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Abstract: Big data is, without doubt, a hot topic nowadays, moreover because the development of new
technology makes it possible to analyze all available ever-growing data which easily amasses terabytes of
information. However, big data poses both a big opportunity and a big challenge at the same time, as the power
does not truly rely on processing it anymore, but rather on how it can be transformed into meaningful
knowledge that can be used to make intelligent decisions. The big data age requires a big data mindset. Hence,
the implications of big data are, not to say the least, revolutionary and in this article, we discuss the meaning
of big data and argue over its strategic implications for the firm. We believe that in order for big data to become
an asset and serve business effectively, trying to define the dimensions of big data is of utmost importance.
In consequence, the present article presents a perspective which combines the conventional and more technical
dimensions of big data with the more challenging dimensions of context, connectedness and complexity. It is
argued that by understanding this expanded perspective, decision makers can much better appreciate the value
added which big data has to offer and how it can become a competitive advantage for the firm. 
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INTRODUCTION to enable enhanced decision making, insight discovery

One should try doing a short exercise: just Google can be described as extremely large data sets which are
“Big Data is…” and realize the suggestions given by the difficult to manage with conventional information
latter. Some of them include: Big Data is the new oil, Big technologies, especially when trying to analyze or
Data is the future, Big Data is a big deal, Big Data is visualize the data. The reality is that over the past few
big business and so on. There is no doubt that big data decades the amount of data available captured by
is one of the new buzz words nowadays, as recently, the corporations, but also by the social media and Internet
IT industry and not only, has begun to extensively use (e.g. Facebook, Twitter, Google, e-bay, Amazon, census
the term big data in the context of the increasing data-rich data, etc.), has increased exponentially. 
landscape of today. Moreover, it is very interesting to The size of these sets has been continually growing
note that the data scientist position has been appraised as over the years and is becoming more difficult to analyze.
the sexiest job of the 21st century by the Harvard IBM stated that 2.5 quintillion bytes of data are created
Business Review [1]. However, when it comes to big data, every day globally and 90% of the data in the world has
there is still much research to be done. been created in the last two years alone [5]. By way of

But what does big data actually mean? Usually, big example only, Facebook processes 10 Terabytes of data
data, also known as evidence-based decision-making [2], every day, Twitter processes 7 Terabytes and Google
refers to the ability to collect and analyze vast amounts of processes more than 24 Petabytes; there were 2 billion
data generated worldwide. [3] stated the following: "Big internet users in 2011 and it is expected that annual
data are high volume, high velocity and/or high variety internet traffic will increase by 667 Exabytes by the end of
information assets that require new forms of processing 2013.

and process optimization." And according to [4], big data
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All of these known companies and many more have mainly with unstructured data sets, in other words, with
access to vast amounts of data, which are generated daily a complete chaos. And most importantly, 80% of world´s
by their clients. Facebook, for example, has over one data is unstructured [5].
billion active users worldwide [6] posting what they like Each industry is now capable of using the
and what they do every day and Amazon has 282 million information in ways that was not able to before because
visitors a month to their web page [7], leaving information of technology limitations and can benefit from using big
about what products they like and how often they buy it. data for an improved decision-making. But even with
So, knowing how to analyze these data and discovering available technology, big data poses a big opportunity
all the information hidden inside becomes a very and also a big challenge, as the power does not
important goal for the companies; knowledge becomes fundamentally rely on processing it, but rather on how
power which companies can leverage to gain a one extracts value from it. The potential to leverage big
competitive advantage. But, of course, the question is: data is unlimited and whatever the debate over the
how can they do it? definition, there is no doubt that the implications of big

Ever since the massification of internet access and data are revolutionary and will lead to new opportunities
the rise of e-commerce, companies have gained increasing in the coming years. In the big data age, there is only to
amounts of details about their sales, manufacturing, win for people with the right big mindset. 
logistics, all-sort-of-costs, but most importantly about
their clients (which goes from their personal information The Dimensions of Big Data: By reviewing the existent
to their shopping preferences and driving behavior), just literature, it was found that big data spans four
to mention a few. However, in many cases, these data are dimensions:
not properly managed and the opportunity to harness
information as a competitive catalyst to create better Volume: The vast amounts of data generated every
products, to make better marketing campaigns, or to gain second, which includes both simple and complex analytics
a 360º view of the customers is lost. In this context, “the and which pose the challenge of not just storing it, but
ability to harness the ever-expanding amounts of data is also analyzing it [9].
completely transforming our ability to understand the
world and everything within it” [8]. Big data analysis Velocity: The speed at which new data is generated and
improves the decision making process to make better, moves around as compared to the time window of
more frequent, timelier and more granular fact-based translating it into intelligent decisions [9]. Consider the
decisions. Big data is important as it allows to understand importance of this particular dimension when taking into
not only the value of collecting the data, but also the account that “for time-sensitive processes such as
value of keeping it because it can be reused for a catching fraud, big data must be used as it streams into
numerous of secondary purposes. your enterprise in order to maximize its value” [10].

It is vital to understand the very meaning of the word
big data, as it is essentially a misnomer, comprising two Variety: The increasingly different types of data,
very important but different aspects. On one hand, it structured and unstructured, from a large number of
denotes huge data sets which come in volumes and diverse data sources (e.g. from financial data to social
varieties never seen before and which cannot be analyzed media feeds, from sensor data to click streams and log
or processed by means of the existing conventional tools, files) [9]. Big data refers mainly to unstructured datasets,
requiring, therefore, the development of new technology. which are not owned by a company and which can be
On the other hand and most importantly, when talking generated anonymously or not, both by users via web,
about big data, it is not the actual volume of data that but also by sensors, cameras, monitoring solutions,
represents the main issue in discussion, but rather the equipment, etc. in the most various formats and
phenomenon that we are trying to record and understand standards.
and the hidden patterns and complexity of the data itself.
In consequence, the definition of big data encompasses Veracity: Statistics show that 1 in 3 business leaders
any data set that is too complex in the sense that is don’t trust the information they use to make decisions [5].
lacking a pattern and which is too large to be managed in It is quite important to note that all too often the data can
traditional relational databases. The difficulty and the real be a complete mess, some data being intrinsically
challenge concerns capture, storage, analysis, handling, inaccurate and other data becoming inaccurate through
viewing and sharing of data, inter alia, as we are dealing processing errors [11].
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The Competitive Advantage of Big Data: Companies in technology has solved this difficulty, as companies are
almost every industry are focused nowadays on able, for example, to use the collected data and conduct
exploiting data for competitive advantage, on how to controlled experiments to make better management
extract value from it. The volume and various aspects of decisions; moreover, the sophisticated analytics can
data have so far outstripped the capacity of manual considerably improve the decision-making process.
analysis and conventional databases, in which case new Hence, the only thing left is for businesses to decide what
platforms and big data tools are being developed. they want to find out. Data monetization is the promise of
Moreover, the development of new algorithms makes it big data and it represents an advantage for both small and
possible to connect datasets in such a way that broader large companies.
and deeper analyses are possible when compared to past As  previously  mentioned,  Harvard  Business
situations. Review  [1]  has  rated  data  scientists  as  the  sexiest  job

One of the most notable advantages of big data in of the 21st century and this can only be due to one
general is related to the fact that all observations can be reason: the scarcity of data scientists. As [1] clearly
used in the analysis. In the small data age, we might have stated,
used an expensive sampling technique, but now we do “If capitalizing on big data depends on hiring scarce
not have to sample anymore. In consequence, one does data scientists, then the challenge for managers is to learn
not need to have pre-established hypotheses. By having how to identify that talent, attract it to an enterprise and
recorded all the data points there are about a make it productive. None of those tasks is as
phenomenon, one can run regression analyses and straightforward as it is with other, established
change the hypotheses accordingly. organizational roles. Start with the fact that there are no

“Large-scale data gathering and analytics are quickly university programs offering degrees in data science.
becoming a new frontier of competitive differentiation” There is also little consensus on where the role fits in an
[12]. In other words, the analysis of large data sets will organization, how data scientists can add the most value
establish the path for future competition among and how their performance should be measured.”
organizations, fostering productivity, growth and According   to   a   McKinsey   Global   Institute
innovation. What each company chooses to do with the report on big data [13], the United States alone will need
data it generates can make the difference between over 1.5 million more data-savvy managers and analysts
progress and stagnation. However, not too many to take advantage of big data. And this is a big thing
business leaders truly understand the potential that big already.
data poses over their companies. The following lines However, in order for big data to turn into a
pretend to draw attention upon the most important competitive advantage of a firm, one needs to take into
benefits resulting from the use of big data, in an attempt consideration the wider context in which the data were
to highlight its true potential and, therefore, competitive created, as too many times companies gather data without
advantage. a thorough understanding of it. Or even worse, too many

If history has taught us something is that in general, analyses have created stories including certain data and
executives take action and try to develop novel strategies discarding other data, which led to consider the
for their organizations only when those organizations conclusions unreliable. One can take as an example the
pass through a crisis or a threat, but not before. The same quite recent financial crisis, when “it became clear that
rule seems to apply to the use of big data. Even though banks and rating agencies had been relying on models
the users of big data have increased over the past few which, although they required a vast amount of
years, most big data strategies have erupted at times of information to be fed in, failed to reflect the financial risk
sorrow. Hence, leaders and decision makers must in the real world” [14]. Hence, a significant judgment is
understand that big data allows taking action before the necessary to decide what is right and what is wrong in
organization undergoes a crisis. this new era of data analytics and one must remember at

Business generates huge amounts of data, which up all times that data itself isn´t the solution, but rather the
until few years ago it required major investment to be means to obtain the solution [2]. 
archived. And even when archiving did not represent a Also, as [11] stated, 
problem, still there would be the issue of only being able “It's natural to expect a return from our investment in
to analyze a small percentage of the data, not fully taking data and analytics, but there's a sneaky side effect. People
advantage of its  potential. Today´s   advancement in will "find" what they think you want. Saying upfront that
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you expect a 10% uptick in revenue can cause people to
find a short-term 10% growth that's not there for the long-
term, to be so busy looking for the 10% that they'll miss a
potential 100% gain, or miss negative correlations
entirely.”

Hence, it is important to note the ethical challenge
that big data raises. As the internet is being invaded by
more and more technological applications, the only thing
one has to do is to fill in some numbers and the program
gives you the results you are looking for. Hence, one
does not even have to know about basic statistical
analysis; the complex algorithms do all the work. But in
this context, big data raises a big problem: 

The ability of lots of people to run regressions (or
plug in values into web applets) also raises the real
possibility that a lot of shoddy crunching is going to be
done. A little knowledge can be a dangerous thing. Just
because you can get a statistical program to run a
regression and produce a prediction, doesn´t mean that
the result will be valid. The key question is: valid
compared  to  what?  Even  crude  statistical  analysis  is
likely  to  do  at  least  as  well  as  traditional  experts in
making  predictions.  But the weekend Super Cruncher
isn´t likely to do as well as people who have solid social
science or statistical training. In the world of democratized
data mining, decision makers all the more will want to seek
out Super Crunching audits to make sure that their
statistical model hasn´t somehow gone terribly wrong
[15].

Maybe now it could be the right time to consider that
the big data age might require the creation of a new World
Trade Organization (WTO) which would oversee the flow
of digital goods and services.

The challenge of big data is to capture information
about market, customers, products and services and to
analyze it with the objective of gaining a competitive
advantage. For now, companies can keep performing their
normal activities without having to worry too much about
the phenomenon of big data, but if they want to know
what the market thinks about their products and where
their active customers are, then the approach should be
changed. Big data should be seen as an opportunity, a
catalyst for a marketing strategy based on data accuracy
once considered impossible. Only by taking into account
that about 90% of the data available in the world today
has been created in the last two to three years, the picture
of the near future becomes more blurred. However, one
thing is clear: in the future, big data will allow companies
to obtain answers to questions now considered
impossible.

Fig. 1: The challenging dimensions of Big Data

The Big Data Model Expanded: The previously mentioned
ideas helped us derive the following logical model (see
Fig. 1) for big data, which goes beyond its four more
conventional and technical dimensions of volume,
velocity, variety and veracity. As such, big data becomes
a function of complexity, connectedness and context,
being these, the actual challenging dimensions brought
out by big data and the ones that would assist the
decision maker in converting big data into a competitive
advantage.

Context: Defined as the ability to understand and to
successfully respond to the new challenges posed by the
massification of Internet access, as big data should not
start with the creation of new technology, but rather with
tackling existing business problems. Moreover,
understanding the context is essential when dealing with
big data, because raw data could mean anything without
a thorough understanding of the context that explains it
and turns it into a story about the firm´s performance, as
previously stated. The context allows big data to convert
into knowledge, i.e. meaningful information that can be
used to make intelligent decisions. 

Connectedness: Defined as the ability to understand data
in its wider context and within its ethical implications. In
an increasingly connected world, a company which
organizes its internal data even with the best business
intelligence software, might not achieve its true potential
if its data remains isolated from the rest of the data
universe, including news, social media and all other
relevant sources. Information managers must
fundamentally rethink their approach to data, engaging
and building effective relationships among all the
dimensions of information management. 

"The business's demand for access to the vast
resources of big data gives information managers an
opportunity to alter the way the enterprise uses
information. IT leaders must educate their business
counterparts on the challenges while ensuring some
degree of control and coordination so that the big-data
opportunity doesn't become big-data chaos, which may
raise compliance risks, increase costs and create yet more
silos" [16]. 
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Complexity: Defined as having the skills to survive and REFERENCES
thrive in the face of complex data, which will become a
core competence of enterprises that are increasingly using
new forms of information in their attempt to look for
patterns that support their business decisions. It refers to
acquiring the abilities to identify the key data and
differentiate the information that truly has an influence on
the organization. Also the organization faces the
challenge of understanding how its decisions impact on
the stakeholders affected by the use of the information,
both positively and negatively. And probably, one of the
important abilities related to the complexity of the use of
data refers to being able to learn from mistakes,
understand the interdependency of actions, the range of
implications and the ethical basis on which business
decisions are being made when it comes to big data. 

CONCLUSION

Big data refers to large data sets from various sources
whose size makes it challenging to capture, manage and
process using conventional information technologies [17].
There has always been technological progress, but what
is new is the increasingly rapid and continual
transformation of data into meaningful knowledge and
therefore, into concrete applications that would in turn,
create a competitive advantage. “This phenomenon is
known as technoscience and firms play an important role
in it. By mastering the methods and tools of scientific
rationalization, they have been able to make use of it in
their economic strategies” [18].

Big data is creating new opportunities and is
therefore, an element of economic power, as it promises to
revolutionize the way firms will leverage data-driven
strategies to innovate, compete and capture value from
deep and up-to-real-time information. Yet, many firms are
still struggling to realize the full value of the data they
have at their disposal [19, 20].

The main goal of big data analysis should not be
merely to understand the numbers by running regression
analyses, but to understand the behavior behind the
numbers; and this is the true challenge posed by big data
in order to affect change and gain competitive advantage
[21]. The present paper contributes, therefore, to raise
awareness over the potential of big data by means of
drawing attention upon its more challenging dimensions
of context, connectedness and complexity. By
understanding this expanded perspective, decision
makers can much better appreciate the value added which
big data has to offer and how it can become a competitive
advantage for the firm. 
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