one’s personal information (e.g., Westin, 1967).  

The amount of available and accessible private information has exploded with the advent of 
new hardware (e.g., smartphones and smart devices), software (e.g., apps and AI) and marketing 
tools (e.g., crowdsourcing). “When we communicate, interact, or even just go shopping - both 
online and offline - we leave data trails and digital footprints behind us, generating information 
about our lives and activities as we go” (Buchanan et al., 2007, p. 157). The demand and value of 
this data has increased for firms as they now can use the data across many products to gain greater 
customer insight. 

While the media is periodically obsessed with identity theft, corporate hacking and data theft 
(e.g., Conger, 2016; Roof, 2017), billions of people are willingly, through apps and other means, to 
hand over data. Herein lies a paradox. Consumers claim privacy is important to them, but at the 
same time, they are giving away or allow firms to take vast amounts of data from them and about 
them literately 24 hours a day using apps, smart devices and a widening prevalence of the IoT’s.  

4 Social exchange theory 
 

While different approaches can be adopted to explain crowdsourcing and the privacy 
phenomena (cf., Martin & Murphy, 2017), an exchange perspective (Blau, 1964; Emerson, 1976; 
Homans, 1958) can provide insight on the changes in power dynamics brought about by the 
evolution that has occurred in crowdsourcing. Social exchange theory (SET) is primarily a rational 
approach, built on the personal belief of self-interest (e.g., Blau, 1964; Homans, 1958), where 
parties to the transaction or exchange decide on the basis of costs, benefits and competing 
alternatives. The origin of SET spans diverse disciplines including anthropology (e.g., Firth, 1967; 
Sahlins, 1972), social psychology (e.g., Gouldner, 1960; Kelley & Thibault, 1978), sociology (e.g., 
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Blau, 1964), management (e.g., Wayne, Shore, & Liden, 1997), and marketing (e.g., Cropanzano & 
Mitchell, 2005; Sheth & Uslay, 2007) where exchange remains an essential aspect of the overall 
marketing concept. Of course "Exchange, the act of giving or taking one thing in return for another 
is not unique to marketing and, by unspoken acclamation, is a central concept in virtually all human 
sciences" (Sheth & Uslay, 2007, p. 302). Researchers generally agree that social exchange 
comprises a sequence of interdependent interactions that create obligations and are contingent on 
the behavior of other parties (Cropanzano & Mitchell, 2005). Consumers are willing to engage in an 
exchange or transaction when they feel benefits outweigh perceived costs (American Marketing 
Association, 2008, 2013). Perfectly competitive markets require symmetry of information. 
Therefore, for this deal to work correctly, there needs to be enough transparency so that both sides 
can calculate the costs and there exists enough trust between the parties for a transaction to occur 
(Awad & Krishnan, 2006; Benassi, 1999; Luo, 2002; Zucker, 1986). Asymmetry distorts the market 
as it gives a significant advantage to one side (Stigler, 1957). In the past, the amount of private 
information an individual possessed was relatively small and it was easy to keep personal details 
private. However, as technology progressed, and more details became accessible online, the amount 
of private information has grown.  

The exchange relationship may or may not create externalities. These are defined as “direct 
consequences (positive or negative) of exchanges, for the well-being of actors that are not 
themselves involved in the exchange” (Dijkstra, 2007, p. 4). Externalities, also called spillover 
(Hutchinson, 2016), can take many forms. Examples of negative externalities include firms 
releasing pollution from production into the air or water, or the run-off of farmers’ fertilizer into a 
local river. Examples of positive externalities include people raising bees for honey, but the bees 
also pollinate plants and flowers.  

Today, crowdsourcing employs product exchanges that continually need to be fed personal 
information. Some of this information is added willfully and voluntarily, but new technologies can 
allow firms to capture vast amounts of personal information that is less willingly and knowingly 
conceded. Moreover, big data analytics “have made it possible to draw more accurate inference 
about those consumers who had not shared their personal data based on the data gleaned from those 
who had shared.”(Choi, Jeon, & Kim, 2018, p. 1). These information externalities are increasingly 
playing a significant role as crowdsourcing evolves. 

5 Models of crowdsourcing 
 

This research focuses on personal and private information as externalities of a market 
transaction involving crowdsourcing. Three models of crowdsourcing are considered. Model I 
describes the age of pre-crowdsourcing characterized by an environment that did not make 
extensive use of ICT. Model II describes the age of crowdsourcing. This is the present situation, a 
period of transition to Model III that describes the situation in the near future - the age of IoT's.  

 

5.1 Model I – The age of pre-crowdsourcing  
 

The pre-crowdsourcing age can be defined as the time before Web 2.0, smartphones, and smart 
devices. With less ICT around, crowdsourcing was slower, on a smaller scale and less pervasive. 
Typically, there are just two actors involved in a simple market transaction - the consumer (Jane) 
and the firm directly involved in the exchange - See Figure 1. The consumer and the purchase 
transaction are the only sources of personal information. As a result the personal information 
created was limited and stayed between the firm and the consumer. This is not to say that 
occasionally data was not sold in the pre-crowdsourcing age, but it was more limited.  
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5.2 Model II – The Age of Crowdsourcing 
 

Currently, we are in “The Crowdsourcing Age” (cf., Hitlin, 2016; Hune-Brown, 2015; Hurt, 
2006; Moon, 2017; van Tilburg, 2016), where the introduction of new personal digital technologies 
and the app ecosystem surrounding them has considerably augmented the amount of personal 
information available (cf., Kugler, 2018; Syrjanen, 2018). In addition, technology advances have 
made it possible for data to be seamlessly exchanged and crowdsourced as it moves around the 
network. Indeed, the evidence demonstrating a growing exchange of personal data is compelling. 
According to Statista, as of March 2017, the App Store for Apple products contained 2.2 million 
applications and the android app store, Google Play, contained 2.8 million applications (Statista, 
2017). It is also estimated that there will be 2.87 billion smartphone users by the year 2020 (BIS 
Research, 2017). Today's 2 billion-plus smartphone users make use of an average of 9 different 
apps every day and 30 different apps each month (BIS Research, 2017; Statista, 2017). Clearly, this 
potentially represents considerable personal information externalities. The previously simple 
bilateral exchange in Model I has evolved into a more complex network exchange shown in Model 
II - see Figure 2. The entities or units making up a network’s membership can be termed objects, 
actors, nodes, and the network concept relates to the fact that these nodes have relationships, links 
or ties between and among each other (Contractor, Monge, & Leonardi, 2011; Granovetter, 1983; 
Wasserman & Faust, 1994). A list of nodes and actors in the market for personal information as 
depicted in Model II are listed in Table 1. In essence, Model II shows a much more complicated 
scenario than that in Model I. The primary difference between the two is three-fold. First, 
technology has increased the number of nodes or actors involved in a single transaction. Second, 
technology has increased the volume of personal information that is created as a by-product of each 
transaction. Third, technology has enabled firms to crowdsource vast amounts of diverse personal 
information. This has growing implications for consumers and firms. 
 

Table 1: Nodes/Actors in Model II 

Actors When and how involved 
Consumer The consumer’s personal and private information is 

released as a by-product of the transaction.  
Direct Firms (F1) Directly provide goods, services, or experiences in 

exchange and as direct access to the private 
information 

Indirect Firms (F2) Receive personal information from direct firms in an 
exchange or purchase 

Friends of consumers (FC) Allow access to other friends’ personal information 
usually inadvertently  

Government (G) Can play the role of supplier personal information or 
a user of personal information 

Data Brokers (DB) Secretive organizations that buy and sell personal 
information 

Credit Agencies (CA) Firms that collect financial data and score 
consumers’ financial health 

Web browser, cookies, etc. Web browser, data, cookies, etc. 
MegaSites (e.g., Facebook, Google, Amazon, etc.) MegaSites (e.g., Facebook, Google, Amazon, etc.) 
Sensors (e.g., phones, smart devices, and other IoT’s 
devices 

Sensors (e.g., phones, smart devices, and other IoT’s 
devices 

Criminals/Bad guys Typically use the private and personal information 
with criminal intent 
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It is suggested that the evolution in crowdsourcing recorded in Model II whereby a consumers’ 
personal and private information is accumulated and aggregated by the network of market actors to 
produce a virtual image of the consumer results in what can be termed a digital doppelganger. A 
doppelganger can be defined as someone who nearly resembles another, yet is not a twin 
(“Doppelganger,” 2003). Although the digital doppelganger is not a twin, marketers can use it to 
make accurate behavioural predictions of the underlying physical person. Despite being at the early 
stages, there are examples of how marketers are developing digital doppelgangers. For example, 
earlier it was mentioned that while the information dossier being created by data brokers and other 
may contain thousands of pieces of data, they are incomplete. The results can be intensely personal 
and private. Marketers and others are hungry to “know a person’s ethnicity, spending habits, sexual 
orientation, and specific illnesses such as HIV, diabetes, depression or substance abuse. This 
information may be found directly in data broker’s databases, or, increasingly, it may be predicted 
from other data” (Boutin, 2016). The brokers use the data they do have and predictive analytics to 
fill in the blanks.  

The notion of digital doppelganger is intimately connected to predictive analytics (PA) and 
predictive marketing. Predictive analytics deals with the processes employed to construct and 
evaluate data-driven forecasting models (Verbraken, Lessmann, & Baesens, 2012). Marketing is the 
leading user of PA in areas such as customer acquisition, budgeting, and forecasting among others 
(Eckerson, 2007). “Predictive marketing is the practice of extracting information from existing 
customer datasets to determine a pattern and predict future outcomes and trends” (Everstring, 2015, 
p. 2).	While predictive marketing as a practice is a few decades old, the process has been slow, 
challenging and not so accurate (Karr, 2018). However the recent growth in predictive marketing 
can be attributed to a number of converging factors (The 2015 State of Predictive Marketing Survey 
Report). First, the increased number and availability of tools; second the increasingly more accurate 
and sophisticated algorithms; third, the availability of more customer data; fourth, centralized and 
accessible data, and; finally, increased computing power able to handle the data and algorithms 
(Everstring, 2015). 

PA is intended to make operationally accurate forecasts. PA took a significant stride forward, 
especially at the individual consumer level, with Google’s introduction of Google Adsense®. This 
was built on the technology created by a firm Google purchased and is behind Google Network of 
Content Sites (Cutts, 2003; Tyler & Mayzel, 2003). It allows for predicting surfers’ interests so that 
they are shown ads that are relevant and related to their interests. Google went a step further when 
they added Adsense® to Gmail, their free email service founded in 2004 (McCracken, 2014). With 
this combination, Google reads and analyzes every email and then serves ads based on its contents. 
In 2010, Google went even further when they began to combine a users’ search history with the 
content of the pages they viewed to serve even more precise and customized ads (Pepitone, 2010). 
Therefore, in sum, the evolution of crowdsourcing is increasing the opportunities for marketers to 
know, understand and predict their customers better. The downside is that it also opens up the 
consumer to potential violations of privacy and possible abuse. That is the present. It is but a 
transition point as new even more advanced technology waits on the horizon. 

 

5.3 Model III – The Age of IoT’s  
 

The age of IOT’s is a post-crowdsourcing age. It is projected that by 2025 there will be over 100 
billion connected devices, sensors, actuators, and cameras to make up the IoT’s (Columbus, 2016). 
The entire IoT’s system is predicted to generate 403 zettabytes of data a year by 2018, up from 
113.4 zettabytes in 2013 (marketsandmarkets.com, 2017). To put that into perspective, one 
zettabyte is equivalent to 1 billion terabytes or 1 trillion gigabytes. This is not to say that the entire 
IoT’s system is about personal information but the system is consuming, analyzing and storing vast 
amounts of data and some of that is detailed personal information. Many of these sensors will be 
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adding rich personal details including real-time personal location and behavioral information with 
aspects in video and audio (Buntz, 2016; Newman, 2016).  

In the context of Model III the creation of the digital doppelganger or digital twin of the 
consumer by the networked firms will become increasingly complete and provide a near identical 
digital version of the consumer. Practically all personal data would have emigrated online and the 
crowdsourcing of personal information from multiples transactions and sources within the network 
will create the digital twin - a digital representation of individual consumers. Model III in Figure 3 
outlines the emergence of the digital twin out of the interaction of network members. In the original 
conceptualization, the term ‘digital twin’ represented a specific concept used in the industrial 
manufacturing sector, especially in the developing, manufacturing and management of aerial 
vehicles (O’Connor, 2017). Indeed, Glaessgen & Stargel, (2012, p. 7) defined it as “an integrated 
multiphysics, multiscale, probabilistic simulation of an as-built vehicle or system that uses the best 
available physical models, sensor updates, fleet history, etc., to mirror the life of its corresponding 
flying twin.”  We adapt this concept to the circumstances of customers so that just as in the case of 
jets, space, and other flying vehicles initially contemplated, the digital twin of the consumer can be 
used by firms to monitor, diagnose and make increasingly more accurate predictions of both twins 
purchasing, desires, thinking, voting, general behavior, etc. (Everstring, 2015). Therefore, more 
apps, more sensors, more smart devices, more nodes in the network, machine learning and further 
deployment of AI, results in a higher volume and quality of personal information and market 
transactions resulting in the creation of a near perfect digital twin. The Age of IoT’s sees Model II 
transform into Model III. At face value, differences between Model II and Model III do not seem 
significant; rather it is just more of everything. However, adding sensors (S) and smart devices to 
the network means more nodes, more information, and a higher degree of accuracy in predictions 
resulting in superior digital twins. These advances are significant and will move predictive analysis 
from the traditional statistical data analysis to the modern and futuristic, neural networks, machine 
learning, Big Data and AI (Dasgupta, Dispensa, & Ghose, 1994). 

Big Data is driving the development of AI (Ryan, 2016). Therefore, accompanying this flood of 
new information will be the ability to analyze it through the further development and deployment of 
AI. Therefore, as Big Data grows and the amount of personal information grows accordingly, there 
is a corresponding growth in consumers’ personal information to be used in marketing. Increased 
marketing data has both benefits and costs (Payne, Bettman, & Johnson, 1993). Higher levels of 
data will have a positive impact on the decision-making, predictive power, and the predictive 
accuracy of the network (Glazer, Steckel, & Winer, 1992). Unfortunately, this development is not 
without its concerns. The increase in predictive power, provides opportunities for dark side 
activities and abuse. Unscrupulous persons or organizations could kidnap the twin, the virtual 
representation of a consumer, and use it for wide-ranging, illicit activities. For example, this could 
enable criminals to impersonate another person to commit fraud to a much greater extent that 
“ordinary” identity theft. While such risks are clear, the crowdsourcing of personal and private 
information can cause situations where the average firm may be faced with grey areas involving 
consumer privacy. 
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6 Conclusions and Implications 
 

This study contributes to the understanding of crowdsourcing in various ways. First it provides a 
conceptual definition of crowdsourcing. Crowdsourcing can be seen as a tool that can play many 
different organizational and extra-organization roles depending on context. As technology continues 
to advance the roles, together with the intended and unintended consequences of crowdsourcing 
also change and evolve. The study also contributes to the field of marketing by providing three 
conceptual models outlining the evolution of crowdsourcing techniques and the impact of private 
information created through market transactions. 

Second, the study extends the microeconomic concept of information externalities to 
crowdsourcing. It outlines how informational externalities produced as a by-product of market 
transactions have evolved as crowdsourcing has developed leading to unintended consequences 
(Choi et al., 2018). It further demonstrates that the same information can create a spillover that can 
concurrently represent a positive externality for the firm and a negative externality for the 
consumer. The firm can aggregate and crowdsource personal and private information to better gain 
insight on the attitude and behavior of customers while customers suffer a loss in privacy and a 
potential loss of self.  

Third, this study contributes to the social exchange theory discourse. The information 
asymmetry caused by the crowdsourcing of informational externalities causes a shift in balance of 
power in the buyer-seller exchange relationship as the firm increasingly gains in “power” to the 
detriment of the customer (cf., Edvardsson, Tronvoll, & Gruber, 2011; Nayyar, 1990) particularly 
because of the information externality, specifically in terms of loss of privacy (Stigler, 1957). Such 
an imbalance is likely to witness higher calls for state intervention to protect customers and redress 
the balance. There is already evidence of this as some governments and the EU have shown a 
willingness to intervene to rebalance the exchange equation. 

The study identifies a number of consequences for customers. One positive implication for 
consumers is that the Age of IoT’s will continue to create new crowdsourced and co-created goods, 
services and experiences. Secondly, in-depth knowledge created by the crowdsourcing information 
will make it possible for firms to increasingly tailor-make products to meet individual customer 
requirements. This can be true if the insight that the digital twin can provide is used correctly. 
Unfortunately, that is probably the extent of the good news for the consumer.  The evolution of 
crowdsourcing involving personal information is likely to be mostly negative for consumers. For 
example, insurance companies are already using sensor-based information to help determine car 
insurance rates by mapping and recording customers’ driving location and history (Singh, 2017). 
Imagine the impact on insurance rates, mortgage rates and ability to get a job, etc., once your digital 
twin incorporates all your fitness, health, eating habits, medical activities or even your genetic 
background and “determines” or predicts your current and future medical condition. The only 
consolation may be that this will be so for all. 

Another concern is that it is likely to be very challenging for consumers to remove even small 
errors in their credit report (White, 2012). So, what happens when there are errors in personal 
information used to create the digital twin? This question is not a hypothetical question. Pam Dixon, 
executive director of the World Privacy Forum, an advocacy organization, reported a 50% error rate 
from the data broker, they tested (Boutin, 2016). Further, given the amount and speed at which the 
information is being combined and the lack of ownership or responsibility for that information, it is 
likely that digital twins with bad data will not be changed. Furthermore, bad data may be introduced 
unintentionally or possibly intentionally by someone with an agenda. Either would result in the 
"birth" of an incorrect digital twin which could have unfortunate consequences including faulty 
predictive power. 

Although there are many potential implications for marketers and firms, this section focuses on 
some of the practical implications for organizations with access to a consumer's digital twin. The 
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existence of a digital twin and predictive analytics will increasingly allow marketers to gain a fine-
grained understanding of who each customer is but it may also be used to develop and test new 
products and services. While marketers may want to use digital twins at the individual level as well 
as the macro level, governments and politicians may be more interested in an aggregation of twins. 
Instead of guessing what the public would think about any proposed piece of legislation they could 
ask a sample aggregation of twins. This might mean the death of the polling industry or at least a 
substantial change. Unfortunately, criminals may also be able to take advantage of digital twins. 
They could use the twins to determine not only who is most susceptible to fraud and schemes, but to 
which schemes they are most susceptible.  

A final thought - Crystal ball gazing such as this is never easy. As the unattributed humorous 
saying goes – It is difficult to make predictions, especially about the future. 
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3 Summary - Contributions and Conclusions  
 

This dissertation has stated earlier that the ultimate purpose of a business is to create a customer 
(Drucker, 1954). Creating that customer consumes firm resources (Drucker, 1958; Faulkner, 2017; 
Kelley, 2017). A lack of firm resources drives a need for creativity and innovation (Stevenson & 
Jarillo, 1990; Stevenson, 1983; Stevenson & Gumpert, 1985). Marketing innovations coupled with 
technological innovations (e.g., ICT, the Internet, digitalization, etc.) have led to customers leaving 
the role of “just” consumers and getting involved more directly and actively in the marketing 
process (Bowes & Hippel, 2008; Heinonen et al., 2010; von Hippel, 2005a; Zwass, 2010) and 
others have pushed the business environment to become more dynamic (Aaker & Adler, 1984). 
This “new” business environment calls for more nontraditional marketing techniques and practices.   

One of these “new” techniques, crowdsourcing, is having an increasingly significant effect on 
marketing (cf., Bal, Weidner, Hanna, & Mills, 2016; Bayus, 2013; Castronovo & Huang, 2012; 
Corte, 2013; Djelassi & Decoopman, 2013; Pihl, 2013; Simula, Töllinen, & Karjaluoto, 2012; 
Whitla, 2009 and others). The idea of using the crowd to solve problems is not new. However, there 
is no doubt that the rapid advances in information technology and the growth of Web 2.0 has 
dramatically increased the use of crowdsourcing (Howe, 2006).   

Future technology advances can allow crowdsourcing to have a greater impact on firm 
activities, especially marketing (cf., Andriole, 2010; Fleisch, Weinberger, & Wortmann, 2014; 
Garrigos-Simon, Alcamí, & Ribera, 2012; Garrigos-Simon & Narangajavana, 2015; Jelonek & 
Wyslocka, 2015; Lipiäinen, 2014; Tiago & Veríssimo, 2014). As a result, the effects and 
consequences of crowdsourcing on marketing will be more significant in the future. Therefore, 
broadening and deepening the understanding in this area has been a critical objective of this 
dissertation’s research. 

This final chapter discusses the research findings for each included paper and study. It further 
summarizes the theoretical and managerial/practitioner contributions of the research. Finally, the 
chapter suggests some possible future research directions and then concludes. 
 

3.1 Answers to the Research Questions 
 

Paper 1 successfully answers Research Question 1.  
 

RQ1 - To what extent are crowdfunding platforms accessible to organizations as a marketing 
channel and, if so, what role can these platforms play? 
 
More specifically this paper shows how crowdfunding platforms, created to help firms and other 
organizations raise capital, can be used as promotion, sales, and idea generating platforms as well. 
As a result, firms can use crowdfunding sites strategically rather than just operationally. 
Furthermore, depending on the aims of the firms and their constraints, varying strategies, tactics and 
techniques may be appropriate. 
 

Paper 2 also answers its research question. 
 
RQ2 - How will the shift from Web 2.0 (and active-user input) to Web 3.0 
(and passive-data/sensor–based input) impact the new opportunities/product development 
process? 
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The Internet of Things will change how we interact with "things" and how we connect. The 
majority of this new information will likewise change how firms communicate with their customers 
as this information can be utilized to enable them to build more profound and more personal 
relationships. These changes will not only be in the consumer sectors. The more prominent effects 
might be in the industrial sectors. For example, industries including manufacturing, mining, 
farming, and oil and gas are currently feeling the effect of sensor-based business and new product 
development. 
 

Study 1’s investigation is successful in answering its primary research question. 
 

RQ3 - How can user-generated content help firms make strategic decisions about new business 
opportunities?  
 
This study has shown that by utilizing customer-created content online reviews (i.e., the demand-
side), managers can acquire specialized knowledge to enable them to make keener strategic choices 
and reveal potential business opportunities. In the intensely competitive businesses of tourism, 
travel, and hospitality, it is vital for managers to make the right strategic choices. This examination 
shows how to leverage customer insight (i.e., UGC), from approximately 300,000 customer 
comments to assist in making possible strategic decisions. The study described how an automated 
computer-assisted text-mining method could help convert online text content into meaningful and 
actionable customer intelligence for strategic decision-making (Lau et al., 2005). While most 
strategy is created top-down, demand-side strategy is developed bottom-up with the customer at the 
epicenter (Brief & Bazerman, 2003; Harrington, Chathoth, Ottenbacher, & Altinay, 2014). UGC 
can be extremely valuable for revealing what customers are grumbling about or demanding. 
 

Study 2 has shown that the changes in crowdsourcing information externalities are influencing 
consumers’ privacy and in so answers the following question.  

 
RQ4 - How is the evolution of crowdsourcing impacting information externalities and consumer 
privacy and how is this impacting marketing? 
 
Study 2 answers RQ4 by examining how technological advances are changing crowdsourcing. In 
this process, the study proposes three models that represent the evolution of crowdsourcing during 
three different stages of development. Three stages are based on the amount and the level 
sophistication of the crowdsourcing processing of information externalities that result from market 
transactions between the consumer and the firm. 
 
Overall 
 

The overall research question for this thesis is –  
 

How can crowdsourcing be used as a marketing tool? 
 

This thesis has demonstrated how crowdsourcing as a tool can impact marketing activities. 
Explicitly, it has shown how crowdsourcing can be used for promotion, sales as well as fundraising. 
It has further shown how crowdsourcing can play a role in new product and opportunity 
development. Additionally, it has shown how crowdsourcing’s role is likely to increase as we move 
into the era of IoT’s and Big Data. Next, this thesis has demonstrated how crowdsourcing can be 
used in market research. While much of the discourse around crowdsourcing and marketing is 
overwhelmingly positive (cf., Gebauer, Fuller, & Pezzei, 2013; Harris, 2011; Morphy, 2009; 
Simula, 2013), not all of the direct effects or indirect effects are positive. Some consequences can 
be detrimental. Therefore, the final study examines how crowdsourcing is having a primarily 
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negative impact on the consumer privacy of the while simultaneously creates opportunities for 
marketers. 
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3.2 Theoretical Contributions  
 

Firstly, researchers have looked at issues at the nexus of crowdsourcing and market activities 
including promotion and distribution (e.g., Howe, 2008), advertising (e.g., Brabham, 2009; 
Brabham, 2008; Roth & Kimani, 2014) and brand development (e.g., Djelassi & Decoopman, 2013; 
Moisseyev, 2013; Zadeh & Sharda, 2014). Paper 1 in this dissertation contributes to and extends 
this literature by developing the idea that crowdfunding, in particular. can be used as a tool to 
accomplish all three. 

Secondly, a few crowdsourcing researchers (cf., Cowley, 2016; Freeman, 2015; Smith, Dinev, 
& Heng, 2011) have begun focus on how crowdfunding has unexpectedly impacted marketing. 
Paper 1 also joins, contributes and extends this crowdsourcing/crowdfunding research by showing 
how the approaches firms can take in using with crowdfunding websites as based on their objectives 
and constraints. 

The research additionally contributes by proposing a decision-tree to aid in the decision 
process.1 The paper also provides a warning. Specifically, this adaptation of crowdfunding for 
marketing and sales purposes is not without its challenges. Organizations would be well advised to 
consider not only the opportunities these platforms provide but also their limitations and risks.  

Paper 2 investigates, analyzes and demonstrates how an evolution to Web 3.0 and the merging 
of IoT’s with Big Data has generated a new source of product, service and experience possibilities 
(Andriole, 2010; Fleisch, Weinberger, & Wortmann, 2014; Garrigos-Simon, Alcamí, & Ribera, 
2012; Garrigos-Simon & Narangajavana, 2015; Jelonek & Wyslocka, 2015; Lipiäinen, 2014; Tiago 
& Veríssimo, 2014). Other researchers have explored crowdsourcing’s impact on ideation (i.e., new 
idea/production creation) (e.g., Bogers et al., 2010; Howe, 2008; Leimeister et al., 2009). Paper 2 
contributes and extends this literature in three ways. Firstly, the research in Paper 2 examines, 
analyzes and presents how a shift to Web 3.0 and the convergence of IoT's with big data has created 
a new source of product possibilities. Sensor-based entrepreneurship is leveraging IoT's to exploit 
new business opportunities by creating new goods and services. Secondly, this research further 
highlights how this shift from passive data input to active data input  (Prpić, 2016), has paved the 
way for crowdsourcing as a potential business model for many sensor-based services (Fleisch et al., 
2014). The final theoretical contribution of this research was to develop a framework to aid 
researchers in thinking about the development of sensor-based products and services. 

There are five primary theoretical implications of Study 1. The prevailing views in strategic 
management (e.g., resource-based view, transaction-cost economics, positioning, and dynamic 
capabilities) are supply-side views (Priem, 2007). Accordingly, the demand-side view of strategy is 
under-researched, especially in the areas of tourism, travel, and hospitality (Harrington et al., 2014). 
Furthermore, using a demand-side strategic approach seems highly relevant for firms in the travel, 
tourism and hospitality industries, especially as more customer-center business models show 
promise (Kandampully, 2006). Study 1 contributes to theory giving empirical support for the idea 
by using user-generated content from customers in the form of online reviews (i.e., the demand-
side), managers can gain specialized knowledge to help them make more insightful strategic 
decisions and uncover potential business opportunities (Priem, 2007; Priem, Li, & Carr, 2012), 
specifically in these industries.   

Secondly, there are a group of researchers that that have started to explore how crowdsourcing 
is affecting market research (e.g., Behrend et al., 2011; Cechanowicz et al., 2013; Kleemann et al., 
2008; Poynter, 2013). Study 1 gives support to the notion that crowdsourcing can be used in market 
research (e.g., Brabham, 2012b; Gatautis & Vitkauskaite, 2014; Rathi & Given, 2010; Whitla, 
2009; Zadeh & Sharda, 2014). Also, the study supports the broader assertion that online market 

                                                
1 This decision tree serves a dual purpose. First, it is a conceptual tool that researchers can build and extend. Secondly, 
it is a tool that managers and other practitioners can use. 
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research is a reliable alternative to offline market research (e.g., Aaker et al., 2011; Austin et al., 
2007; Comley, 2008; Fawcett et al., 2014; Mathwick, 2002; Stafford & Gonier, 2007). Study 1 
contributes and extends this market research and user-generated content research.  

Fourthly, this study supports the idea that data, text mining, and content analysis are suitable 
and valuable qualitative methods to use when the researcher is required to draw out significance and 
subtleties from crowdsourced text (Krippendorff, 1989, 2013). Further, given the amount of UGC in 
industries like travel, tourism, and hospitality, these methods, particularly computer-assisted 
methods like Leximancer, can be particularly valuable in analyzing customer intelligence for 
decision-making (Carson, 2008; Lu & Stepchenkova, 2015; Olmeda & Sheldon, 2002). 

Finally, this study contributes by demonstrating and supporting the idea that social and user-
generated content (i.e., crowdsourced content) produced by the travel, tourism, and hospitality 
industry, can be especially helpful in developing insight for decision-making (Carson, 2008; Lu & 
Stepchenkova, 2015; Olmeda & Sheldon, 2002).   

Study 2 is a conceptual study that contributes in three primary ways. While many researchers 
continue to struggle to define the term crowdsourcing (cf., Estelles-Arolas & Gonzalez-Ladron-de-
Guevara, 2012), this study contributes by making an attempt to develop a definition of 
crowdsourcing as well. Secondly, building on theories of social exchange (Emerson, 1976) and 
microeconomics, specifically the literature on externalities (Dijkstra, 2007; Hutchinson, 2016), the 
study posits three models of the crowdsourcing of personal information externalities. Next, the 
study utilizes these conceptualizations to describe and propose a new concept – the digital twin. 
This twin is an ultra-realistic virtual representation of the customer that can be utilized for an 
assortment of decision-making scenarios and behavioral simulations but can strip the individual 
consumer of much of his or her privacy, but at the same time create marketing opportunities for 
firms.  
 
Overall 
 

Each of the four research projects described above has made an attempt to contribute and 
extended the research. Taken together, these four projects have strived to add our understanding of 
how utilizing the crowd provides an innovative way for firms to solve particular marketing 
problems by tapping the resources that often exist outside the organization. While there are many 
entrepreneurial and innovative tools available, by using the collective effort of a group of 
individuals, the firm can increase or expand the resources to which it has access and further its 
marketing objectives.  
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3.3 Managerial and Practitioner Contributions 
 

Paper 1 demonstrates how entrepreneurs of startups, as well as managers of larger firms, can use 
crowdfunding strategically rather than "just" a way to raise small amounts of capital. One of the 
primary ways in which this paper accomplishes this is by the development and presentation of a 
decision tree. By using the decision tree firms can determine how to engage with crowdsourcing 
platforms given their objectives and limitations. For example, depending on whether the firm as a 
product ready to sell and its goals, there are four different choices the firm could make. 

The primary managerial contribution of Paper 2 was to develop a framework to assist sensor-
based marketers and entrepreneurs in the crafting of new sensor-based products and services. More 
specially, the sensor-based entrepreneurship opportunity development framework looks at the level 
of data aggregation and the location of the sensor (e.g., IoT’s device) in the environment. Then 
based on these two axes marketers can utilize the framework as an opportunity development 
mapping tool. In order words, marketers can examine possible sensor-based opportunities and 
patterns. The framework additionally assists marketers and managers to design and grow new 
business opportunities, as well as administer collections of their current products and services. 

Study 1 provided direct suggestions for management in the steak, Italian, and seafood restaurant 
industries, especially in New York. This study’s data and analysis revealed three specific 
recommendations concerning positioning: 1) steakhouse customers want to be served; 2) Italian 
restaurant customers want a complete restaurant experience assuming a good food experience; and 
3) seafood restaurant customers want fresh and tasty seafood in a friendly atmosphere with 
excellent service.  

 One lesson that the data revealed is that eatery customers expect different things from 
distinctive restaurant sectors. These subtle differences can have a significant effect in constructing a 
competitive advantage in the highly competitive hospitality business (Kandampully, 2006).  

 A second lesson is the use of Leximancer, and other computer-assisted systems can help 
managers develop new ideas and discover potential business opportunities. What is distinctive 
about this method is that firms can examine the demand-side more efficiently and with larger 
sample sizes which had been a constraining factor in the past (Olmeda & Sheldon, 2002). Managers 
can investigate vast amounts of consumer-generated content quickly and effectively. Further, the 
usability of these tools makes them more accessible to managers. It empowers managers themselves 
to identify useful information and act on it directly rather than outsourcing their market research 
and by default some of their decision-making authority to supposed experts.  

In Study 2 while there are many implications for marketers and firms, the emphasis here will be 
on some of the practical implications of having access to a consumer's digital twin. With the digital 
twin and predictive analytics, marketers cannot only have a fine-grained understanding of who each 
customer is but may also be able to use the twin to develop and test new products and services, 
understand the implications of some of their decisions before they are implemented, and gain 
deeper insight at the individual consumer level.   

Also, not all firms will have direct access to all digital twins, but one can envisage marketing 
firms providing limited access to the twins by renting or leasing them. Put another way, a firm with 
direct access could rent the twin to answer the specific marketing questions of the those without 
access. This service could take the form similar to how IBM provides varying degrees of access to 
its Watson AI system (Eaton, 2013). This scenario seems even more conceivable when one 
considers the power of combining of hundreds, thousands or millions of digital twins.  

Governments and politicians may only require aggregation of many twins. Rather than 
speculating on what the citizenry would think about a planned piece of legislation, they could ask 
the aggregation. This development might mean a substantial change to the polling industry. 
However, marketers may want to use digital twins at the individual level as well as the macro level. 

Regrettably, criminals may also be capable of exploiting the twins. For example, they could use 
the twins to establish not only who is most susceptible to fraud and schemes, but to which schemes 
they are most predisposed.  
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Overall 
 

Each paper and each study in this thesis has offered suggestions, recommendations, and 
contributions for marketers, managers, entrepreneurs and other practitioners. In sum, the main 
contribution is to inform these practitioners that crowdsourcing does have a role to play in many 
facets of marketing depending on the context. 
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3.4 Avenues for Future Research  
 

In Paper 1 several open questions could serve as exciting areas for research. Will more firms see 
crowdfunding sites as viable and cost-effective platforms for promotion and sales?  As established 
and larger firms begin to use crowdfunding platforms, how will that possibly impact investors? 
How will this "encroachment" change the attitudes and behaviors of those users who "invest" in 
firms because they want to help small, new and innovative firms?  

In Paper 2 one of the tangible results in this article was the development of a framework to 
assist marketers and entrepreneurs design, develop, and plot their initial sensor-based business 
opportunities. More research is needed to improve this tool. For example, the marketer should 
incorporate the details about the target customer for these new products. Therefore, there should be 
perhaps a way to integrate the target market into the framework. 

Study 1 also leads to some interesting questions. As social media and UGC continue to expand 
and IoT’s devices are rolled out how will technologies like artificial intelligence aid managers in 
developing more precise insights and make better decisions? Additionally, will marketers be able to 
use AI to create demand-side strategies and opportunities previously unimaginable? 

 Further, there are potential, restaurant-specific research questions. For example, DiPietro & 
Wang (2010)  suggested that information and communications technology (ICT) is having a 
significant effect on the restaurant business. So much so that substantial investments are being 
made. If this is true, why didn't the customers mention it in this study? Are restaurants not making 
investments? Alternatively, are they not making the correct one? Alternatively, perhaps the 
restaurants are not implementing the technologies correctly? 

Finally, in there is an opportunity to extend the research in Study 2 by comparing how the 
comments in high ranked restaurants differ from the comments in low ranked restaurants and how 
the following strategic suggestion would vary, if at all.  

Study 2 has resulted in potential research questions as well. For example, how close are 
marketers to producing digital twins? What is needed to move digital doppelgangers to digital 
twins? How will firms use digital twins? How much privacy are consumers will to give up? How 
will consumers’ need for privacy increase, decrease or fade away entirely?  
 
Overall 
 

This thesis examined three specific marketing activities and how crowdsourcing is affecting 
them. One of the potentially fruitful directions for future research is to examine if and how 
crowdsourcing can impact other marketing activities. For example, Dawson & Bynghall (2012) 
pointed out content creation, idea generation, customer insights, customer engagement, customer 
advocacy and pricing as additional marketing strategies where crowdsourcing can play a role. 
Further, as researchers and consumers move into the near future, it will be interesting to see how 
powerful new tools (e.g., AI) combined with Big Data will produce and affect marketing activities 
directly. Additionally, there may be a fertile research area in investigating the spillover effects both 
positive and negative for both the consumer and the marketer as a consequence of the growth of 
crowdsourcing in other marketing activities.  
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3.5 Limitations 
 

As in research generally (Cheng & Edwards, 2017), this research has a few limitations. “The 
research process can be viewed as a series of interlocking choices, in which we try simultaneously 
to maximize several conflicting desiderata” (McGrath, 1981, p. 179). In other words, conducting 
research is mainly about making choices. The researcher makes good choices and less good choices 
in attempting to answer the research questions. This research followed the same pattern. Firstly, 
three of the four research projects are conceptual pieces. The decision trees, frameworks, and 
models presented are all theoretical. Although I believe they are conceptually strong, they have not 
been empirically tested.  

 Secondly, Study 1 was an empirical study. While there are restaurants and restaurant 
customers from all over the world, a choice was made to limit the geographical location. The data 
collected were from customers and restaurants in New York, United States. Furthermore, the 
comments were obtained from a specific web platform, TripAdvisor, the largest site of its kind in 
the world. Additionally, it was presumed that the user-generated content was truthful and accurate. 
While countless studies have used and continue to utilize UGC, we do need to be cognizant that not 
all the comments are genuine, unfortunately. Finally, the dataset was analyzed as a whole; the 
results may have improved if the data had been sub-divided. For example, the analysis could have 
examined the difference between higher ranked restaurants versus the lower ranked ones. 
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3.6 Conclusion 
 

This dissertation is a compilation of four individual research projects. However, there is a red 
thread that runs through all four, and it lies at the nexus of crowdsourcing and marketing. The 
primary red thread in the thesis is the overarching research question - How crowdsourcing can be 
used as a marketing tool? While each paper and study lends a different angle or perspective to this 
question, they each contribution by showing how crowdsourcing can impact marketing activities. 
Furthermore, these projects combined with the reviewed literature, lead to a definition of 
crowdsourcing as - a tool (or process) by which the firm can increase or expand the resources to 
which it has access by using the collective effort of a group of individuals or organizations. 

Having a better understanding of crowdsourcing is essential because while marketing is a 
resource generating activity (Ballantyne & Varey, 2006), marketing is a resource consuming 
activity as well (Drucker, 1958; Faulkner, 2017; Kelley, 2017). However, it does not necessarily 
mean the firm must have ownership of the resources, but rather just access to them. Given few 
organizations have all the resources they need or want, most organizations are resource constrained 
(Penrose, 2009). Some are constrained because they are small and some because they are young 
(cf., Senyard, Baker, Steffens, & Davidsson, 2014; Wolff & Pett, 2006). Others are large and old 
but are resource constrained because they have been less successful in the past. However, the 
problem is not that there are too few resources, the problem is that they are too few resources that 
the organization owns or has control over. These resources exist mostly outside the organization. 
Here is where crowdsourcing fits. 

While most effects are positive like the benefits in promotion, new opportunity development, 
and market research; however, there are negative aspects less frequently discussed. There is a dark 
side of crowdsourcing, and one of this is the effect on consumer privacy. As advancing technology, 
IoT's, AI and Big Data drive the future to unimagined possibilities; there may be a role for public 
policymakers. 

As this study is being written (Fall 2018) new sweeping EU-wide rules have recently been 
implemented. Europe seems to be taking the lead in the privacy issue. The EU has enacted a wide-
ranging set of rules and regulations called the General Data Protection Regulation (GDPR) (de Hert 
& Papakonstantinou, 2016; Mantelero, 2013). These comprehensive rules cover personal privacy, 
control and notification, transparency, and IT/training under the EU's Digital Single Market 
Strategy. An initial overview of these new regulations reveals that they will be quite onerous and 
expensive for companies and there are substantial penalties for non-compliance. These laws will 
have an impact, but it is unclear what that effect will be. For example, firms can still collect data 
just as they always have so long as they get specific consent from the user. Further the language of 
the agreement must be in “plain language”, plain language rules already exist in many locations and 
that hasn’t change behavior, in part, because people don’t read the many page EULA’s2 now 
(Kottasová, 2018a). The EU has yet to figure out how to make people read and understand legalese, 
although I am sure they are working on it.  

However, one impact we can be sure of is smart firms will find innovative ways to circumvent 
some of these rules because crowdsourcing and co-creation can help firms create competitive 
advantages (Vargo & Lusch, 2004b; Woodruff, 1997). For example, some firms have raised the age 
of their users as the rules for children are more strict (Kottasová, 2018b). Others have “moved” 
their data out reach of the EU regulators like Facebook (Hern, 2018), while others have “moved” a 
portion of their data into the EU like Dropbox (Smolaks, 2016). As private information has become 
more abundant and more valuable for the firm, it has become a higher priority. Now as privacy has 

                                                
2 In 2016 the Norwegian Consumer Council produced a video where they read the entire EULA’s for an average iPhone 
and its apps.  It took over 32 hours (Flesland & Myrstad, 2016). 
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come to the fore, policymakers may have an increasingly larger role to play, especially in the area 
of oversight. “The balancing of beneficial uses of data sources with the privacy rights of individuals 
is truly one of the most challenging public policy issues of the information age.” (Martin & 
Murphy, 2017). While it is too early to know how it will impact things, it doesn’t directly impact 
activities outside of Europe. The full impact will be measured in years to come. 

Ultimately, utilizing the crowd provides an innovative way for firms to solve particular business 
problems by tapping the resources that often exist outside the organization. While there are many 
marketing, entrepreneurial, and innovative tools available, by using the collective effort of a group 
of individuals, the firm can increase or expand the resources to which it has access.  

Crowdsourcing can be seen in far-ranging and diverse services and activities such as citizen 
science, the military, mapping and location, human intelligent tasks, journalism, medical diagnosis, 
medical research, translation/proofreading/transcription, surveillance, distributed computing, 
simulation, gaming, genealogy, support, music, mining, data prediction, legal advice, and 
education. Crowdsourcing is a situational, contextual and flexible tool that can be used in many 
different organizational contexts. This dissertation demonstrates that crowdsourcing can also be 
used as a tool in firm marketing activities such as advertising/promotion, product development, and 
marketing research.  
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