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Abstract
The aim of literature review has been compiled in order to examine the historical information that is available surrounding the subject of ‘Big Data’ to establish a backdrop to the study being undertaken. Through the literature review, the author is attempting to create substance through its content and give a solid foundation to create relevance and substance to the findings presented later on within the study. Utilising a variety of sources the literary review has attempted to reveal the history behind big data, and how this has evolved over time to become a significant platform to the way in which modern humanity processes understanding. The study takes an esoterical look at the applications that have formed the creation of the phenomenon over the course of time, its application and place within the business world along with its importance and ability to create a differential platform within a business environment.   It is with this in mind that big data is becoming the link between sustainability and management of resources, through the greater understanding of consumer behaviour, competitor strategy, supply chain management, social trends and the next big thing to influence and encourage business growth across all sectors.









Chapter 1

1.1 Research Rationale 
“If you don’t have a competitive advantage, don’t compete” (Welch J) 
“We are, it is surmised, a quarter of the way into the second half of the information age revolution” According to McFarlan, well acknowledged business practice and application we readily accept today, was not even considered 20 years ago (Jelassi T et al’ 2014 quoting McFarlan pp. xxiii-xxv)
The aim of the study is to determine an understanding of what ‘Big Data’ is, its history and how it has evolved, establish who is using it and the effect ‘Big Data’ is having in Business. It has been established by Farrar et al’ 2005 in their book “The world of flat” that three significant events took place between 1989 and today that have shaped the way the world does business. The first of which being the fall of the Berlin wall in 1989 in conjunction with the introduction of China to the global market, which instantly opened up a 3 billion strong un-tapped market place for the modern business world to exploit. The second being the stream of activities brought around by the Netscape IPO in October 1995 saw the beginning of the internet era and the emergence of e-business and e-procurement, propelling the world towards an open system network and widely accessible data streams. The third of these events it is suggested is the overcapitalisation from the world’s leading telecommunication giants to create a fibre network, collectively creating a virtual cost free highway and cementing the foundation for today’s digitised economy. Fundamentally transforming the way global enterprise engage in business activities, giving rise to terms like, insourcing, outsourcing, supply chaining, informing, to name but a few. (Farrar et al’ 2005)
At the turn of the century analytics and intuition were already identified as a catalyst for business prediction, however analytical analysis was considered a massively expensive undertaking, even after the introduction of software systems such as SAP (Systems, Application and Products) a leading German based software company. Morley M (2017). At the turn of the 21st century the ability to analysis strategic data was very much open only to a handful of large corporations, multi nationals and global enterprises. Those companies that could afford such systems, and had the capacity and resources available in the form of large IT departments’ computer driven infrastructure, were in a position to wield and harness this tool. Such companies found themselves, very often being overwhelmed by the flow of data being produced, siloed, duplicated or simply ignored as data noise. In just over a decade, and with the introduction of Web 2 the majority of companies worldwide are starting to realise this resource, as holding the key to strategic information, that can positively assist in everything from, global, national or local trends, with up to the minute data streams, already mathematically equated, scrutinised and available for all to access. (Henderson B quoting Wiley J 1998) A simplistic synopsis would be if a company wanted information on the most commonly used cloth within the fashion industry for instance. Only a few years ago this would have taken an army of dedicated analyst’s weeks, month’s even years to observe, draw, collate, calculate and prepare into some form of legible format. Today this information can be retrieved within seconds, sources legitimised within a minute, and information submitted in report format within five. In “2016” Google Analytics was launched, demonstrating  just how in demand data is getting , how hungry the world is becoming for the ability to quickly and easily assess pre-existing, up to the minute and even live streamed information right here, right now. 
Based on the above, it is obvious how rapidly the evolvement of data uses are happening, the way in which data is being stored, processed and made available. By capturing through the use of research, a window into where the phenomenon is today, how the technology has historically evolved and to make some summation into its uses in the future. Through this process the author believes that a project that evaluates the analytical tools now at the business world’s disposal, comparing historical reports, and conducts primary research into the subject, that a well-rounded, informed and tangible report may be the result.
To further justify the rationale behind conducting research within the confines of the proposed project the author aims to reveal the importance, influence and power “Big Data” will continue to have within the context of the business environment. Also, the necessity of all business, large, medium or small, start up or global enterprise, to embrace and implement its use as a matter of priority in order for the competitiveness of any business to remain stable or advance.
Through this report, the relationship between the uses of ‘big data’, its influence or potential influence on corporate strategy and competitive advantage will be explored extensively in order to demonstrate just how important it is to interpret the data available. A look into companies such as Kodak and its’ inability to foresee the impact of digital photography would have on their business is an example of utilising the information the world is generating. Founded in 1890, by the early 1970's Kodak had positioned itself as market leader in the US, holding an incredible 90% of the film manufacturing and camera market and rated as one of the world’s top brands. The company’s inability to change direction based on global trends ultimately sealed their demise, with the emergence of mobile phones and tablet technology. (Atkinson S 2014)



1.2 Assumptions, Limitations and Scope
Assumptions have been made throughout the study process as to the accuracy of information used from secondary sources; however every effort was made to use either data from peer reviewed articles, books or credible on-line sources. During the delivery of the survey, every effort was made to instruct the participant as to the parameters of the study, including that the company participating in the survey must have installed and be using ‘Big Data analytical software of some description. Please see key notes at the top of the survey displayed in appendices 1.
The limitations of compiling such a report is the extent to which companies will disclose the use of ‘Big Data’ analytics, exactly what ‘Big Data’ is being used for, and the extent of its application with regard to competitive advantage within the market place. Within the study, the author has attempted to use historical records that are available, and within the public domain, as ‘Big Data’ in general terms is still being regarded as contentious in its resolve with many concerns being raised as to personal privacy, cross company data sharing and the extent to which governmental departments should have access to the data being generated. To this end, the author has, evaluated information that companies have published in regards to this, made reference to a host of authors work in regards to the subject and has conducted a 10 point questionnaire, specifically targeting small and medium enterprises in an attempt to establish, from the 50 companies targeted, whether they have in fact started to use ‘Big Data’ analytics within the general scope of business strategy, what software applications have been deployed, the primary reason ‘Big Data’ is being used within the organisation and what effect this has had on the organisations ability to differentiate.  
The scope of the study is an attempt by the author to unveil a comprehensive analysis as to what big business is using the technology for, through historical data available, availed, through the use of a target audience survey, the extent to which small and medium sized companies are deploying ‘Big Data’ analytical software and the reasoning behind its deployment. The questionnaire has been developed in order that some insight into its application can be established, give quantitative statistical analysis with regards to its use, scope and application and surmise from the information gained what its future within business will be to create competitive advantage if the future.   



Chapter 2
2. Literature Review 
Introduction 
Influenced by the rapid and unparalleled expansive growth in commercial usage of the internet over the last few years by both companies and consumers, ‘Big Data’ has emerged as both a scientific and marketing discipline which gathers, analyses and extracts informational value from masses of business and customer online interaction. The definition of which in the context of computing is “extremely large data sets that may be analysed computationally to reveal patterns, trends, and associations, especially relating to human behaviour and interactions” (Oxford Dictionaries.com 2018) “It is streamed from daily life: from phones, credit cards, televisions and computers; from the infrastructure and fabric of our cities; from sensor-equipped buildings, trains, cars, planes, bridges and factories. The data flows so fast that the total accumulation of the past two years from 2012 to 2014- a zettabyte dwarfs the prior record of human civilization (Shaw 2014 p30) 
Many companies, not for profit organisations and governments have recognised the potential of ‘Big Data’. While the potential power of ‘Big Data’ analytics is already well established, a key challenge lies in the integration of big data within an organisation’s overall business strategy. On the face of it, it would seem that this requires a significant and concentrated commitment by an organisation of resources in terms of finances, manpower and time allocation- as well as a desire to both plan and execute its implementation. (Jobs et al’ 2016) The literature review that follows has been compiled in order to evaluate the evolution of ‘Big Data’, its applications, effects, ethical implications, benefits and pitfalls as well as its importance within business as a strategic tool to enhance and sustain competitive advantage across all sectors.  

2.1 What is data, and how it can be used 
‘Data’ is defined as being  descriptions, ‘quantities’, ‘counts’, ‘characters’ or ‘symbols’ on which operations are performed by a computer, which may be stored and translated in the form of electrical signals and records on magnetic, optical or mechanical recording media, in any format”. “Data is derived from the Latin Datum meaning ‘that which is given’ (Oxford Dictionaries.com 2018) “It’s anything that when analysed becomes information, which in turn is the raw material for knowledge, the only true path to wisdom. Look at the data on data, and before the scientific and industrial revolution the word is barely used. It starts to appear in print, as scientists and the state, gather, observe and create more and more of it”. (Fry H 2016) Datskovsky, describes ‘Big Data’ as datasets that grow so large they become awkward to work with using traditional methods, suggesting that the difficulties of this may include data capture, storage, search, sharing, analytics, and visualising. These huge amounts of data, can sometimes be referred to as ‘dark data’ in certain circles, describing the vast data stored by organisations that are accrued over time that is not part of their day to day operations, the data that does not get erased because you may need it someday. (Datskovsky, G 2013)
[image: Data_info_knowledge_wisdom]
The diagram above illustrates the practical application of data into everyday life and suggests that the world that we live in today, simply would and could not exist without the influence of data and the knowledge that is learned from its application. Bell writes, in a recent journal entitled ‘Creating Competitive Advantage using ‘Big Data’’ that it would seem every organisation is on the ‘Big Data’ bandwagon, but he surmises, “Rallying around the newest, new thing is one thing. Understanding what ‘Big Data is and how it can move your organisation forward to lead the pack is quite another.”  (Bell, P 2013)
 “Data is the new currency of our time.”(Fry H 2016) According to Professor Luciano Floridi (2016) a Philosopher at Oxford University suggests that “Data has almost become the new word for everything, crime, lunacy, literacy, religion and drunkenness, you name it, somebody is gathering information about it. It offers the ability to be transformationally positive. It is in one sense just the reduction in uncertainty.” (Floridi L 2016) It is how weather is predicted, it dictates how we shop, justifies our existence and quantifies and regulates political decision making and is moulding the way the modern world conducts itself.  ‘Data’, the mathematical calculation, the fundamentals’ behind all of this; data being the bridge between reality, the world we experience, touch, feel and live within and the hidden mathematical calculations that are carried out in the back ground.  (Floridi L 2016) 
 “Pretty much every industry you can think of now relies on ‘data’” (Fry H 2016). According to Professor Floridi who states that “We are lucky that we are undergoing a major revolution in human history. The digital world, replacing the analogy world, a world based on ‘data’ and ‘codes’, rather than a world made of biological and physical data”. (Prof Floridi L 2016)
2.2 The evolution of Data and ‘Big Data’ Analytics
Surprisingly, before the early part of the nineteenth century, the world existed primarily without ‘data’. The first examples of its use can be traced to a man by the name of ‘William Farr’ around 1830, who was one of the first people to be credited with the ability to use ‘big data’ on an industrial scale. Farr, a medical physician, became fascinated with statistics, and using these statistics started to calculate the life expectancy of the average human, when comparing life style and environmental factors he was able to predict with some accuracy that persons living in a large city had a much lower life expectancy than a person living in a more rural environment. Recognised for his earlier work with the interpretation of data statistics, ‘Farr’ was based at ‘Somerset House’ in London in 1839, the home of the then general registry office, having literally hundreds of staff at his disposal in order to analyse vast amounts of data. William Farr spearheaded the census for the country, recording every single birth, death and marriage, creating very useful information that could shape political policy and help form society. Farr’s big breakthrough came, after much trial and tribulation, using the data being gathered and the resources at his disposal to pin point the source of the cholera epidemic sweeping Britain at that time. Using the data that had been gathered and recorded Farr revealed that it was sewerage contaminated drinking water that was the cause of the epidemic. It was this information that became pivotal to the combatting of the disease and virtual eradicate of cholera in the modern world (Fry H 2016).  
2.3 Early Development of ‘Big Data’ within a Business application
When first used to capture things like census ledgers the data was originally stored long form and could take the best part of a decade to process. Meaning that the statistical analysis derived from these records, were, by the time of publication, often outdated.  A deceptively simple solution got, what is now called the ‘information revolution’ underway, which was the recording of data as holes punched in cards.  By the 1950’s processing simple calculations were routinely mechanised, laying the groundwork for the next generation of data processing machines.  J Lyons, purveyor of fine British tea and cakes at the time, had hundreds of tea shops across the UK. ‘Lyons’ had a huge amount of data which needed to be processed for business and accounting reasons, often a transaction was for a very low value item like a cup of tea, but represented millions of transactions a day across the purveyors network of shops. In order to record each transaction, each was allocated a voucher, recorded and passed through to accounts for data capture. The handling of these millions and millions of transactions of data, the storage of that data, is the key to the business problem. A problem handled today by digital programmable till networks, servers and data processing software, but back in the 1950’s a business problem yet to be solved. In order to find a solution to the problem Lyon’s management team took the world by surprise when in 1951 they unveiled the ‘Lyon’s electronic office’ or ‘LEO’ for short. At the time, only a handful of computers existed, and they were used solely for scientific and military research. So a business computer was a radical development of what this ‘brand-new technology’ could be used for. Although crude and rudimental by today’s standards ‘Lyon’s used the humble telephone from store to head office, where the transactions of the day were reported to a card punching technician, who would record the data given onto a card as the information was fed to him or her, from there the cards were fed into Leo, in order to record and calculate the millions of transactions being fed to it.” (Dr Fry H BBC 2016)  
 An academic paper written by ‘Cloud Channon’ in 1948 effectively laid out the mathematical framework for the data revolution, that was just beginning.(Shannon C 1948) During World War Two he worked on data inscription systems, including one used by Churchill and Roosevelt. At Bell laboratories, Shannon was trying to solve the very familiar problem of noisy telephone lines. In the analogue world of the twentieth century telephones, your speech was converted into an electrical impulse using a handset, and then transmitted down a series of wires. The voice signals would travel along the wire, detected by the receiver at the other end and then be converted back into soundwaves to reach the ear of whoever had picked it up. The problem was that the further the telephone signal travelled down the line the weaker it would get. Eventually you could not hear the conversation with the amount of noise on the line. You could boost the signal, but you would be boosting the noise too. Shannon’s genius idea was just as simple as it was beautiful. (Dr Fry H 2016) The breakthrough was converting speech into an incredibly simple code. First the audio wave is detected, then sampled. Each point is then assigned a code of ‘ones’ and ‘zeros’. The resulting long string of digit’s can then be sent down the wire, with the ‘zero’s’ as brief low voltage signals and ‘one’s as brief bursts of high voltage. From this code the original audio can be cleanly reconstructed and be re-generated at the other end. Shannon was the first person to publish the name for these ones and zeros, the smallest possible pieces of information. They are called ‘bit’s’ or binary digits and the real power of the ‘bit’ and the mathematics behind it, applies way beyond telephones. This breakthrough offered a new way for everything, including text and pictures, to be encoded as ones and zeros. (Dr Fry H 2016) 
 Prof Luciano Floridi suggests that “If anyone has to be identified as the genius who developed the foundational mathematics, the foundational science for our age, is a man by the name of Shannon. It is important to clarify that the theory developed by Shannon, is about data transmission. It has nothing to do with meaning, truth, relevance, importance of the data transmitted. So it does not matter whether the ‘zero’ and ‘one’ represent an ounce or two, heads or tails or if it is going to rain today. For a theory of information is data ‘anyway’ and if there is a fifty, fifty chance that it will or will not rain, or whether a coin will land on heads or tails. The amount of information that Shannon, the ‘Shannon information’ communicated is the same.” (Prof Floridi L 2016)
2.4 The Mathematical Theory used to Evaluate Data
“‘Shannon Information’ is not information like you or I may think about it. Encoding any and every signal, using just one’s and zero’s is a pretty remarkable breakthrough. However Shannon also came up with a revolutionary bit of mathematics.” (Dr Fry H 2016)  
[image: Image result for shannon's theory]The Shannon’s Equation
This equation is the reason you can fit an entire HD movie onto a flimsy bit of plastic, or the reason why you can stream films on line. “It is the sum of the probability or each symbol turning up, times the number of ‘bit’s’ in each symbol. This very clever bit of inside mathematics means that the code for any message can be quantified. Not every letter or every symbol for that matter needs to be coded equally.” (Dr Fry H BBC 2016) 
 In order to understand the ‘Shannon theory’ more clearly the game of scrabble can be used as an analogy. Imagine the creation of a new alphabet containing only the letter ‘A’ and you had a scrabble bag only containing ‘A’ tiles inside it, then your chances of pulling out an ‘A’ would be one (1) as you would be completely certain of what was going to happen. Using Shannon’s maths the letter ‘A’ contains zero ‘bits’ of what is known as Shannon information. By extending this alphabet to two letters, A and B with an equal numbers of both in a bag,  the chances of pulling out an ‘A’ are going to be half, (0.5) and each letter contains one ‘bit’ of Shannon information. Of cause when transmitting real messages, you will use the full alphabet, but English, as every other language, has some letters that are used more frequently than others.  Taking a common letter like ‘H’ it can be predicted that this will appear (9.5%) of the time this will have a Shannon information value of (4.1) bits. Incidentally the letter (H) has a scrabble score of (4), but of course there are some much more exotic and rear letters like (Z) for instance, that appears about (0.0007) percent of the time. That gives it (10.5) ‘bit’s, and a scrabble score of (10). ‘Bits measure our uncertainty, if your guessing a three letter word in scrabble and you know the first letter is ‘Z’, it gives you a lot of information about what the word could be, but if you know the first letter of a three letter word is ‘H’, because it’s a more common letter. In this instance you have far less information and therefore far more uncertain about the answer. Fry suggested that if you wrap up all that uncertainty into an equation then you end up with this. (Dr Fry H 2016) 
“You cannot really overstate the impact that ‘Shannon’s’ work has had, because without it we would not have ‘j-pegs’ or ‘zip’ files, ‘HD’ movies or digital communications, but it just doesn’t stop there, because while the mathematics of information theory doesn’t tell you anything about the meaning of data, it does begin to open up a possibility of how we can understand ourselves and our society, because pretty much anything and everything can be measured and encoded as data.” (Dr Fry H BBC 2016) 
2.5 The importance of ‘Big Data’, its business application and who is using it?
Utilisation of ‘Big Data’ has the potential to drastically improve efficiency within sales, production, logistics and marketing. It is established that ‘Big Data’ is being used to effectively improve areas such as: 
· Information Technology: - analysing the patterns within existing logs, improvements to security can be established.
· Customer service: - information gathered from call centres can be used to establish consumer dissatisfaction and satisfaction “touch points” throughout the “customer journey”.
· Risk assessment: - through the analysis of financial data gathering information from financial markets, financial decisions can be made on the evidence presented.
· Research and development (R&D): - by understanding customers’ preferences, organisations can modify products and services to better suit consumer demands.
(Ularu E.G et al’ 2012) to name but a few.
The use of ‘Big Data’ is becoming a critical way for leading companies to outperform and outstrip their competitors. Utilising data-driven strategies to innovate, compete, and capture value. ‘Big Data’ will help to create new growth opportunities and entirely new categories of companies, such as those that aggregate and analysis industry data. McGuire (2017) urges forward-thinking leaders across all sectors to begin aggressively building their organisations to be ‘Big Data focused, suggesting that 
· ‘Big Data’ can unlock significant value by making information transparent. 
· As companies and organisations create and store more transactional data in digital form, they can collect more accurate and detailed performance information on everything from product inventories to sick days and therefore exposes variability and boost performance.
· ‘Big Data allows ever narrower segmentation of customers and therefore much more precisely tailored products and services.
· Sophisticated analytics can substantially improve decision-making, minimise risks and unearth valuable insights that would otherwise remain hidden.
· ‘Big Data’ can be used to develop the next generation of products and services i.e. manufacturers are using data to obtained from sensors embedded in products to create innovative after-sales service offerings, like proactive maintenance in order to avoid failures in new products.  (McGuire T 2017)
Managers and executives that have embraced ‘Big Data’ analytics are those that have recognised the fact that the future is so uncertain that it is difficult, even after the fact, to tell a good decision from a bad one based on its outcome. It can be said that in the world of business a poor managerial decision can run into a stream of good fortune and still turn out well in the end, just as a seemingly brilliant decision may hit a stream of bad luck or be influenced by sudden market trends or sudden changes to legislation or government policies and end up being a non-starter. The importance therefore when analysing a managerial decision, or for that matter the decision maker, is to look at the process by which decisions are made. Bell P (2013) Suggests that increasingly when we look for ‘great decision makers’ that we have begun to look at the way they have handled the data and analytical input to their decision-making processes. Reiterating the notion that the manager or executive who goes out of their way to achieve an understanding of data and analytics will be able to control the discussion and capture the great benefits from data-driven decision making. (Bell P 2013) Echoing this sentiment McGuire(2017) writes that the use of ‘Big Data will become the basis of competition and growth for individual firms, enhancing productivity and creating significant value for the world economy by reducing waste and increasing the quality of products and services. (McGuire 2017)  
Bernard Marr, the author of the book ‘Big Data’ in agreement with Farr, suggests that data is and has become a huge influence in all our lives. Be it ‘Sport’ from the half time statistics we now take for granted to the high tech gadgetry players are now wearing to monitor everything from heart rate, to field positioning.  Not to mention the influence ‘Big Data’ is having on all our lives from health care, preventative health, our homes, cars, our love lives and even data apps that monitor parenting patterns. (Marr B 2015)

2.6 ‘Big Data’ Models and Theory
In recent times ‘Big Data’, ‘The Internet of Things’ and ‘The Deep Web’ have captured the imagination of not only the resident companies within Silicon Valley but also a wide and varied array of other industries, governments and non- for-profit organisations that have fashioned novel and creative ways in which to analyse, interpret, deploy and utilise vast streams of data. Today, many well-known, successful companies focus a substantial part of their business around ‘Big Data’ and its uses in order to radically enhance ‘competitive advantage’ from Google, Netflix, Uber, Facebook and a host of Insurance companies, the list goes on. In a general context the media at large, activists, bloggers and scientists regularly divulge trends distilled from huge swathes of analysed data. In order to provide proof of social trends to illustrate the results of un-imaginably complex information and therefore sway opinion or influence a decision.  Analytical software developed by companies such as SAP, IBM and others are becoming increasingly popular tools within the business world in order to manage sustainability, increase operational efficiencies, risk management and recognise opportunities.  IBM’s ‘Smarter Cities’ initiative, designed to assist governments in running cities more efficiently are readily available and implemented in order to reduce traffic congestion and limit emissions , improved waste collection efficiency or the management of water or power to name but some of its applications . All are using ‘Big Data’ analytical software to achieve this. (Etzion & Alberto Aragon-Correa 2016) In contradiction to the word ‘Big’ within ‘Big Data’ it is not ‘Big’ that defines what ‘Big Data’ is (Constantiou & Kallinikos 2015) It is now well accepted that ‘Big Data’ differs from ‘regular’ data along four dimensions known as the ‘Four V’s’  being volume, velocity, variety and veracity. In an article published by Wired magazine in 2008, it was suggested that “’Big Data’ is a firehouse of unstructured and potentially heterogeneous (varied) information from a wide variety of sources with different levels of integrity. Therefore when it comes to a lot of data, more isn’t just more, it’s different”. (Anderson, 2008) It can therefore be said that it is not so much where the data is or what the data are; it’s what the data can enable or create. The underlying prize with ‘Big Data’ therefore is the ability to generate insights that are unattainable with small amounts of data. Another attribute to the use of ‘Big Data’ is that it has the ability to overcome the limitations that traditional sampling is bound by. In general terms ‘Big Data’ enables far less inference, it includes more heterogeneous perspectives, automates the collection of information. In the context of analytics, pattern is paramount; ‘Big Data’ promotes correlation and avoids causality. Leading big data analysts go as far as to suggest that big data renders theory obsolete. Traditional theorists argue that in fact more theoretical thinking is paramount to understanding the complexities of reality that are captured and interpreted by ‘Big Data’. In a bizarre twist, researchers that have traditionally lived and died by describing the world through a theoretical lens, are at a quandary as ‘Big Data’ throws up the concept that it may require theoretical thinking around an anti-theoretical or agnostic context. (Etzion & Alberto Aragon-Correa 2016)    
2.7 Who is using ‘Big Data’?
The big business players of today, the likes of “Amazon, Google, Walmart, Tesco’s and Facebook” are already embracing ‘Big Data’ analytics, monitoring consumer spending, choices, wants, needs and habits to create competitive advantage. According to O’Neill (2016) in a recent article, when researching 10 large companies already using ‘Big Data’ found that:
Amazon, the retail giant uses ‘Big Data’ in a variety of different ways. From the massive amount of data that it collects from its massive customer base, names, addresses, payments and search histories are all filed away within its data banks. Using the information it collects in advertising algorithms, and to improve customer service relations. When calling Amazons help desk, the operator will already have all of your pertinent information to hand, allowing for a faster, more efficient customer service experience.  
American Express uses ‘Big Data’ to analyse and predict consumer behaviour. This is achieved by analysing historical transactions and incorporating more than 100 variables, employing sophisticated predictive models in place of traditional business intelligence-based hindsight reporting, thus affording the company a far more accurate forecast of potential churn and customer loyalty. It has been suggested that from this intervention, Amex claim that in their Australian market, they can predict 24% of accounts that will close within four months.
BDO, a national accounting and auditing firm uses ‘Big Data’ to identify risk and fraud during audits. In the past the company when attempting to find the source of a discrepancy would have involved numerous interviews and countless hours of manpower. Having the ability to analyse internal data first significantly narrows the field of enquiry and streamlines the process. 
Capital One utilises ‘Big Data’ predominantly for marketing purposes, employing ‘Big Data’ management systems to assist them in ensuring the success of all its customer offerings. Through the analysis of the demographics and spending habits of its customers, the company determines the optimal times to present various offers to clients, thus increasing the conversion rates from their communications. This results in a better uptake as marketing strategies become far more target orientated and relevant to its clients, and therefore drastically improving budget allocations.
General Electric (GE) collects data from sensory embedded machinery deployed in the field like jet engines and gas turbines in order to identify ways of improving working processes and mechanical reliability. The relevant results from the reports generated are relinquished to the development team in order to develop tools and improvements to enhance efficiency. Estimates compiled from the company suggest that the enhanced data resulting from these reports could improve productivity across the US by as much as 1.5%, speculating that over a 20 year period, could save enough cash to raise average national incomes by as much as 30%
Miniclip, a Global digital gaming developer, distributor and publisher use ‘Big Data’ to monitor and enhance their user experience. As customer retention is vitally important, due to the nature of both the company and the sector in which it operates, making games more profitable and enhancing business growth. This is accomplished through machine data learning as data is received, reporting, analysis is to measure the successful elements of their products and allows improvements to be made in order to implement them in future development, whilst identifying and eliminating problematic components.
Netflix an entertainment streaming service that has a wealth of data at its deposal utilises ‘Big Data’ analytics to provide insight into the viewing habits of millions of its customers from across the globe. Using the data correlated to commission original programming content that appeals to its target audiences as well as utilising the information to procure the rights to films and box sets that they know will perform well. 
Next Big Sound (NBS) uses big data gathered from tapping into You Tube hits, Twitter mentions, Wikipedia page views, Facebook likes, SoundCloud plays, iTunes sales and Spotify streams in order to predict the next big thing in music. Utilising the company’s analytical capacity provides insight into social media trends, the impact of TV performances and many other sources of information that are invaluable to the music industry. The company also promotes the availability of this data to artists in order to assist in their own promotion having formed a partnership between NBS and Spotify. Due to this innovation ‘Billboard’ now publishes two charts that are based exclusively on the data produced by NBS, working with companies like American Express and Pepsi to help steer Billions of dollars to be spent on music related marketing, branding and sponsorship.
Starbucks utilises its data analysing capabilities to determine the potential success of a new pre-determined outlet site, taking the information it has and analysis, foot traffic, area demographics, consumer behaviour and location. Making informed decisions based on pre-determined data that gives Starbucks a fairly accurate estimate of potential revenue streams and a propensity towards revenue growth within the group. This is why, according to O’Neill, Starbucks can have as many as 3 outlets on a given street and still be successful, when many other companies may feel that this move is counter-productive in its approach.      
T-Mobile a US based cellular service provider also utilises this predictive technology in a similar way to American Express to predict customer attrition and retention rates and fluctuations. Having integrated data analytics tools across the company’s IT systems, utilising internal information from billing, CRM systems and the data it is privy to in regards to social media/data usage, it claims to have halved its customer defections in the first quarter of post implementation. (O’Neill 2016) 
In a white paper entitled “Big Data Meets Data Analytics”, it is revealed that Walmart handles more than a million transactions each hour, importing an estimated 2.5 petabytes of data at the end of 2012 and counting.  This enables the company to analytically combine customers past purchases, where the purchase was made via mobile phone location, internal stock control. Social media trends, the weather and generate a tailor made promotional communication. So if a BBQ was purchased by a customer, Walmart has the capability to promote a sale on BBQ cleaning products, firelighters, charcoal, gas, and BBQ cooking implements as an example in time with a day, that is or has been predicted to be sunny.  (Marr B 2015 quoting SAS Whitepaper 2012) 
2.8 Small Business ‘Big Data’
The concept that ‘Big Data’ is and will remain the rights and domain that only big tech companies and major corporates have access to, and the capital and technical know-how to utilise ‘Big Data’, is fast becoming a myth. In fact, with the falling cost of tech and Data analytical tools, utilising ‘Big Data’ in a small business will fast become the differential that defines success and failure. “Companies ranging from established giants such as IBM, SAS, and Microsoft to start-ups such as Tranzlogic and Kaggle offer affordable, cloud-based data-crunching services-which can help you get no digitised data into data-crunchable form-and today virtually anyone, can get his or her hands dirty in the great ‘Big Data’ mud pile.” (Kelleher K 2014) In an article published by Inc. Magazine (2014) revealed from three case studies that examined how three small businesses in the US have benefited greatly from investing in data mining and data analytical tools in order to significantly change the way in which they approach and do business. The first, a family run, small-town estate agency ‘Twiddy and Company’ that operates in a sleepy seaside village and specialises in holiday lets and rentals across the Outer Banks, A group of Islands that run along North Carolina’s coast line. According to the company’s marketing director Ross Twiddy, prior to investing in SAS’s business analytics tools at a cost of $40,000 dollars the company ran like most realtors, dates and weeks when the property was available and the price the owner wanted, with years of spreadsheets lying around in filing cabinets and drawers, but with the acquisition of the data analytics software the company now has a real way of analysing or making sense of the data held within them. By installing this software and capturing the data they possessed, the company instantly had access to a multitude of analytical data that enabled them to offer pricing recommendations pinpointed down to the week, on the basis of market conditions, seasonal trends, the size and location of the home, among other criteria. Citing one particular instance, Ross explains, “We noticed that the week after the Fourth of July saw a drop off in demand” ,armed with this statistical knowledge, the company sent recommendations out to all its home-owners suggesting that prices be tweaked for that week. Ross states that since making such recommendations to our homeowners, overall bookings have increased, and word of mouth recommendation rose dramatically since we started, increasing its property listing by 10% over the 3 years since implementing the software initiative and utilising the information given. (Kelleher K 2014)
The second company the study analysed was the Point Defiance Zoo in Washington, which looks at the use of analytical software to predict the weather, critically analyse online ticket sales and pinpoint discount deals to boost online ticket sales and increase its membership. The Zoo’s business and administration service manager, Donna Powell, when attempting to figure out what effects the weather was having on attendance numbers and realised that using standard weather reports was not giving her the information required to predict the effects accurately enough. The Zoo made the decision to hire the services of an analytics firm ‘Bright Star Partners’ and IBM in an attempt to solve this puzzle, instructing the firm to pair the Zoo’s historical attendance records against years of detailed local climatic data from the National Weather Service.  This reaped a surprising result, giving the Zoo an insight into anticipating, with precision, how many customers would be coming through the Zoo’s gates on any given weekend. Using this information the Zoo was able to determine the amount of staff it required for peak periods as the statistical data produced gave Powell, to within 200 people, out of several thousand, the predictive data she required to adjust staffing levels accordingly and saving the zoo thousands in salaries as a result. The Zoo, utilizing its newly acquired tool also tasked its capability to boost membership sales by 13% in the first quarter of 2014 by targeting its most frequent guests, offering targeted discount campaigns against the zip codes it had on record. Powell recalls that this initiative alone, from an initial investment of $4000.00 increased memberships sold by $ 60,000.00 during that period. The Zoo also utilized the tool to analyse online booking activity on its website, which revealed that customers bought tickets in the late evening or early morning. This knowledge helped the Zoo pinpoint time-limited deals in order to increase ticket sales. The initiative increased ticket sales by 771% over a two year period, without affecting onsite sales. (Kelleher K 2014)
The Third Company the article reflects upon is an online second hand car dealership that recognised the multiple opportunities ‘Big Data’ could present to better their customer’s experience and increase sales opportunities. The company was established on the bases of the importance ‘Big Data’ would play, even before the site was launched in 2013, having engaged ‘Kaggle’ which is an online community of online data scientists who compete and collaborate to solve ‘Big Data’ challenges submitted to them and whose clients include the like of Facebook and Merck. Ryan Keeton, co-founder of the Phoenix based company pledged a $10,000 US dollar reward in prize money for the analyst that presented the best solution. The problem posed was to find a way of pre-empting the purchase of a ‘lemon’. Stating that the company wished to pre-determine which vehicles purchased at auction didn’t meet their predetermined standards criteria which they listed. Combining the solution proposed from the winner, from ‘Kaggle’ in conjunction with other available analytical data about consumer preference and model availability. This information successfully filtered vehicles that subsequently fetched the highest prices at the lowest auction values. The initiative meant that the company offers its customers an, on average discount, of $1500 US dollars off the normal market price.  Deploying the same analytical tools, the company was also able to greatly reduce the risk of fraud when financing vehicles. Instead of using what most vehicle dealerships use the ‘buyer's credit score’ their analytical software was capable of scanning hundreds of variables across a range of credit company databases in order to weed out suspicious or un-creditworthy individuals. Giving this small company an instantly recognisable differential to its competitors for consistently lower prices and good quality vehicles in the knowledge that they would be dealing with far less comebacks and at the same time manage its risk of fraud in a more efficient and effective way. (Kelleher K 2014)
2.9 Exploring the use of ‘Big Data’ to enhance the ‘Customer Journey’
In a recent article in the Health Club Management Magazine highlighted the influences the use of data analytics is having on both customer retention and the way in which “Big Data” has a great influence on enhancing the client’s customer journey. The article, which looks into the collaborative efforts of a technological firm “Legend Software” and Gymnasium group “Halo Leisure”. Halo Leisure had identified that these two areas within the business of running a gym, were in reality two areas that they believed needed to be re-visited. “Cathy Fletcher, group sales and marketing manager states within the article that “We know that we had an absolute goldmine of information about our customers within the business, but we weren’t making effective use of it.” (Fletcher C 2017)
In order to do this a project scope was created and agreed upon, being:
· To improve customer retention
· Reduce the number of customers at risk of leaving 
· Strengthen brand loyalty and reputation
· Upsell additional services
· Gather quality feedback from its customer base

The first of these two initiatives being the ‘New Customer Journey’, which was designed to create immediate engagement with the client upon joining the gym, giving them positive reinforcement that a positive decision had been made and an instant feeling of belonging was created. This was achieved by way of automated ‘welcome’ e-mails as well as a host of communications to do with upcoming events,  activities, links to news letters to name but a few. According to the report an increase of 15% on additional services was directly attributed to this initiative as well as a host of other increased advantages. The second, which for the purpose of this report has most bearing, is the use of redundant or dark data being used to monitor consumer behaviour in order to address client attrition figures. “Using a clever set of algorithms built into the reporting, Legend was able to provide us with an alert when a customer’s behaviour changes and they may be at risk” (Fletcher C 2017) Triggers, such as outstanding debt on a client’s account, or that their normal attendance patterns, started to fall or were becoming far more irregular, as examples, were all used in order to identify possible indicators that could be used to initiate constructive communication with an individual client in a proactive way. By introducing these initiatives the company has seen a sub 4% attrition ‘clients not leaving as a result’ and is now rolling out additional initiatives like their ‘listen 360’ solution which measures and rewards brand loyalty, through the use of data analytics, like generating trampolining vouchers prior to a child’s birthday, promoting to clients with families, family orientated activities like swimming and wall climbing. It is however worth noting that as Peter Bell explains in his Journal “creating competitive advantage using big data” (2013) that it is not the raw data that holds the answers to executive predictions or historical behavioural trends, but the ability to identify and interpret the data itself that is the key to unlocking the door to competitive advantage. He also warns that there is a major shortage of experienced data analysts out there at the moment and that any corporation, when recruiting is up against previous nondisclosure agreements, as well as high salary demands. A conservable solution to this is to bring in Third Party expertise to manage analytical aspects, (Bell P 2013) just as Halo demonstrated above.  Arguably ‘Big Data’ is enhancing the customer journey simply by predicting what a customer needs before they need it which translates into client retention, higher growth yields, and a lot less time and effort having to be spent on finding new customers through expensive marketing campaigns and sales drives by creating a ‘soft lock-in. (Chaffey D 2007) 




2.10 The Theory of Ethics
“It is suggested that despite many ethical theories that have been developed with a view to guiding our conduct and the considerable body of writing on the application of these theories and practical issues, there is uncertainty about what exactly we are doing – and are justified in doing – when it comes to ethical judgements, or engage in ethical argument”. (Singer 1993) In order to examine these theories in more detail and establish an understanding of the relevance behind the question of ethics relating to ‘Big Data’ a brief glimpse into the some of the theories posed has been established namely:  
Kantianism 
Emanuel Kant was born in 1724 in Konigsberg, Eastern Prussia or as it is known today as Kaliningrad, Russia, reputed to be one of the most important philosophers linked to ethics and founder of the Kantian theory of morality. The theory is duty bound, principally based on the notion that the moral worth of an action is determined entirely by whether or not it is motivated by duty (the necessity to act out of moral law). The term Kantianism is sometimes used to describe contemporary positions in philosophy of mind. According to the theory, all actions are based on a ‘Maxim’ or principle. It is on this principle that only moral action is judged. Kant’s ethics therefore are founded on his view of rationality as the ultimate good and on his belief that all people are fundamentally rational beings. His theory is however, greatly criticised as having been based solely on being duty bound and is dismissive of human emotion or end goals and best described as an anthropological view based on rationality and liberty. (Singer P 1993 p175-185) and (Attfield R 2012 p18-26) In order to explain this in a little more detail, Kant suggests that a person goes to work to earn money, you do ‘x’ in order to do ‘y’, and refers to this kind of duty as a ‘hypothetical imperative’. However, throughout our lives other duties are also required. Kant describes these duties as the categorical, referring to them as the ‘fundamental principle of ethics’ as the ‘categorical imperative’. Believing that reason provides the basis for the categorical imperative, thus the categorical imperatives of morality were requirements of reason. Today, they are most recognised within three formulations, namely:
1. Act only upon maxims of which can be deemed to be ‘universal laws of nature’.
2. Always treat the humanity in a person as an end, and never as a means to merely.
3. Act as if you were a member of an ideal kingdom of ends in which you are both subject and sovereign at the same time.
Kant believed that only humans have the ability to follow laws of their own free will (i.e. act in a rational manner) As humans are free, and therefore enables us to be both moral and rational. It is this will, that gives us our dignity and unconditional worth. To conclude, Kant’s ethics are therefore duty bound, as opposed to ethics of consequences. It can therefore be said that following Kant’s theory or the essentials of Kant’s ethics are that; the ethical person is one that acts from the right intention. He is suggesting that acting in this way is based on free will, the ‘fundamental principle of ethics’, the ‘categorical imperative’, is a requirement of reason and is therefore binding on all rational beings. (Fredrick R.E. p3-7 2002)
Utilitarianism 
Utilitarianism was founded on the writings of Jeremy Bentham born 15th February 1748 of London and later revised by John Stewart Mill born 20th May 1806. The theory of utilitarianism is primarily based on the notion of ‘happiness’. Put simply the notion that the maximising difference between pleasure and pain using the basic principles of calculus. The moral worth of an action is dependent on the amount of happiness the action has produced (the number of persons that experience happiness through the action). Fundamentally, the theory is based far more on the outcome of an action than the value of its intent. Bentham’s calculus of happiness, therefore, suggests that, whenever there are ‘pleasure points’ over the value of ‘pain points, based on this principle it is considered a ‘morally good action’. (Attfield R 2012 p27-35) In order to demonstrate the act of ‘utilitarianism’ an act is construed as morally right if and only if it maximises utility. If and only if the balance of benefit over harm is calculated by taking everyone that will be affected by the act into consideration is greater than the benefit to harm resulting from an alternative act and may be determined by:
	1
	Set out a list of relevant alternate acts that may be considered

	2
	Draw up a list of all the people that may be affected by the alternate course of action, which may include oneself if applicable

	3
	Assess how the individuals will be affected by the alternative acts, calculating the balance of benefits to harm for each person that will be affected by each of the acts.

	4
	Select the act which maximises utility, i.e., that which results in the greatest total balance of benefits to harm ratio.



‘Act utilitarianism’ also provides a basis for economists and social policy as it assumes that:
1. Value is based on performance and is measurable.
2. That price is the exchange value of one good in terms of another.
3. The ‘rational economic person’, will inevitably act to maximise their utility (self-interests)
Based on the above economists are able to explain price behaviour in a competitive market and show that a ‘free market’ would enable consumers to maximise their own utility. Both Smith and Freidman use the theory to argue that in order to maximise overall utility, when organising the exchange of goods, is to allow people to trade freely utilising what-ever resources they possess. Both these economised used the Utilitarian theory to promote the justification of a free market. (Frederick R.E. 2002 p17-28)
Social Contract Theory
Historically, Social contract theory was first discussed by Socrates, who surmised that a ‘Social Contract’ is an agreement between people of a society to abide by laws and accept punishment or simply that if a person lives within a society, that they agree to follow the rules.  Thomas Hobbes born 1588 was one of a number of influential philosophers whose work has, over time, provided the basis for ‘Social Contract Theory’ or ‘contractarianism’. The basis of which is that people living together in society in accordance with an agreement that establishes both moral and political rules of behaviour. (Attfield R 2012) Therein lies the great appeal to utilitarianism, as it is the theory of ‘good’ used most frequently in order to answer the consequentialist framework. One of the great advantages of ‘utilitarianism’ as a theory, utilising its design as a more general way of gauging peoples preferences and interests and is non-committal in its approach compared to more ridged ethical theories. At its heart is ‘utility’ the direct meaning of this is ‘useful’, drawing the line only in that in order to be deemed ‘good’ something ‘good’ must be the result, somehow for someone. (Singer P. p241-248 1993) At the heart of the social contract effort is the simple assumption that, we can begin to interpret the obligations of key social institutions, such as business or government, by attempting to understand what a ‘fair agreement’ or ‘contract’ between those institutions and society, or amongst different communities within those institutions. From the work carried out by John Rawls (1971) who undertook to attempt to articulate the principles of justice through the ‘social contract’. Through his endeavour’s he included an analysis of how to define ‘fair’ economic distribution. As a result, a number of social contract theorists began fundamental questions such as; “What would a reasonable agreement look like between the members of society and a modern corporation look like?” And “What obligations for business follow from the implicit ethical agreements existing within industries, trade associations, companies, and economic systems?”  In 1989 a social contract theorist by the name of Donaldson extended a modified version of his social contract model to the global level. Using the imaginary social contract as a heuristic device, relying on reason and intuition to identify terms in the contract that establish a minimal floor of responsibility for global corporations (Donaldson T 1989) From this he recognised a set of explicit and implicit derivative obligations for global corporations which require them to: 
· Enhance the long-term welfare of employees and consumers wherever they operate
· Minimise drawbacks associated with developing productive societies
· Refrain from violating minimum standards of justice and human rights
(Frederick R.E p38-43 2002)
Virtue Theory
Virtual Theory can be traced as far back in history to the works of Aristotle and is based on the notion that it seeks to produce excellence within a person. At its core it centres on what is in the heart, personality and character of the agent. The theory is derived from the question “what sort of person should I become”. Described as a ‘nominative’ ethical theory the theory emphasises being, manifesting oneself to pursue ‘virtuous practical reasoning’ through the actions of the agent. (Attfield R p 93-100 2012)  In the context of the modern business environment, is that we need to move away from a purely driven focus against the ‘bottom-line’. Rather that we start to see business as an essential part of society in which we live well together. Having a sense of self-respect are central and making a profit should be seen as merely a means. It should also be noted that in order for virtue to be considered as admirable within the context of the particular society in which we operate and that virtues and the perception thereof will vary from culture to culture, generation to generation and change historically through time. (Frederick R.E. p30-37 2002)
2.11 A question of Ethics Surrounding ‘Big Data’[image: Image result for ethics for big data and analytics]
Source: IBM http://www.ibmbigdatahub.com/sites/default/files/whitepapers_reports_file/TCG%20Study%20Report%20-%20Ethics%20for%20BD%26A.pdf  
‘Big Data’ and Data analytics technology has the ability to reap huge benefits for organisations that harness its capabilities, whether used to enhance personalized customer service, the detection of fraud or abuse, assist with the efficient use of resources to name but a few. So why is this useful business tool having so many questions raised in regards to its use. According to Chessell this is because ‘Big Data’ is intrinsically impartial from an ethical stand point and due to its capacity to draw from a wide range of sources that are available, it’s relatively cheap to implement and correlate results from data mining into meaningful information. Other potential alarm bells ring when you understand that the technology has the ability to pinpoint a person’s location in order to gain contextual insight, and apply all of this to a wide range of activities and actions, all in real time and potentially at the click of a button. There are laws which govern the use of data, its content and personal information that organisations need to be aware of and adhere to. Chessell (2014) All organisations when building an ‘ethical awareness framework’ should consider the following factors:
Context- How the data was originally surrendered against the proposed purpose or purpose it is now been used for and way up the appropriateness? 
Consent and Choice- are the persons surrendering information informed as to its use or made aware of its possible uses in the future and has any form of understanding been established? 
Reasonable- once consent and choice has been established between organisation and customer. Is it therefore reasonable for the application of that data set to be used for the proposed purposed? 
Substantiated- has the data source being targeted for mining appropriate, with permitted intent substantiated, and within the bounds of time complete for the proposed use. 
Owned- from the resulting information, who owns the insight and what if any protection or protective provision has been put in place? 
Fair- Question whether or not all parties involved have been appropriately compensated, and agreeable to all parties. 
Considered- From the collection and analysis of the data it is important to question the consequences that may arise. 
Access- what access has been given to the newly formed data results and are the necessary protocols in place to protect these results? 
Accountability- What if any provision has been established to detect and repair any accidental mistakes that may arise from such activity. (Chessell M 2014)
“Big Data is coming at us like a runaway freight train, and we must methodically examine the issues and take appropriate actions, or we won’t like the mess it makes when it crashes” (Davis K 2012) 
A bold statement from the author of ‘Ethics of Big Data’, which examines the ethicality question ‘Big Data’, is posing with the intent of serving both business and society as a whole’?  An example of this is the innocence of posting a picture on Facebook or other social media sites with a caption attached to it, like “we’re pregnant”. Davis (2012) assessed that it is possible from this one social media post that ‘Big Data’ analytical tools have the capacity when programmed to do so, to trigger everything from retailers’ advertisements that specifically target the expecting parent with pre and postnatal products, to an insurance company offering whole life cover and anything in between. From this he also deduces that it is not too far a step to suggest that the company you work for may have a programmed algorithm designed to target employee’s social media activity to determine from this example that maternity leave may be on the cards. Before the person in question discloses the information willingly, has a notification to terminate an employment contract. Marr (2015) on the other hand, the author of the Book ‘Big Data’, would argue, that if we, as a consumer driven race, want the latest gadgets at the cheapest price, convenience driven and specific to our individual life style. Then society and business need to embrace ‘Big Data’ analytics or be left with the prospect of simply being left behind. (Marr B 2015) Chessell surmises that there are a number of both bad and good examples of best practice being produced around the subject, within the industry. Given time these will help to guide and define legislative parameters. It is the practitioners that will ultimately define the level of legislation proposed against the technology. Responsible pioneering will subsequently give the necessary freedom to fully explore this exciting emerging technological area. (Chessell M 2014) While ‘Big Data’ may or may not be enhancing our lives, it may also be unwittingly controlling them too. 
Moving to a more controversial use of dark or ‘Big Data’ analytics is the adoption by the British Revenue and Customs authority of a purpose built computer analytics system, motivated by the passing of a law commonly known as the “Snooper Charter” which enables governmental bodies to gain access to data held by telecommunications providers that include web browser activity of each individual user. In a recent article in the Daily Telegraph published in January 2017 and written by Laura Suter. It was revealed that HMRC, having spent a whopping ‘100 million pounds’ of tax payers money, has been invested in a ‘super computer system’, designed and capable of mining vast amounts of ‘data’ to spot suspected non-payers or individuals that are suspected of paying too little tax. The system, it is suggested will be fully deployed in readiness for the 2015/16 tax year returns submissions date. The article claims that for the first time, instead of just relying on information volunteered by the taxpayer, HMRC will be using this system known as “Connect” linked to a large number of governmental and corporate sources to build a personal profile to calculate an individual’s actual income verses expenditure portfolio. In order to paint a far more in depth profile utilising this technology the ‘Big Data’ been analysed, it would seem just be monitoring information from banks, building societies and credit card companies, but also suggests that the system will be using ‘data’ from sources such as ‘Airbnb, eBay and the Land Registry records to name but a few. It was also revealed that the system won’t just be monitoring data from sources based in the UK, but will also have the capability to monitor the digital footprints left behind by an individual across 60 additional countries worldwide including digital platforms such as, social media, internet sites and on-line travel agents.  (Suter L 2017) This kind of questionable practice is further highlighted within the alleged Cambridge Analytica scandal which became breaking news in March 2018. The leaked documents suggest that personal data gathered from some 50 million Facebook users where used, without consent; in conjunction with a purpose built set of alga-rhythms designed and launched by Cambridge Analytica in order to influence the American elections in 2016. (BBC News, March 2018) (www.bbc.co.uk/news/technology-43581892)   Affirming that it is not just big business that is utilizing this technology, and demonstrates that stronger global legislation and control over its use must be forthcoming, if humanity is to have any privacy privileges whatsoever.

2.12 Ethics and the Law Governing the use of ‘Big Data’
Like all technology, ‘Big Data’ is Ethically Neutral, as the technology itself does not have a built in perception of what is ethically right or wrong. It is therefore the corporation or individual user that is privy to said data that is ultimately responsible for setting and agreeing the moral and ethical guidelines to its application and use. In addition to this, special attention should be made to the application and interpretation of the law. Specifically the ‘Data Protection Act of 1998’ that specifies legal guidance on the handling, use distribution and ownership of data. The basic principles laid out in said law, according to the Act are set out below:
1. Any personal data must be processed in a fair and Lawful manner.
2. Any personal data obtained must be used only for the specified use in which it has been acquired and shall not be processed any further than for the specified reason it was obtained.
3. Personal data must be adequate, relevant and not excessive in relation to the purpose it has been acquired for and or processed.
4. Personal Data must be accurate, and where necessary, kept up to date.
5. Personal data processed for any purpose may not be kept for longer than is necessary for the purpose or purposes originally intended.
6. Personal data shall be processed in accordance with the rights of data subjects under this act.
7. That appropriate technical and organisational measures shall be taken against unauthorised or unlawful processing of personal data and against its loss or destruction of, or damage to, personal data.
8. Personal data must not be transferred to a country or territory outside of the Designated European Economic area, unless the country or territory ensures an adequate level of protection for the rights and freedoms of the data subjects in relation to the processing of personal data. (Data Protections Act 1998) The last amendments to this Bill were published on the 14th September 2017
It should however be noted that the legislation, described above is changing as the ‘General Data Protection Regulation’ (GDPR) will be effective as of the 25th May 2018. The GDPR has been drawn up by the European Union, and as the United Kingdom is still a member of the EU all businesses must comply with the changes stated within. It is therefore recommended that the Data Protection Bill and GDRP are read side by side. Detailed information in regards to this and any transitional amendments and additional legislative measures can be obtained from (ico.org.uk under the heading ‘Data protection Bill’).
Having considered the ‘Law’ morals and ethics may be considered key, as the value of this data can be and is worth millions of pounds. Unscrupulous companies may well consider a large data set an opportunity to turn a quick profit by its sale in raw or processed form.  
It can also be said that morality and ethics is an extremely personal and subjective topic that can vary widely from person to person, be influenced greatly by religious and or political beliefs; and is therefore ultimately the responsibility of top ranking elected officials, judges and top business executives to form a common consensus on the matter to agree and implement statute law and corporate policy. (Davis K 2012) There has in recent years been a considerable amount of media hype surrounding the subject of ‘Big Data’s questionable ethics.
In 2012 the New York Times published an article about ‘Target’, an American retail corporation that reportedly had the ability to identify when a customer is pregnant. The Story caused considerable debate around public privacy and personal information being made more public, questioning Targets legality surrounding the corporation’s actions and ethical standpoints. (Duhigg C 2012)  
In August 2011 Facebook was criticised when it was publicly exposed that the corporation was reported to be sharing the names and phone numbers of everyone in the contacts on mobile devices that used “Contacts” feature of the mobile application.  Facebook responded by saying that the feature could be disabled by the user, but failed to comment when asked ‘why this was not explained to its users’ when the facility was made available when the application was first launched.  (Sanethong L 2011)
On April 20, 2011 it was reported that ‘iPhones’ were regularly recording the position of each device to a hidden file.  The report suggests that the file contains the longitude and latitude of every iPhone, recording co-ordinates along with a timestamp. The technology, allegedly designed to be able to track and trace stolen iPhone and other portable Apple devices. However, the technology also had the ability to allow almost anyone, from a jealous spouse, to private detective, the ability to track the movements of the phone’s owner, simply by having access to the device, over a period of a year. This raises the question of security issues, as the decision to use the technology had clear and direct ethical consequences in the real world.  (Arthur C 2011)
When considering the ethic’s surrounding ‘Big Data’ it is important to realise that there are three different types of companies involved within its value chain. Firstly, the data itself, companies like ‘Twitter’ and ‘Facebook’ that gather and have access to copious amounts of data, for example, but don’t necessarily have the skills to interpret or use the data efficiently and therefore, under licence sell the data onto other companies. Secondly, the skills to manage and interpret the data like ‘Teradata’ the company Walmart have used that have the ability to take that data and generate insight through its analysis. Thirdly, are the companies that fall into the ‘Big Data mind-set’ that have a unique ability to utilise both the data and what is interpreted within that data, to come up with bespoke revolutionary ideas. Through their founders and employees, these companies have created the ability to tap into data in order to unlock previously undiscovered new forms of value.   
It is with these concerns in mind that both individual and organisation should consider four common elements when attempting to define what can be considered as a framework for ‘Big Data’ ethics, namely:
Identity- the need to define the relationship between the organisations offline and online identity?
Privacy- Who should be in control of the data being gathered?
Ownership- Who in fact owns the data, can the rights to it be transferred, and what are the obligations of the people who are both generating and using that data.
Reputation- Can the data being collected truly be determined as trustworthy in correlation with ourselves, others or anything else, as it is ‘Big Data’ that exponentially increases the amount of information and the way in which we ultimately interact with it. 
It is therefore of vital importance to realise that the phenomenon has the potential to both create very positive and or very negative perceptions of the way in which individuals and organisations are judged. (Davis K et al’ 2012) Mayer-Schönberger and Cukier suggest that while agreeing whole heartedly with the notion that ‘Big Data’ should be regulated, that it is not as simple as it may sound as the task is both multi layered and ever evolving. To this end they suggest that a more globalised monitoring approach needs to be established, with both internal and external moderation against a backdrop of legislative laws and guidelines. (Mayer-Schönberger et al’ 2013) However data may be regulated in the future, it is imperative that the following ethical questions be asked, namely:
	Ethics
	Reasoning

	Intention
	The intentions of those who through direct or surreptitious means have access to the data in question

	Security
	The security of the data in the hands of each entity within the data chain

	Likelihood
	The probability that access to specific data would result in either benefit or harm  

	Aggregation
	The mixture of possibilities derived from correlating available data

	Responsibility
	The various degrees of obligation that arise at each point within the data chain 

	Identity
	The single or multiple facets of characteristic description(s) that allow an individual to be uniquely individuated. 

	Ownership
	The status of who holds what usage rights at each point in the data chain

	Reputation
	The judgements that may be derived from the data available.

	Benefit
	The specific contribution or value available that the data is expected to make

	Harm
	The sort of harm that might come from access to specific data


 


2.13 Competitive advantage ‘Big Data’
Will ‘Big data’ create sustainable ‘competitive advantage’ or more importantly, how the use of big data can affect ‘competitive advantage’ by the identification of opportunities that are being identified through its use? Over the past few years sustainable business practice has become a big catalyst within the concept of competitive advantage. With corporations having to consciously address the impact that its behaviour is having on the ecological environment it operates within, its social responsibility and long-term impact on unsustainable practice. Considerations to the concept that ‘Big Data’ will bring new, varied and multidimensional perspectives on corporate environmental impacts as more and more data is available in terms of the evaluation of corporate behaviour. It is also fair to say that though its use, more effective and efficient uses of resources are also the result of more informed data from a corporate prospective. Utilising the very technology that called into question ‘poor practice’ will, it is fair to say, in the long term ensure far more efficient uses of resources. From manufacture to labour, products and services, ‘Big Data’ will inevitably drastically reduce operational costs and streamline services, for better or worse will be dependent very much from which side of the fence we are.   Research carried out by Accenture in 2014, when using a sample group of executives from over 1000 companies in 19 different countries across seven different sectors found that organisations that had used ‘Big Data’ experience successful and satisfactory business outcomes. These included companies from retail, banking, insurance and energy sectors including organisations positioned within the UK, the USA, Netherlands, Germany and China to name but a few. According to the research, 93% of all executives interviewed, viewed the use of ‘Big Data’ as extremely important or important and a staggering 83% believe that the use of ‘Big Data’ can produce a competitive advantage. The research and subsequent report also highlighted that 89% viewed ‘Big Data’ as a catalyst to transform their organisation into a digital enterprise. Stating that ‘Big Data’ will revolutionise their business operations in the same way as the internet did. 80% felt that organisations that do not implement the use of ‘Big Data’ within their corporate strategy will lose their competitive position and that 83% actively pursue ‘Big Data’ projects in order to seize competitive advantage. Results from this study also concluded that ‘Big Data’ is used to deliver business outcomes across a wide and varied spectrum of strategic corporate goals and objectives. Participants when asked “why their company used big data”? 94% said it was to identify new sources of revenue, 90% said it was also used to retain and identify new customers and 89% also said it was used to develop e-products and services.  To conclude the finding of the report, Narenda Mulani, senior Managing Director of Accenture Analytics at the time suggests that “Businesses are at a transition point - where instead of just talking about the potential results that can be achieved from ‘Big Data’, they are realizing actual benefits including increasing revenues, a growing base of loyal customers, and more efficient operations.  Companies across all sectors are recognizing that ‘Big Data’ is one of the cornerstones of digital transformation.” (Consultancy UK 2014) 
That said, vast numbers of companies now manage huge quantities of daily data, Bell writes; however, data by itself is nothing but a cost item. All the fuss and excitement has not culminated in the collecting of the data itself, but the possibility that used properly and strategically ‘Big Data’ has the potential to create competitive advantage”.  (Bell, P 2013) As reflected in the case studies of small to medium companies that have successfully, both implemented ‘Big Data’ analytical software a common thread is that a specialist data analyst is required, certainly in the interim, to determine what relevant data is available, cross reference that with a specific problem or solution, and ensure the data is then funnelled and comprehensive analytical information is the result. “ If the ‘Big Data’ collections can be put to good use by mining them for the ‘gems’ and discarding what is not necessary, they can provide the necessary competitive advantage to organisations”(Datskovsky, G 2013) 
Bell echoes this in his article and whether attempting to analyse past data, ‘descriptive analytics’ or attempt to predict the future, ‘predictive analytics’ without the understanding of the business itself, the issue presented and the analytics required very few companies have the skills in house to take advantage of the information held within data sets. When starting into business analytics ‘Bell’ reiterates that, fundamentally the best approach would be to hire a ‘data analytics champion’ in order to develop a team within the organisation, but admits that this is both expensive, generally requiring said champion to be poached from another organisation. It is far more productive and cost efficient to employ the services from companies that specialise in the supply of analytics to business, the most reputable of these been IBM, Accenture, SAS, SAP and more recently Google analytics.  This affirmation certainly makes sense, when you look at the figures IBM, for example, have posted in terms of investment into this service offering, with more than 8000 dedicated analytical business consultants in their armoury, 200 mathematicians working on algorithms within IBM’s research and development division and an overall $14 billion dollars invested in analytics acquisitions. (Bell, P 2013) There are few companies that are either in a position to invest this amount of resources or have the in-house knowledge to match what these companies offer in the form of services.  
2.14 Business Opportunities and Sustainability using ‘Big Data’ as a catalyst 
Etzion & Alberto Aragon-Correa (2016) infers that sustainability through the use of ‘Big Data’ can and is being actively achieved. Not only benefiting the organisation implementing its initiative, but the consumer and the environment too. Highlighting a few examples of this may include the implementation of smart metres that stream endless amounts of data to the energy supplier. The information afforded may well assist greatly with the redistribution of resources during peak times, saving the company money, time and effort. However, its implementation also has a behavioural change aspect that also benefits the consumer, encouraging through awareness, to reduce energy consumption, leading to savings as well as having a positive impact on the reduction of environmental issues such as emissions reducing the carbon footprint. ‘Big Data’ can also be linked to the rise of ‘shared economy’ initiatives that have encouraged ‘collaborative consumption’ companies such as Airbnb and RelayRides. This has encouraged the use of underutilised assets to be used more efficiently. Not only availing a business opportunity to the initiating company, but also generating additional income to the assets owner whilst reducing the need for further building developments in high demand areas like seaside resorts. Thus in time drastically reducing the environmental impact and encouraging in and out of season draw which in turn contributes to an enhanced micro economy.
2.15 Pitfalls of ‘Big Data’
“You May Not need ‘Big Data’ after all” Ross, Beath & Quaadgras (2013) a Harvard Business Review article implies that many companies express a level of disappointment with regards to the results obtained having embarked on the implementation of ‘Big Data’ Initiatives and suggests that many more would have preferred not to have gone down the implementation road at all. CEO’s generally would be far happier if they were rather just furnished with its fruits and received the promise for improved decision making. Ross et al’ puts this down, not to the technical delivery of hardware, software or initial IT integration, but rather a lack of ‘Big Data’ skills within the company’s infrastructure. Highlighting the fact that this is an increasing problem across the board, with the perception that merely investing in hardware, software and people, automatically creates results from ‘Big Data’ and stresses that the ‘competencies and skills sets to achieve comprehensive results are in short supply and lacking in most companies. (Ross et al’, 2013) 
This it would seem is echoed by Christine Moorman the senior contributor to the ‘Duke CMO study’, a survey conducted in 2013. From the data collected through the survey conducted it would suggest that while companies are spending more money on ‘Big Data’ that less of it is actually being utilised. Adding insight to this in an article written for Forbes, Moorman sites some of the potential root causes that are effecting the ‘utilisation gap’ classifying these as ‘procedural’ (top executives are not modelling the use of ‘Big Data’), ‘Strategic’ (having an inadequate view as to the bigger picture in which analytics help to drive marketing strategy) and ‘informational’ (in that users do not have sufficient training in regards to analytics; nor it would seem do they have relationships in place with analytical producers)(Moorman 2013). Jobs suggests that from this analysis there is a fundamental lack of understanding within companies as to what ‘Big Data’ means, how it can be applied, and even who departmentally should the responsibility lie. He suggests that these gaps may be address by the introduction of better communication between ‘Big Data’ players and their prospective users. That the development of a value proposition should be formed in order to demonstrate how ‘Big Data’ services are affordable up front, address a targeted set of Chief Marketing Officers (CMO) needs. (Jobs et al’ 2016) Echoing this conclusion Bell (2013) writes that many are now talking of the value ‘Big Data’ can give, but the fact is that there are few business analysts who currently understand the business and the business issues and the analytics required to add value and extract relevant information from the data being gathered.  (Bell P 2013)
Conclusion
This literary review has been compiled in order to take the reader through a comprehensive journey of discovery surrounding the subject of ‘Big Data’. From its definition, to its historical development and mathematical makeup, the demonstration of its benefits within a business setting and its application to a variety of business related issues. The study has also examined how the technology has been applied in order to create a ‘competitive advantage’ and heightened customer journey when introduced to a company’s strategic makeup. The review, has also taken into consideration some of the perceived ethical concerns, ethical theory and application, surrounding the subject in an attempt to deliver a sound rounding in relation to the ethical challenges facing its deployment. From the review, a comprehensive comparison can be made from the author’s findings of resulting qualitative data drawn from the findings of the independent research found later in this study in order to make a definitive conclusion to the research conducted surrounding the subject.    






Chapter 3

3.0 Methodology and Research methods:
 Introduction
The aim of this study is to determine how and what impact ‘Big Data’ is having within today’s business environment, evaluate its application, impact and future role within business practice as a whole. In order to establish factorial information, evidence has been acquired from a variety of sources in order to establish its applications within organisations, how ‘Big Data’ has and is being used to predict, influence and enhance an organisations competitive advantage across a cross section of industries.  This has been achieved by sampling a range of different academic, media related articles, case studies and reports in order to establish a comprehensive picture to form a base to compile objective supersession within the subject’s sphere. As suggested by Bell, a survey should be used in conjunction to secondary evidence, in order to give substance to preliminary findings to establish facts in relation to public opinion from a wider populous. (Bell 5th Edition Pg. 11 2010) As part of the study, a survey has been carried out in order to establish how ‘Big Data’ is being used within Business and what advantages or disadvantages are, of its use. An in depth analysis from the data gathered from these findings has been featured in the critical analysis section of the study, as well as a conclusion as to what the said data suggests. A mix of both qualitative and quantitative research methods have been used to establish the conclusions set out within the study and the body of the work undertaken.          
3.1 Research Methods (Using a mixed method approach) 
Definition of Research methods: - Creswell states that “there are three research approaches, the first being qualitative, the second being Quantitative and the third being a mixture of the two or ‘mixed methods’” Suggesting that “qualitative and Quantitative methods should not been seen as opposites or ridged approaches, but rather the representation of two different ends of a continuum” Citing (Newman & Benz 1998) Where as a “’mixed method approach’ should be seen as the centre of the continuum as it incorporates both elements.” (Creswell Pg. 3 2014)
Primary data
O’Gorman and Macintosh (2009) conclude that Primary data is original data generated for the specific purpose of the research project being undertaken. This can include transcripts from interviews conducted by the researcher, from questionnaires from a survey which has been drafted specifically for the research being undertaken. Primary research can be drawn from the use of: questionnaires, surveys/web-based surveys, transcripts of interviews undertaken, field notes from focus groups, observations, charts, maps, tables or diagrams, documents and reports, photographs and diaries. (O’Gorman and MacIntoch pg. 77 2009) The importance or value of primary data is its ability to lead to new insights within the scope of study, based on recent rather than historic data and promote confidence to a conclusive review and may be used both in the cementing or rebuffing historical findings from secondary research gathered during the study being undertaken. (Easterby-Smith et al’ 2013)  
‘Qualitative research’ “is an approach to explore and understand what individuals or different groups hold valuable, within society. It involves the development of questions and procedures; data is typically collected in the participants setting. The researcher conducting the research being in a position was able to interoperate the meaning of said data and finally being in a position to compile a report on said data against the findings. Whereas, ‘Quantitative research’ is the approach for testing objective theory by way of examining the relationship among variables. These can be measured, typically on instruments, so that ‘numbered data’ can be analysed using statistical procedure”.  Using a ‘Mixed Method Approach’ to an inquiry involves the use of both Qualitative and quantitative data, integrating them, and using distinct designs that may involve philosophical assumptions and theoretical frameworks. Using the ‘mixed method’ approach provides a more complete understanding of a research problem than either approach alone. (Creswell J.W. Pg. 4-5 2014). The latter having been used during the compilation of the work undertaken.
According to Punch, “when preparing to collect Qualitative data for analytical purposes, a structured approach should be implemented in order to ensure that the correct planning prior to commencing. That the correct identification of the framework or relevance to the subject being studied, is established. From whom the experiment is targeting and how the experiment will be carried out and can be broken into the following heading”: (Punch Pg.62-66 2006)
Quantitative Analysis
In order to ensure a well-rounded approach to the research, quantitative research has been implemented throughout the study, reflecting on the opinions of experts within the scope of the subject through journal and press releases, company and competitive literature. All have formed part of the quantitative analysis undertaken.   
3.2 Critical review (Deductive and inductive approaches)
In order to establish the approach the research needed to take, the researcher needed to establish whether a deductive or inductive approach would be better suited to the study being undertaken. In order to establish this, the researcher examined these two approaches before coming to a final conclusive approach to which the study would need to follow. According to Collins and Hussey Deductive research is a study in which a conceptual and theoretical structure is developed which is then tested by empirical observation (data based on observation or experience) ; thus particular instances are deduced from general inferences. Inductive research on the other hand is a study in which theory is developed from the observation of empirical reality; thus general inferences are induced from particular instances. (Collins and Hussey pg. 341-342 2014) Saunders et al’ suggests that for some research projects the use of literature is used to determine theories and ideas that will be used to test against data gathered and is known as a deductive approach. In order to develop a theoretical or conventional framework approach, subsequently tested using data. Alternatively, according to Saunders, a research study may also be structured in such a way as to explore the data gathered and subsequently develop theories from them that you will subsequently relate to the literature and is known as an inductive approach, concluding that although the research may still have a clearly defined purpose with research questions and objectives, the study does not start with any predetermined theories or a conceptual framework. (Saunders et al’, pg. 61 2009) From this, the researcher determined that the study would need to take an inductive approach as no conclusive theory was predetermined or set prior the commencement of the study on which to prove or disprove a predetermined outcome. In other words the researcher made the decision to review all relevant literature on the chosen subject, review case studies, determined the need to analyse pre-existing data in regards to the subject, collect new data from the study being undertaken and base a conclusive determination within the studies critical review.
3.3 Research Methodology
In order to collect the relevant data for this study, the adoption of an internet based survey was used.   Historically, this type of research would have been achieved utilising a self-completed postal survey according to Dillman (2002). Dillman acknowledges that although this is a well-recognised and used way of collecting data, there are practical implications that arise from its use, namely that it is time consuming, costly and inefficient way to collect data for analysis.  Suggesting that, since the advancement of technological processes associated with the application of internet use, a far more efficient and cost effective way of creating, distributing, and retrieving data for analysis can be achieved through the use of online surveys.  



3.4 Reasoning behind the use of a Survey
A survey was used, as opposed to a questionnaire or interview and are defined as O’Gorman and Macintosh (2015) citing Sarantakos (1988 p223) an ‘interview’, being a method of oral questioning and a questionnaire is more associated with written questioning. A survey is the entire process of conducting an investigation, which involves a number of subjects. The merits of using such are that while this method of data collecting can be an ideal method of providing policy related data, quantification can be easily communicated and understood, covering a wide range of activities, attitudes, perceptions of a population as a whole. The limitations in regards to this method are that exaggeration/under-reporting, accuracy of recall and the sensitivity of questions may all have an influence on the data being collected. Sunders, Lewis and Thornhill (2009) elaborate on these types of data retrieval methods in more detail suggesting that there are a wide variety of questionnaire related methods that can be selected for this purpose namely:

As illustrated above there are variety of methods, that the researcher could have used namely postal based questionnaires, delivery and collection, telephone or structured interviews. The decision to utilise an internet mediated questionnaire/ online survey having evaluated a number of influencing factors based on the nature of the questions being asked and the objectives set out by the study. 
· Cost and time
· The Characteristics of the respondent from whom the questions are targeted
· The Type of and number of questions being asked 
· The category of the businesses being targeted
· Response rates 
Were all factors that influenced the researcher’s decision, as to the type of data retrieval method that would best suit the needs of the study being conducted. 
The researcher may have chosen one of the following methods listed below, but dismissed on the following grounds: 
Postal- Historically poor response rates, the costs of printing and stationary, not cost effective and therefore deemed unsuitable by the researcher.
Delivery and collection- In-effective use of man power, not cost effective and difficulty setting cost parameters against a small budget and therefore deemed unsuitable for purpose by the researcher.
Telephonic interviews- Historically poor response rates, difficulty in targeting the correct recipient and not cost effective, therefore deemed unsuitable for the purpose of the study by the researcher.
Structured interviews- This may-well have been a method the researcher may have considered, however, targeting the correct recipient, with limited time and budget restraints this method was also ruled out.  
Collis and Hussey (2014) On-line web based tools such as ‘Survey-Monkey’, allows a researcher the ability to create a digital survey (no printing and stationary costs), and e-mail it to potential, specifically targeted recipients.  Utilising this tool also allows preliminary results to be viewed as they come in and both the data file and statistical results run in Microsoft Excel, (eliminating the need for endless hours administrating the data sets being recovered.  In addition, the ability to request the number of completed surveys, targeting specific recipients at a set cost was also a factor.  Based on these facts the researcher made the decision to utilise an on-line survey, contracting a reputable third party to conduct the research on behalf of the study.
3.5 Limitations 
A limitation of this study is that the results are based on the questions being posed and the interpretation of said question by recipient. Every effort was made to ensure that questions remained unambiguous when constructing the survey. The resulting response to the survey conducted was in itself limiting as a total of 16 participants responded out of the original 50 requested and paid for. The researcher, when planning the survey was anticipating that a larger response would have been forthcoming and may, had a larger number of respondents replied, have resulted in a more reliable result. As Sanders et al’ (2009) affirms that the limitations to this kind of data retrieval maybe that there may be some exaggeration/under-reporting, accuracy of recall and that it is important to take into consideration the sensitivity of questions being asked as this may all have an influence on the data being collected.
3.6 Validity and Reliability
(O’Gorman and Macintosh 2014) suggest that the concept of validity and reliability have a substantial impact on how the researcher evaluates the work undertaken. Reliability therefore focuses on the ability, should the study be repeated by an independent researcher, that the same or similar. Validity on the other hand (Collis and Hussey 2014) “is concerned with the extent to which the measure actually does capture the concept the researcher is trying to measure; or in other words, whether the data collected represents a true picture of the concept”. In order to test the reliability and validity of the survey the researcher conducted a Pilot survey, once drafted in order to assure that questions and the measurements are appropriate. Pilot surveys can assist in a verity of different ways that may include the testing of wording, layout and question sequencing as well as the ability to gain familiarity with respondents, testing framework arrangements, estimating respondent rates and interview times, and assist with the testing analysis procedures. (O’Gorman & MacIntoch pg. 171 2014)
3.7 Research Objectives.
The purpose of the study is to; Define what ‘Big Data’ is, establish what it can be used for, examine the relationship between ‘Big Data’ and ‘Competitive Advantage’ as well as qualify its success within the business environment and question the ethics behind the use of ‘Big Data’ as laid out within the original research proposal.
3.8 What strategy did the work follow?
In order to give grounding to the work, secondary data gathered within the document, it is imperative that some measure of primary finding be established. From research conducted and the framework established for the said work, Quantitative data can be established from both primary and secondary sources. In this case the use of a questionnaire has been developed through the employment of an online survey conducted over a number of days targeting 50 participants.
3.9 Did the experiment have a structured framework or parameters?
In order to establish an independent view a comprehensive survey has been undertaken by the researcher in order to gather quantitative data surrounding the subject of Big Data. In order to do this, the author employed the services of Survey Monkey, an on-line research company in order to ensure both heightened penetration of the set target audience, small to medium businesses, as well as to ensure accuracy against the research done and to ensure accuracy of information derived from the data statistics being produced. The 10 point questionnaire, having been drafted for the purpose of establishing, from a randomly selected 50 strong business owner/ manager of small to medium businesses. In order to establish substance to secondary finding and give a basis of these findings and recommendations based around the data gathered. First hand data has been drawn from a survey specifically designed to determine whether the work has substantiated grounds.  Secondary Qualitative data has been drawn from a variety of sources both from a primary source, being the surveys as well as secondary sources, like relevant press releases and case studies and thus giving empirical data from which to conclude the works findings.
3.10 Target Audience 
The survey has been worded specifically to target participants in order to gain a view into the current understanding of ‘Big Data’, what business owners/ managers perceive as its primary objectives and whether the data being gathered is seen as an advantage to the company or not.  A cross section of the population was approached through the on-line survey, distributed by ‘Survey Monkey’ a reputable on-line survey company, having been contracted by the researcher for the purpose of gathering quantitative data, specifically to establish general views around the subject of ‘Big Data’. For further information as to the nature and details held within the survey, please refer to appendix 1 found at the back of the study.
3.11 Rationale for the study 
(The Importance of ‘Big Data’ and Competitive Advantage)
Over recent years big business in general has started to realise the importance of the interpretation of data has on understanding its customers, its market environment, market related trends, political influences and financial stability, in order to minimise risk and maximise profitability. Whilst the collection of data is nothing new, the interpretation, evaluation and collective collaboration of the use of data has and is becoming a huge influential tool within the business environment. Businesses are becoming more and more aware of the importance of understanding its customers better. Be it evaluating  a consumer’s shopping habits, average spend, possible needs,  desires and wants to name but a few. Interpreting this data has and is giving business huge competitive advantages over its rivals. 
Through this report, the relationship between the use of big data, its influence or potential influence on corporate strategy and competitive advantage will be explored extensively in order to demonstrate just how important it is to interpret the data available. A look into companies such as Kodak and its’ in-ability to foresee the impact of digital photography would have on their business is a great example of utilising the information the world is generating. Founded in 1890, by the early 1970's Kodak had positioned itself as market leader in the US, holding an incredible 90 of the film manufacturing and camera market and rated as one of the world’s top brands. The company’s inability to change direction based on global trends, ultimately sealed their demise, with the emergence of mobile phones and tablet technology. (Atkinson S 2014 pg. 184-185)
“Big Data “analytics is a relatively new and rapidly expanding field and is therefore in a state of continual flux. The inception of the web in the late 20th century has already seen this communications platform change from a “closed read only” one dimensional portal, to what we experience today defined as “web 2”. It is now an immersive, interactive, social network that is fast becoming three dimensional in its approach, makeup and appearance.  
‘Competitive advantage’ “is a strategy whereby firms position themselves ahead of competitors either by charging less or by differentiating their services or products from those of their rivals” (Atkinson S pg. 340 2014) Based on this definition, the ability to be agile and nimble in both the strategy and product needs of a company, based on consumer needs is essential to corporate survival within a competitive and ever changing market place, rather than historically attempting to build a product and then look at how the company will penetrate a market segment. In essence, it is this that ‘Big Data’ gives. The ability to sort, target interpret and act-upon vast amounts of information collected from consumer activity, in real time and the rationale behind the study being undertaken by the author, in an attempt to better understand its importance.   




3.12 Rationale behind the Methodology used.
In order to collect the relevant data for the study an on-line survey was conducted. The rationale behind this decision can best be described by Dalman, who wrote, that the more traditional method of postal surveys used, although recognised as an established form of data collection, has been replaced in more recent times, due to the new application of technological processes and enhancements in data collection means that online surveys are easier to compile and distribute. This form of methodology is an attractive way of collecting data, due to its efficiency and low cost implications. (Dalman 2002)   
3.13 Rationale behind the questions posed 
A full copy of the questions posed within the survey conducted is available in the attached appendices of this study. Survey Monkey is a reputable on-line survey company that gives its users the opportunity to draft and launch surveys in a number of varying formats and a variety of different collection methods are made available. In order to target small and medium businesses, however the author was drawn to the paid survey option available to paying members. The cost of running the survey totalled £ 234.00 pounds including Vat and was conducted over a number of days. No additional grants were applied for this purpose. 
On this basis, ten questions were drafted in order to draw the relevant information from the participants that agreed to take part. The questions were limited and constructed from the findings laid out within chapter 2 of the study and the primary objectives described in chapter one. Basic demographic questions were drawn up for questions 1 through 4 in order to establish how long the company had been in existence, what analytical software the company was using, what industry sector the company operated within and the number of people it employed. The rationale behind these four questions was to ascertain whether more established or newly formed companies were embracing ‘Big Data’ analytics, whether the size of the company had any bearing to its intervention, if one particular software package or company stood out from the crowd and whether industry sectors had any influence on its implementation. Additional questions asked include the primary reason the acquisition took place, whether the company employed the services of either a data analyst or analytical consultant. In addition a question to establish initial cost was posed as well as what effect the implementation has had on the company or organisation going forward.
3.14 How the experiment was conducted
Primary Qualitative data has been sourced using a questionnaire using a well-established survey company in order to ensure a reasonable number of imperial participants have been involved in the gathering of the data. (Punch Pg. 62-66 2006) In order to gain this information, the author drafted a survey specifically targeting owners/managers of small to medium businesses. The wording the survey in such a way as to target only those companies that have or had implemented ‘Big Data’ initiatives in some form or another in order to gain competitive advantage within its market segment. This was done in order to establish a comprehensive data set in which to reflect upon and to compare against historical data presented within the secondary research conducted, in order to build a comprehensive summation of findings across the entire research spectrum. The decision to employ the services of a third party was made against the cost implications associated with conduction 50 independent surveys across a cross section of industries, a luxury the author simply did not have at his disposal. By engaging a third party in order to conduct the research costs incurred came to £ 234.00 pounds sterling inclusive of VAT. Further to this, time reduction was reduced significantly both in terms of conducting said research and the amount of time it would have taken to compile the statistical results of the survey manually. It should also be noted that, if one refers to the original research proposal submitted, it was the intention of the author to conduct a number of interviews with relevant people within industry to establish qualitative data, in order to further cement the findings of the secondary research conducted. However, this proved to be rather more difficult to carry out in reality than first thought, as both tying the targeted persons down to a time and the costs involved with conducting one on one interviews yielded a challenge too great, and a final decision not to include interviews as part of the research was inevitably made.    

3.15 Ethical Considerations
Conducting research requires both knowledge and time, but also honesty and integrity. Therefore, all the data collected in regard to the study undertaken was verified in the research proposal’s ethical risk analysis. In line with this consideration the survey and respondent data has been anonymised, in order to ensure that comments cannot be directly attributed to an individual. Utilising the guidance and support from the researcher’s allocated supervisor it was established that the study did in no way risk the integrity of an individual, and that the reputation of both the researcher and the University would be upheld using the methods agreed upon. All the data collection plans were verified by the supervisor who validated the way in which data would be stored and analysed, thus minimising the risk of any ethical ramifications and supporting the reliability and validity of the study. 
3.16 Analysis of findings
Using the services of Survey Monkey to both create and conduct the survey, all data collected has been analysed through the web based analytical tools the company offers. The results of which have been compiled in the form of tables and graphs, allowing the findings to be easily interpreted.
 Conclusion
The chapter above has been compiled by the researcher in order to demonstrate the effort, thought, knowledge, in-depth understanding and tools used throughout the compilation of the study based on academic reference, informed guidance from the researchers allocated supervisor and the guidelines set out by the university in order to ensure that the validity, reliability and ethical values have been maintained whilst conducting the study. 


Chapter 4
Analysis of results
Introduction
The purpose of this chapter is to illustrate, discuss and summaries the results of an on line survey, orchestrated through a paid on-line survey company ‘Survey Monkey’. The data from this survey was drafted, compiled, distributed and then analysed in respect of the questions raised in Chapter 1 of the study. When complying Chapter 2 of the study the author, as part of his investigations around the subject of ‘Big Data, its many applications included research around its use, specifically the uptake of ‘Big Data Analytics in small to medium companies, what software has been used and if a specialist or consultant was used to set up parameters and data mining parameters, industry sectors and others.
4.1 Analysis of Sample
It should be noted that the original specified number of recipients required and indeed paid for was 50 in total. However, in reality a total number of actual participants were reduced to 16 completed survey questionnaires. Although disappointing, the author, in order to ensure only businesses that had or were in the process of implementing ‘Big Data’ analytical technology, the key note at the beginning of the survey asked contacted participants to only fill out the questionnaire if this was the case. Although not armed with actual distribution figures, it could be construed from the small number of qualified participants that Big Data has not been taken up by many small to medium businesses and therefore demonstrating the importance of this study and its relevance to its potential. To reiterate, 16 participants took part in the survey. Although a fairly small sample group, the data gathered did reveal a vast amount of data to be analysed.



 4.2 The length of time the company has been established?
The researcher, in order to establish, whether or not ‘Big Data’ interventions were being implemented primarily by start-up companies, fairly young companies or the more established the question was raised.  Interestingly the survey results suggest that in the main it is the more established companies that are investing in ‘Big Data’ intervention some 68.75% (11) participants with only (3) 18.75% being established for 2-3 years and only 2 companies 12.5% less than a year old said that they had implemented big data. 
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The graph above therefore demonstrates that in the main it is the more established businesses that are investing in analytical software.

4.3 What Analytical software package has your company deployed?
This question, it would seem was met with some trepidation in that only 5 participants gave a specified software package by name, and all different. The spectrum included Google Analytics, Church Windows, Spectrum & Builders Trend, Microsoft Navision and Pact assessment.
4.4 What industry sector does your company operate within? 
The researcher’s rationale behind the question was to establish if there was a sector within industry that was more inclined to invest in ‘Big Data’ Analytics intervention over another. However the results threw up somewhat of a suppressing spread with all 16 participants companies operating in a different sector of industry with the exception of 2 within construction. These included: Homecare, Construction, Graphic Art, Engineering, The Public Sector, Tattooing, Food Manufacture, Entertainment, Hospitality, Religion, Wildlife Management, Health Care, Arts and Municipal Policing.
4.5 How many people does the company employ?
The researcher posed this question in order to establish if the size of an organisation had any bearing as a variable to the implementation of data analytical software based on the number of employee’s the company had . Surprisingly the majority of company’s involved in the survey a staggering 50% (8) fell into the category of between 1 and 5 employees. 
On the other end of the spectrum, two of the company’s surveyed employed between 50-100 people, with the rest of the company’s currently employing between 6 and 49 people. 
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Taken at face value it may be construed from this that more micro businesses are inclined to invest in ‘Big Data’ analytics than a medium or larger sized business. This evidence is not conclusive, and in fact threw up something of an anomaly. When this evidence is compared to the secondary data gathered through this study that suggests, in the main, it is in fact big business enterprises that have embraced the technology and the obvious advantages its use and application. With small to medium enterprises that are yet to implement or are only now in the process of implementation. 



4.6 What was the primary reason behind the purchase of the ‘analytical software?’
The question was raised in order to establish the rationale behind the investment. 31.5% (5) of the participant suggested that the acquisition was to gain a better understanding of its target customers, 18.5% (3) of the participants made the purchase in order to improve or optimise business processes, with only (1) 6.25% suggesting that the software was acquired in order to improve people’s health and wellbeing, 12.5% (2) of participants were using the intervention to increase security and reduce fraud. With the other (5) 31.5% suggesting the choice was made in order to drive the business and its people forward. 
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This further confirms the findings, when compared with the 5 businesses analysed in detail within chapter 2.  That primarily, ‘Big data’ is being used to create a better understanding of its target customers and to drive business growth, and further suggests that the implementation of ‘Big Data analytics ’primary function is to create ‘competitive advantage’. When cross referenced with the results of the next question posed which further emphasises that utilising ‘Big Data analytics’ has a positive effect on business growth. 
4.7 What has the deployment of ‘Big Data Analytics directly yielded?
In order to establish an understanding of growth the above question was posed, with 56% of Participants suggesting an increase in customer traffic through the web-site being the most noticeable gain, with 25% suggesting an increase in sales and just 18% said an increase in turnover was the result of the implementation. In hindsight it may have been more conclusive to have attached a % to the answers given in order to make a quantitative assessment of the growth the intervention produced, however this does suggest that as a result of implementation a higher number of customers visiting their web page had increased which demonstrates a heightened product awareness at the very least, 3 of the companies suggested an increase in turnover while 4 suggested that an increase in sales was the main result as illustrated in the graph below.
 [image: ]

4.8 What was the implementation cost?
The rationale behind this question was to attempt to identify the amount of investment being spent on data analytics, with two of the companies spending over £ 20,000 on the intervention, with only 1 spending in excess of £50,000 pounds the majority of company’s saying that they have spent less than £500 pounds it would appear that cost implications associated with ‘Big Data analytics tools is certainly within reach of most organisations the question needs to be raised as to why so few small to medium companies have implemented this within their strategic frameworks?
4.9 Has the implementation of ‘Big Data’ intervention?
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In order to gain further insight into what gains if any ‘Big Data’ has brought to the organisation only 6 company’s said they had seen no intrinsic difference with the remaining 10 companies suggesting that it had had an impact on growth, created a better understanding of their customers or had an influence on being more competitive. In the main it could therefore be concluded that generally a positive shift was the result.
4.10 Would you recommend the current analytical software to other businesses?
This question was posed in an attempted to ascertain how happy the company was with its intervention, resulted in a 56.5% positive response it would seem that there is plenty of room for further development into the user friendliness of the offering available with a resounding 43.75% of participants stating they would not recommend their ‘Big Data’ analytical software package to another business.  
4.11 Additional statistical information.
Only after the researcher pulled the results of the survey that had been distributed from Survey Monkey was it apparent that the company had taken it upon themselves to add additional questions to the researcher questions. These included the age, gender, household income and the type of device being used to fill out the survey. Although these questions have no bearing to this study, the additional information of the data collected around these areas has been included in the copy of Statistical Data results and are available to the reader should this information be of any particular use in the future. It should be noted that a detailed copy of the results generated from the survey conducted have been attached to the study within the appendices. 


Chapter 5
5. Conclusions and Recommendations 
Introduction
The objective of this chapter has been drafted by the author in order to give a conclusive narrative to the study undertaken. Its purpose, to give a condensed and reflective insight into the finding of the studies research, and from this creates a platform to create subjective and relevant recommendations to the reader. The underlying purpose behind this study was to ascertain the importance ‘Big Data’ is having on business. It is fairly easy to ascertain that big business is embracing ‘Big Data’ as the next great tool in the corporate arsenal to create ‘competitive advantage’, from Marks and Spencer’s Sparks card to Tesco’s club card interventions, Netflix, Amex the list is endless. In general, the study has shown that although an initial reluctance from most large corporations, roll out of ‘Big Data’ intervention is inevitable in order to remain competitive, understand the needs of its customers and reveal new avenues of research and development in order to keep up with an ever faster paced and evolving market place. Many of these large corporates have been pioneers in its development, such as Amazon and e-Bay and more recently Google analytics, however it is the researchers hope that the reader takes an holistic view from the study undertaken that ‘Big Data’ will continue to grow and take from it an understanding that it is a necessary tool within the strategic arsenal of a company, whether big or small, will have to start taking advantage of the opportunities ‘Big Data’ Analytics is presenting.  With large tech companies now investing billions into this technology, which was reflected in part in chapter 2, that it is only a matter of time before off the shelf analytical software becomes the norm, operating in a similar way to a search engine interface that will be available to all. With the amount of man power and monitory investment currently being poured into the development of this technology, the real question that should be raised from a strategic point of view is does the organisation invest now and take advantage of the intrinsic benefits of being able to mine internal data sets, linking this with external public knowledge or does the company simply sit back and wait for this to be an off the self-offering. It is fairly easy to conclude that the latter will inevitably lose its competitive edge and that by that stage companies that have not embraced its intrinsic opportunities may not be around to make that decision. Pioneers will of course already be searching for the new competitive advantage strategy.
5.1 What is ‘Big Data’?
According to the Oxford dictionary, data itself can be defined as being, “descriptions, quantities, counts, characters or symbols on which operations are performed by a computer, which may be stored and translated in the form of electrical signals and recorded on magnetic, optical or mechanical recording media, in any format. It is derived from the Latin word Datum, meaning that which is given”. (Oxford Dictionaries.com 2018)  Datskovsky describes ‘Big Data’ as data sets that have grown so large they become unmanageable and difficult to work with using traditional methods of data processing. (Datskovsky, G 2013) It is data that contributes heavily to the day to day life of humanity and that through data gathered, information is obtained, knowledge is gathered and ultimately, when applied wisdom is the result. From these data sets almost everything is now measured, determined and in many instances predicted from crime, lunacy, literacy, religion, the weather, how people shop, and even dictates political agendas and outcomes. (Floridi, L 2013) From a business perspective, every industry sector now relies very heavily on data and its hidden predictive qualities that may be and are being used in many different and creative ways to influence competitive advantage and heightened customer satisfaction through pin point R&D to new customer driven products and services. From the word ‘Big’ in ‘Big Data’ It is not so much the size of data that the word big is referring, but the underlying prize held within, harnessing the ability to generate insight that small amounts of data simply would not give. (Anderson 2008)  


5.2 Data evolution; past present and future
From its first application by William Farr and his team of data analysts at Somerset House and the use of ‘Big Data’ in 1830 to eradicate the cholera epidemic sweeping London at the time, to the revolutionary processes introduced by J Lloyds a string of Nationwide UK based Tea rooms. Saw the use of automated mechanical data capturing through ‘LEO’ a card punching system and subsequent analysis of data being used for the first time within a business setting. The real evolution of ‘Big Data’ came from a man named Shannon in 1948, laying out the mathematical framework that came about whilst attempting to solve the noise produced by analogue telephone systems. Shannon devised a way of using a series of 0’s and 1’s in conjunction with the mathematical equation known as the ‘Shannon theory’. This lead the way for data packets to be compressed using telephone lines that when sent, could be re-interpreted at the other end of the line.  Leading to the ability to send   J-Peg and zip files from computer to computer and ultimately the way it has become possible to stream HD movies today, ultimately leading to the creation of the ‘Internet’ and the way in which data is sent and received.( Dr Fry, H BBC 2016) As the technology is ever evolving and morphing at an alarming rate, it is difficult to make a final production as to where data usage and the application, interpretation and productiveness of ‘Big Data’ will end up in the future.   
5.3 The importance of ‘Big Data’ and its role within business
Utilisation of ‘Big Data’ has the potential to drastically improve efficiency within sales, production, logistics and marketing, in order to enhance ‘IT (Information Technology) Customer Service, Risk Assessment and R&D (Research and Development) (Ularu E.G et al’ 2012) The use of ‘Big Data’ is becoming a critical way for leading companies to outperform and outstrip their competitors in order to innovate, compete and capture value. This will in turn lead to the creation of new growth opportunities and entirely new categories of companies being formed, in order to aggregate the analysis of industry data across all sectors. Through its use, it can unlock significant value by way of transparent information. As more and more companies create and store transactional data in digital form, perpetuating the ability to collect ever more accurate data against detailed performance objectives, enabling the control of everything from product inventory to the amount of sick days taken, exposing variability and enhances productivity and performance. Its use allows narrower segmentation of customers and therefore much more precisely tailors products and services. Having more sophisticated analytics can substantially improve decision-making, minimise risk and assist greatly to unearth valuable insights that would otherwise remain hidden. (McGuire, T 2017) Bell writes that Managers and executives that embrace ‘Big Data’ analytics are those that recognise the fact that the future is so uncertain that it is difficult even after the fact, to tell a good decision from a bad one based on its outcome as so many elements need to be considered that may or may not have influenced its outcome. Bell suggests that when looking for great decision makers, that a look into the way data and analytical input is handled through the decision making process will become the norm. Stressing that managers and executives that have an understanding of data and analytics will inevitably have far more control in regards to decision making and as a result achieve greater results. (Bell P 2013) Echoing this sentiment McGuire affirms that ‘Big Data’ will become the basis of competition and growth for individual firms, enhancing productivity and creating significant value for the world economy by reducing waste and increasing the quality of products and services. (McGuire 2017) From the survey carried out by the author in 2017 the majority of participants 31.5% suggested that the primary reason for investing in ‘Big Data’ analytical software was to gain a better understanding of their client base with a shared response in choosing to invest in order to drive the business and its people forward with 31.5% of the remaining participants. 
5.4 Big Data modelling
Modelled against the ‘Four V’s’ Data analytical software companies such as SAP, IBM and Cambridge Analitica, work using the theory that data operates across four dimensions being volume, velocity, variety and veracity.  By harnessing data streams across the four V’s have created the ability to offer software products that will manage and run cities (IBM Smarter Cites Initiative) managing and controlling everything from waste management to traffic congestion, air pollution and manage the power grid all through the use of ‘Big Data’ streams and analytical software to achieve this (Anderson, 2008) Other attributes that ‘Big Data’ can be bring is the ability to overcome the limitations traditional sampling is bound by. The utilisation of ‘Big Data’ in general terms, enables far less inference, includes more heterogeneous perspectives and automates the collection of information. When working in the context of analytics, pattern is paramount. It is through this that ‘Big Data’ promotes correlation and avoids causality. On this basis, a lot of leading analysists suggest that ‘Big Data’ renders theory obsolete, where the more traditional theorist suggests that far more theory is needed in order to understand the complexities of the reality that ‘Big Data’ is revealing about humanity. (Etzion & Alberto Aragon-Correa 2016)
5.5 Business ‘Big Data’ and its role in enhancing the customer journey
Whilst compiling this report the author analysed a variety of different businesses that have implemented ‘Big Data’ analytics with a view to enhancing their customers journey utilising its predictive capacities. Like Twiddy and Company, a small to medium estate agency specialising in holiday lets in North Carolina that successfully used the technology to enable them to offer price recommendations pinpointed down to a week, on the basis of market conditions, seasonal trends, size and size and location of a home. By doing this, special offers where then recommended to listed property owners to offer reduced prices for the weeks that had been identified. As a result the customer journey for both home owner and holiday maker were enhanced with overall property listings increased by 10% year on year as well as quieter weeks on the calendar that the software had identified being filled as a result. (Kelleher K 2014) Halo Leisure, in conjunction with Legend Software also saw dramatic improvements to the enhancement of their customers’ journey, utilising ‘Big Data analytics to enable them to generate a number of automated initiative to new clients in order to enhance the feeling of welcoming and indeed belonging to a business that understands their client’s needs. Utilising the dark data the company was storing, through this analysing client behavioural patterns the group was able to identify when a client’s behaviour started to change. Giving the company a proactive window to address possible attrition and address barriers to existing clients. Resulting in the needs of individual clients being addressed, meaning happier clients and by default drastically reduced the groups client attrition ratings. (Fletcher C 2017) Chaffey suggests that “ Arguably ‘Big Data’ is enhancing the customer journey simply by predicting what a customer’s needs are before they need it which translates into client retention, higher growth yields, and a lot less time and effort having to be spent on finding new customers through expensive marketing campaigns and sales drives by creating a soft-lock-in. ( Chaffey D 2007) The above two examples highlight this sentiment however the report has revealed a large and varied a-ray of examples ‘Big Data’ analytics are being utilised in, in order to enhance the customer journey. With reference to the author’s survey conducted in 2017, this was again highlighted as one of the main reasons for implementation as 31.5% of the participants suggested that their initial reasoning when purchasing analytical data software was to better understand and target customers.  
5.6 ‘Big Data’ Ethics and the Laws that govern its use
As part of establishing a basis as to the understanding behind ethical values the author examined four of the more accepted ethical theories being; Kantianism, Utilitarianism, Social contract theory and Virtue Theory. Having taken the time to analyse these theories it became blatantly obvious to the author that ethics and the value placed on ethical behaviour is itself a variable that although widely used to describe corporate conduct is in-fact a poor and porous foundation on which to base any reliable control mechanism against. As ethics can be interpreted so differently depending on an individual’s social background, social standing, geographical location, cultural or religious beliefs and political standpoints, to gauge or find judgement against a company or individual based on ethical grounds is a misconception. Singer writes, “That, despite many ethical theories developed with a view to guide our conduct and the considerable body of writing on the application of these theories and practical issues, there is uncertainty about what exactly we are doing-and are justified in doing-when it comes to ethical judgements, or engage in ethical argument.” On this basis, judgement on the way in which any business practice is critiqued and judged has therefore got to rely very heavily on the Laws set out in order to regulate and control business practice. However this in itself presents its own practical application as both trade and industry is now globally based. Thereby the assumption that the laws of the land in which the firm, corporation or individual resides or operates may well be very different when trading with a person, corporation or firm on the other side of the world or indeed in the next state or country being traded with.
In an attempt to establish the Laws that currently govern the use of ‘Big Data’ analytics the author has in some depth analysed said Laws, specifically; the ‘Data Protection act of 1998’ and amendments as well as the ‘General Data Protection Regulation (GDPR) that will be in effect from the 25th May 2018, the latter having been drafted by the European Union in an attempt to bolster the current legislation across all European territories. As with ethical perception, the Law has similar hurdles to deal with in terms of globalisation.  Chessell, having researched the subject extensively in regards to ethics and laws governing its use, has suggested that all companies, across the territorial spectrum should consider an ‘ethics awareness framework’ detailed both in this report and in his book ‘The Ethics of Big Data’ to include: Context, Consent and choice, Reasonable, Substantiated, Owned, Fair, Considered, Access and Accountability. (Chessell M 2014) To further contextualise this however, it can be deduced from the research conducted that the Laws that govern Data and ‘Big Data’ Analytics are at present on a slow and reactive course. In order to both control and indeed police the technology and protect basic human rights, a far more proactive stance will need to be taken on a Global footing if we are to avoid such scandals as the ‘Facebook-Cambridge-Analitica’ scandals and others detailed within this report in the future. 
5.7 ‘Big Data’ and Competitive Advantage
Today, many well-known, successful companies focus a substantial part of their business around ‘Big Data’ and its uses in order to radically enhance ‘competitive advantage’ from Google, Netflix, Uber, Facebook and a host of insurance companies and retail giants, Tesco, Walmart Asda to name but a few. In order to analyse the suggestion further the author researched the subject of whether ‘Big Data’ is, can and has created competitive advantage from a number of case studies as well as asking the question of ‘ has the implementation of ‘Big Data’ analytics allowed the company to be more competitive 25% of the recipients said that it had made a significant difference and  has also taken the time to detail several surveys conducted by credible sources  like the survey conducted by Accenture in 2014. Through the case studies and resulting surveys considered, results of both first hand and secondary sources, it is a far and overwhelming conclusion that ‘Big Data’ Analytics does, can and is refutably giving innovative companies a leading edge to competitive advantage across all sectors of business, and is the view of the author that the technology will continue to do so as long as innovation and creativity are continually applied through its use. It is further construed by the author that rather than a passing fad or a technological advancement leading to others in the future that in-fact ‘Big Data’ analytics will hold the key, not only to the streamlining and profitability of business but the catalyst to advancing humanities understanding and knowledge for decades to come.
5.8 Pitfalls 
According to a review conducted by Harvard Business review in 2013 a large number of companies that had taken part in the review reported that whilst a large amount of investment was been spent on upgrading hardware and software within companies to take advantage of ‘Big Data’ analytics. Many companies where struggling with implementation, as it was revealed many struggled to recruit competent data analysts’ and other analytical specialists are in short supply. (Ross et al’ 2013) This is further substantiated by the survey conducted by the author in which 37.5% of participants said that the implementation of ‘Big Data’ analytics had made no difference to the business.  Results from the ‘Duke CMO study, an article written by Forbes highlights pitfalls that need to be corrected for the successful implementation of ‘Big Data’ within firms suggesting that from a procedural perspective, top executives are not yet modelling the use of ‘Big Data’. That strategically, firms have an inadequate view as to the bigger picture in which analytical information can help to drive market strategy. From an informational perspective many firms do not have sufficient trained individuals within their ranks to fully exploit the technology, nor have a relationship in place with analytical producers. (Moorman 2013) To conclude, many firms are talking about the value that ‘Big Data’ can give, many have large swaths of data at their disposal, but few understand the business, its issues and the analytics required to add value and extract relevant information from the data gathered. (Bell P 2013) Furthermore the implementation of its use carries a large warning sticker, when we look at companies that have crossed the line in terms of ‘wrongly’ using or miss handling data at their disposal, and that by doing so run the risk of permanently damaging their business and reputation.
5.9 ‘Big Data’ Opportunities
Apart from the numerous opportunities ‘Big Data’ analytics are already achieving within the world of business highlighted throughout this report, there are, through the research conducted two areas that seem to be under exploited both from an identified need within the market place and a necessity for ‘Big Data’ to be able to be fully utilised and understood. As discussed in the previous section a serious lack of qualified implementers and analytical analysts are in short supply. Suggesting that educators, technical colleges and universities need to also see the potential that ‘Big Data’ analytics is offering as there seems to be a massive gap within the skills market identified through this report. From a business perspective, this report has also revealed a huge potential for more specialised consultancy firms to be formed in order to assist companies with ‘Big Data’ modelling, implementation, strategy, logistics and legality surrounding the field of ‘Big Data’. It has been identified by numerous reports and articles throughout this study that in general, companies simply do not have the knowledge and expertise required to utilise the technology to its full potential. 
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Appendices 2

Qualitative analysis of the results from Survey conducted
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Appendices 3
Additional quantitative analysis collected from survey
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