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Abstract – This paper aims at examining the impact of the 

big data technology and its effect on the efficiency of business 

operations among indigenous firms. The research established 

the perception of most business entrepreneurs and IT experts 

who seek to join the moving trend of the big data revolution 

for competitive advantage. It identified the major driving 

factors behind the big data market in other to evaluate their 

collective effect on business competency within the global 

market. The study became necessary due to the rising need to 

better inform our government and corporate managers to take 

their rightful place in the past-paced global economy. The 

researchers adopted an analytical field survey and two 

quantitative analysis approaches: Factor Analysis and the 

Multiple Regression aimed at analyzing the factors of big data 

computing and their perceived effects on business 

competency. Both primary and secondary data were used in 

achieving our research objective, which gave enough insights 

into the contributing factors of big data success and business 

competency. Based on the findings in this paper, we 

recommend that corporate managers should be encouraged to 

take advantage of big data computing which offers new, 

affordable, open source, and distributed platforms (such as 

the Apache Hadoop), and relatively easy to deploy by all 

business corporations. Big data has been proved to have the 

capacity to deliver phenomenal computing power, and its 

adoption is bound to bring about improved business 

competency and added competitive advantage. 
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Unstructured Data, Real-Time. 
 

I. INTRODUCTION 
 

1.1. The Big Data Technology 
Big data is data sets that are so voluminous and complex 

that traditional data processing software applications are 

inadequate to deal with them [20]. It is a term that describes 

the large collections of information – both structured and 

unstructured – that floods our businesses on a daily basis. 

According to [5], big data is defined as the large and ever-

growing and disparate volumes of data which are being 

created by people, tools and machines. These agents 

generate both structured and unstructured information on a 

daily basis from a large number of sources including social 

media, data from internet-enabled devices (such as smart 

phones and tablets), machine data, video and voice 

recordings, and so on. According to [5] also, our society 

today generates more data in 10 minutes than all that 

humanity has ever created through to the year 2003; and as 

[7] puts it, “… 90% of the data in the world today was 

created in the last two years”. 

A key success factor for both small and medium scale 

enterprises is the availability of relevant information at the 

right time. Businesses need to know what decisions to make 

and when to make them, based on the available information. 

They need to know when to take action and how these 

decisions will impact on financial results and operational 

performance of their daily activities. There is an inherent 

and persistent demand for this type of insight by business 

operatives and this demand has triggered the growth of Big 

data computing globally to enable managers make better, 

and data-driven decisions that will change the way they 

handle business operations and compete in the market 

place. 

The Big data revolution is on and it can provide business 

entrepreneurs and managers with innovative technologies 

to collect and analytically process the vast data elements to 

derive real-time business insights that relate to such market 

forces as consumers, risk, profit, performance, productivity 

management and enhanced shareholder value. If properly 

harnessed, big data computing will create enormous 

benefits to business enterprises and give them a competitive 

advantage within the global market. 

Effective and efficient business decisions are also 

affected by the ubiquitous nature of data that supplies the 

daily need of corporate organizations. Companies that rely 

solely on their internal historical information, which in most 

cases is incomplete and inaccurate, will not remain afloat in 

today’s fast-paced and highly competitive market [8]. For 

businesses to survive in today’s global economy, they must 

equip themselves with external information and imbibe a 

forward-looking ideology through predictive modeling 

approach. Organizations will need to include big data from 

sources both within and outside the enterprise which 

include structured and unstructured data, machine data, 

online and mobile data alongside the organization’s 

individual and internal data for the provision of more 

predictive views for business decisions.  

In order to become more competitive and more efficient 

in their business operations, companies will need to 

incorporate more data sources, and make use of better 

analytical tools so as to move to real-time or near-real-time 

analysis and make more proactive decision [15]. The reason 

for this is not far-fetched: traditional systems are slow and 

inflexible and may not effectively handle the size and 

complexity of big data. For example, most business 

organizations operate with their internal information which 

is typically structured, historical and most times, 

incomplete. They make use of such software tools as 

relational database management systems for data analysis 

and reporting. This is however inadequate in the face of 

large volumes of unstructured but relevant data from 
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several external sources that if successfully harnessed using 

the right tools can improve business decisions for improved 

business competency.  

Big data overcomes most traditional restraints in a cost-

effective manner and opens opportunities to store and 

process data from diverse sources like social media data, 

market data, communications, and interaction with 

customers via digital channels.  

According to [5], more than 80% of the data within 

organizations is unstructured and therefore unfit for 

traditional processing. Using big data will enable the 

processing of unstructured information and an improved 

business intelligence which can improve performance in 

sales, customer satisfaction and needs assessment, support 

of marketing initiatives and enhanced fraud monitoring. 

Big data capability allows organizations to integrate 

multiple data sources with relatively low effort in a short 

timeframe. Combined with the lower cost of storage per 

gigabyte, organizations can be enabled to build, for 

example, a federated view of customers by shifting 

customer data from various separate business departments 

into a single infrastructure, and run consolidated analytics 

and reporting on it. 

It is equally very difficult to integrate and move data 

across an organization which is traditionally constrained by 

data storage platforms such as relational databases or batch 

files with limited ability to process very large volumes of 

data, data with complex structure or without structure at all, 

or data generated at very high speeds. Organizations need 

to start managing data through different sources, and 

integrating their values using a range of technologies 

available in today’s market [8]. 

With the perceived growth in technological capacity to 

harness and analyze disparate volumes of data, and the 

increased statistical and predictive modeling tools available 

for today’s business, big data will no doubt bring about 

positive changes in the way businesses compete and 

operate. Companies that invest in data management and use 

the big data technology to successfully derive value from 

their data will have a clear advantage over their 

competitors.  

In today’s business world, it is common for business 

owners to desire new ways of making use of available data 

to boost efficiency in strategic decision making. According 

to [7], there is a legitimate business need for companies to 

gain competitive advantage over others. Based on that, we 

see business organizations all over the world taking 

advantage of the opportunities offered by the big data 

revolution, but in most cases they have failed to understand 

that the benefits of big data is not in the size of the available 

data but the ability to analyze them to bring out their actual 

business value for proper decision making.  

There is need to discover certain hidden drivers of the big 

data technology to better inform our governments and 

corporate agencies in taking their rightful place in the past-

paced global economy. There is equally a need to ascertain 

the level of impact of the big data technology in enhancing 

business operations among indigenous firms. 

1.2. Aim and Objectives of Study 

The aim of this research paper is to examine the impact 

of the big data technology and its effect on business 

competency of indigenous firms within the global market. 

The study will seek to achieve the following specific 

objectives: 

i. Identify the driving factors behind the big data market.  

ii. Evaluate the effect of big data technology on business 

competency, and  

iii. Ascertain whether big data computing has improved 

efficiency of business operations among indigenous 

firms within the global market. 

 

II. THEORETICAL FRAMEWORK 
 

2.1. Foundation for Big Data Initiative 

The concept of big data as it is known today is relatively 

new. However the operations involved in data gathering, 

storage, and analysis for value-added business decisions are 

not new. In fact data gathering and analysis has been there 

from the time human beings began to live together and 

engage in commercial activities.  

Nevertheless, the big data concept began to gather 

momentum from 2003 when Vs of big data was articulated 

to give the phenomenon the form and the current definition 

it now has. According to the foundational definition in [5], 

big data concept has the following five mainstreams: 

volume, velocity, value, variety, and veracity.  

Volume: 
Organizations gather their information from different 

sources including social media, cell phones, machine-to-

machine (M2M) sensors, credit cards, business 

transactions, photographs, videos recordings, and so on. A 

vast amount of data is generated each second from these 

channels, which have become so large that storing and 

analyzing them would definitely constitute a problem, 

especially using our traditional database technology. 

According to [5], facebook alone generates about 12 billion 

messages a day, and over 400 million new pictures are 

uploaded every 12 hours. Customers’ daily comments on 

products and services for instance, are in millions. 

Collection and analysis of these large pieces of data will 

definitely constitute an engineering challenge.  

Big data however provides new technologies (such as the 

APACHE Hadoop) to ease the burden. Business 

corporations now make use of distributed systems, where 

parts of the data are stored and analyzed in different 

locations and then brought together via application software 

[5].   

Velocity: 
By velocity, we refer to the speed at which new data is 

being generated from the various sources. Example, Emails, 

twitter messages, video clips, social media updates, etc 

come in torrents from around the world on a daily basis. The 

streaming data need to be processed and analyzed at the 

same speed and in a timely manner for it to be of value to 

the organizations. Results of the analysis should also be 

transmitted instantaneously and given access to websites, 

credit card verification, and so on. Credit card transactions, 

for instance, need to be checked in seconds for fraudulent 

activities. Certain systems like some trading systems also 
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need to analyze social media networks in seconds to obtain 

data for proper decisions to buy or sell shares.  

Big data technology gives the ability to analyze data 

while it is being generated, and moves data around in real-

time. 

Variety: 
Variety refers to different types of data; the varied 

formats in which data is presented. We receive information 

as structured and numeric data in traditional databases. In 

today’s society, we also receive information as unstructured 

text documents, email, video, audio, financial transactions, 

and so on. It is clear that we no longer make use of only 

structured data today (name, phone number, and address) 

that fits nicely into relational database tables. According to 

[7], more than 80% of today’s data is unstructured.  

Big data technology now provides new and innovative 

ways that permits simultaneous gathering and storage of 

both structured and unstructured data [5]. 

Value: 
Data is only useful if it is turned into value. It is good to 

have access to a large amount of data, but valueless 

information is useless. By value, we refer to the worth of 

the data being extracted. 

Business owners should not only embark on data 

gathering and analysis, but understand the costs and 

benefits of collecting and analyzing such data. The benefits 

to be derived from such information should exceed the cost 

of data gathering and analysis for it to be taken as valuable. 

Big data initiative creates a clear understanding of costs and 

benefits. 

Veracity: 
Veracity refers to the trustworthiness of the data. That is, 

how accurate is the data that have been gathered from the 

various sources? Big data initiative tries to verify the 

reliability and authenticity of data such as abbreviations and 

typos from twitter posts and some internet contents.   

In working with vast data, big data technology now 

allows us to make comparisons that bring out the correct 

and qualitative data sets, and develops new approaches that 

link, match, cleanse and transform data across systems. 

2.2. Sources of Big Data  
Sources for big data generally fall into three broad 

categories: 

Streaming Data: 
Streaming data is the category of data which includes 

information that gets to your IT systems from groups of 

connected devices. Such streams of data can be analyzed as 

they arrive and decisions can be taken as to what data will 

be kept, what data will be done away with, and what data 

will require further analysis [8]. 

Social Media Data: 
Data emanating from social interactions has recently 

become an increasingly attractive set of information, 

particularly for marketing, sales and support services, 

though such data sets mostly come in unstructured or semi-

structured forms that pose a unique challenge when it comes 

to data extraction, analysis, and consumption. 

Publicly Available Sources: 
According to [8], Business data is also made available 

through public and open data sources like the US 

government’s data.gov, the CIA World Factbook or the 

European Union Open Data Portal. 

2.3. Importance of Big Data to Corporate 

Organizations 
Big data is very important if corporate businesses will 

understand what to do with it. Data from different sources 

can be stored and analyzed to find answers to various 

business problems. According to [15], big data can help 

corporate organizations in the following specific ways: 

a. Cost reductions,  

b. Time reductions,  

c. New product development and optimization,  

d. Accurate and smart decision making.  

According to [15], a combination of big data and other 

high-powered analytic systems will enable managers 

accomplish the following business-related tasks: 

 Determine root causes of failures, issues and defects in 

near-real time. 

 Detect fraudulent behavior before it affects the 

organization. 

 Check credit card transactions in seconds to discover 

fraudulent activities.  

 Trading systems can make proper decisions to buy or 

sell shares by making use of data from social media 

networks.   

 Generate coupons at the point of sale based on the 

customer’s buying habits, and 

 Recalculate entire risk portfolios in minutes. 

2.4. Drivers of the Big Data Technology  
The following drivers of big data technology have been 

identified:  

 Ability of management to adopt new and innovative 

business models, 

 Openness to new insights that drive competitive 

advantage, 

 Availability and continued growth of business data, 

 Ubiquitous nature of big data, 

 Failing of traditional solutions under new 

requirements, 

 High cost of data systems, as a percentage of IT 

spending, and 

 Cost advantages of commodity hardware & open 

source software. 

The above drivers are keys to the deployment and 

diffusion of the big data initiative. For instance, [8] suggests 

that the exponential and continued growth of enterprise data 

and the inability to utilize data effectively has given big data 

a major technological push. Again, data is everywhere and 

in many formats. Besides being able to sieve through huge 

volumes of data, having a stream of disparate data also 

poses its own threats [17]. Text, voice, video, logs and other 

formats of big data make it harder to gain insights using 

traditional tools. Therefore, businesses must take advantage 

of the big data revolution to prepare for this exploding data 

type that is sweeping across our entire business world.  

Any ideology that cuts cost will definitely catch the 

attention of corporate managers [9]. The cost advantages of 

commodity hardware and open source software will 

definitely drive the big data technology. Our IT departments 
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will enjoy much savings from moving things to commodity 

hardware and leverage more on open source platforms. This 

will provide cost effective ways of achieving enterprise or 

corporate objectives. There will be reduction in the 

incidences of overpayment for premium hardware when 

similar or better analytical processing could be done using 

commodity and open source systems. 

Furthermore, it has been successfully argued that 

traditional solutions are failing to catch up with the new 

data demands and new market conditions. Big data has 

given rise to exploding volume, velocity and variety of data 

which are now difficult to handle and demand cutting edge 

technologies [7]. New requirements have emerged from 

changing market dynamics that could not be addressed by 

old tools, but demands new big data tools [8]. 

Finally, there is equally a “low barrier to entry” in the big 

data revolution. As with any business, low entry barriers 

should encourage businesses to try different technologies 

and come up with the best strategy. Easy-to-deploy 

frameworks and innovative business paradigms have made 

available lots of tools, which are relatively easy to use by 

all business corporations. These tools have been proven to 

have the capacity to deliver phenomenal computing power 

for business breakthroughs. 

 

III. RESEARCH METHODOLOGY AND DATA 

ANALYSIS 
 

3.1. Research Design 
Research design is a blueprint for conducting a study with 

maximum control over all factors that may interfere with 

the validity of the findings [3]. It is a plan that describes 

how, when, and where data will be collected and analyzed, 

and represents the researchers’ overall guide for answering 

the research questions or testing the research hypothesis 

[12].  

In this study, the researcher adopted an analytical field 

survey method and a quantitative approach aimed at 

analyzing the factors of big data computing and their effects 

on business competency within the global market economy. 

Two major quantitative analysis approaches were adopted 

which include Factor Analysis approach, and the Multiple 

Regression. Both primary and secondary data were used in 

achieving our research objective, which gave enough 

insights into big data technologies and revealed the driving 

factors for its adoption by indigenous corporate 

organizations.  

3.1.1. Data Collection 
Primary data was gathered from administration of 

structured questionnaire to a selected group of business 

owners, corporate managers, and IT experts within the 

target population. Data was further subjected to factor 

analysis using the IBM Statistical package for Social 

Sciences (SPSS) version 17. Hypothesis testing was carried 

out using two statistical tools namely: The Analysis of 

variance (ANOVA) and the R-square test of association. 

Interpretation was given based on the research questions 

and the hypothesis testing.  

3.1.2. Model Specification 

To investigate and analyze the big data computing and its 

effects on business competency, we employ the multiple 

regression model.  

The regression analysis carried out showed a relationship 

between the independent variables (Xi) and the dependent 

variable (Y) as follows: 

Y = a0 + a1x1 + a2x2 + a3x3 + a4x4 + a5x5 … + anxn + ϵ1     (1) 

Where  

Y = Dependent variable. 

x1, x2, … xn are the independent variables, 

a0 = Constant value of Y when all x values are 0, 

a1, a2, … an are net regression coefficients.  

For instance, a0 measures the change in x1 while holding 

the other variables constant, and 

ϵ1 is the independent and normally distributed random 

error term with mean as zero. 

In this study, five (5) major driving factors were 

identified as affecting big data computing for improved 

business competency. They include: Availability and 

growth of business data, ubiquitous nature of big data, 

ability to adopt new business models, failure of traditional 

solutions, and cost advantage of open source software.   

Using the above regression model therefore, we assign 

the following variables: 

Y = Big data success / business competency 

X1 = Data availability  

X2= Data ubiquity  

X3 = Openness to new business approaches  

X4 = Inadequacy of traditional solutions 

X5 = Cost reduction 

3.2. Hypothesis Testing 
The following hypothesis was formulated and tested at 

0.05 confidence level: 

H01: The collective drivers of big data computing have no 

significant effect on business competency among our 

indigenous firms within the global market economy. 

HA1: The collective drivers of big data computing have 

significant effect on business competency among our 

indigenous firms within the global market economy.  

In order to test the null hypothesis H01 stated above, the 

Analysis of Variance (ANOVA) was used. Also the F-test 

was used to test the significance level of each identified 

driver of big data technology on business competency. 

 

IV. EMPIRICAL FINDINGS AND DISCUSSIONS 
 

4.1. Descriptive Statistics 
Table 4.1 shows the descriptive statistics of the big data 

success / business competency with respect to the five (5) 

drivers of big data identified, which are: Data availability, 

Data ubiquity, Openness to new business approaches, 

Inadequacy of traditional solutions, and Cost reduction. 

From the table 4.1 we notice that big data success / business 

competency (Y) has a mean value of 29.83. This implies 

that the diffusion of big data technology has significant 

positive effect on improved business competency and offers 

competitive advantage within the global market economy. 

This effect however is not very high as seen from the table. 

Notice also that the value of big data success / business 

competency is quite high for standard deviation. The table 
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also shows the mean value and standard deviation of all the 

factors affecting big data success / business competency. 

We equally notice from the table 4.1 that cost reduction has 

the highest mean value of 16.46. This means that of all the 

identified drivers of the big data technology, most of our 

respondents support the fact that cost reduction has a great 

effect on the successful adoption of the big data technology. 

We also notice from table 4.1 that the value of big data 

success / business competency is negatively skewed, while 

most of the factors affecting big data technology are seen to 

be normally distributed.    

 

Table 4.1. Descriptive Statistics 
 Mean Standard Deviation Skewness N 

Big data success / Business competency 29.8300 4.27618 -4.2541(0.000) 100 

Data availability  14.5100 3.99864 0.0508(0.876) 100 

Data ubiquity  14.3200 3.01940 -0.5753(0.146) 100 

Openness to new business approaches  13.5400 2.63858 0.2324(0.685) 100 

Inadequacy of traditional solutions 14.3200 2.62805 0.1675(0.235) 100 

Cost reduction 16.4600 2.86505 0.0628(0.345) 100 

Source: Researchers’ Computation via SPSS version 17.0 

 

4.2. Determining the Relationship between the 

Independent Variables and the Dependent Variable 

using Pearson’s Coefficient.  
Pearson correlation coefficient (r) is adopted to test for 

strength of the relationship between variables. Table 4.2 

presents the result of the test for relationship between the 

dependent variable (Y) and the independent variables (Xi). 

From the result, it can be established that there are positive 

relationships existing between big data success / business 

competency and the various factors considered in this study. 

For example, the relationship between cost reduction and 

big data success is shown with R = 0.393. The relationship 

between other independent variables with big data success 

/ business competency is also shown. From the table, it can 

be observed that the relationship between Inadequacy of 

traditional solutions (X4) and Data ubiquity (X2) has the 

highest link with R = 0.486.  

 

  

Table 4.2. Link between the Independent Variables and the Dependent Variable using Pearson’s Coefficient 
 Big data 

success/Business 

Competency 

Data 

availability 

Data 

ubiquity 

Openness to 

new business 

approaches 

Inadequacy 

of traditional 

solutions 

Cost 

reduction 

Pearson 

Correlation 

Big data success / 

Business 

Competency 

1.000 .034 .308 .339 .378 .393 

 Data availability .034 1.000 .001 -.103 .133 -.015 

 Data ubiquity  .308 .001 1.000 .139 .486 .455 

 Openness to new 

business approaches  

.339 -.103 .139 1.000 .268 .310 

 Inadequacy of 

traditional solutions 

.378 .133 .486 .268 1.000 .428 

 Cost reduction .393 -.015 .255 .310 .428 1.000 

Sig.(1-tailed) Big data success / 

Business 

Competency 

. .376 .001 .000 .000 .000 

 Data availability .367 . .495 .154 .094 .443 

 Data ubiquity  .001 .495 . .084 .000 .000 

 Openness to new 

business approaches  

.000 .154 .084 . .003 .001 

 Inadequacy of 

traditional solutions 

.000 .094 .000 .003 . .000 

 Cost reduction .000 .443 .000 .001 .000 . 

N Big data success / 

Business 

Competency 

100 100 100 100 100 100 

 Data availability 100 100 100 100 100 100 

 Data ubiquity  100 100 100 100 100 100 

 Openness to new 

business approaches  

100 100 100 100 100 100 

 Inadequacy of 

traditional solutions 

100 100 100 100 100 100 

 Cost reduction 100 100 100 100 100 100 

Source: Researchers’ Computation via SPSS version 17.0 
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4.3. Relationship Model Estimation and Interpretation 
The regression result from table 4.3 shows that R = 0.504, 

and R2 = 0.254. The model summary also revealed the 

dependent variable 1(Y), and predictor variables 5(X1, X2, 

X3, X4, and X5).   

The overall predictability of the model is equally shown 

in table 4.3. It can be observed that R-square value for the 

model is 25.4% (with R2 = 0.254). This result shows that the 

impact level of the big data technology on business 

competency can be predicted from the independent 

variables (Data availability, Data ubiquity, Openness to 

new business approaches, Inadequacy of traditional 

solutions, and Cost reduction).   

Thus, big data computing has been proved to have 25.4% 

effect on business competency of indigenous firms within 

the global market economy.  

 

Table 4.3. Model Summary 

Model R R Square Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .504(a) .254 .214 3.77376 

Source: Researchers’ Computation via SPSS version 17.0 

 

V. CONCLUSION AND RECOMMENDATIONS 
 

5.1. Conclusion  
In this research we have examined the impact of the big 

data technology to discover its effect on business 

competency for improved business competency of our 

indigenous firms within the global market economy. The 

research has further established the perception of various 

business entrepreneurs and IT experts on the need to join 

the moving trend of the big data revolution for a 

competitive advantage. Results obtained showed that all the 

driving factors considered in this study (Data availability, 

Data ubiquity, Openness to new business approaches, 

Inadequacy of traditional solutions, and Cost reduction) 

contribute to big data success and business competency of 

indigenous firms. From the study also, we conclude that 

“Cost advantages of commodity hardware and open source 

software” is the most critical factor of the big data 

technology.  

5.2. Recommendations  
Based on the findings in this research paper, we 

recommend that government agencies and corporate 

managers should be encouraged to take advantage of the big 

data revolution which opens new offers for businesses to try 

new technologies. Big data technology has made available 

lots of affordable, open source, and distributed platforms 

(such as the Apache’s Hadoop), that are relatively easy to 

deploy by all business corporations. Since big data has been 

proved to have the capacity to deliver phenomenal 

computing power, its adoption by indigenous firms is bound 

to bring about improved business competency and added 

competitive advantage.   
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