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Have you ever searched for a specific thing and 

later seen an advertisement for that particular thing 

or similar categories popped up on your Facebook 

newsfeed or Instagram homepage? In the information 

era, it comes as no surprise that we find ourselves 

in the kernel of a surge in data usage. Every day 

we are generating data without knowing. When we 

read, write or speak, we produce data. As this 

article is being written, for instance, the data is 

being collected to produce the content that you are 

now reading. Indeed, data is everywhere, but the 

question is, where are all of this unlimited amount 

of data stored? Does this enormous tank of data 

communicate with each other or stay 

interconnected? What does it serve when all of 

these data are recorded and stored? Certainly now, 

in 2020, the world is powered by big data, so you 

are in the big data environment. More and more 

people start to connect themselves with digital lives 

ranging from social networking to shopping and 

working purposes, and this number of internet 

users continue to increase rapidly. At the same 

time, billions of connected devices generate, 

collect, store and share IoT data analytics, as 

Internet of Things incorporates with big data, all of 

which leave a digital shadow – traceable data we 

leave whenever we use a digital service.  It is likely 

that we have heard so much about big data, but 

how many people know what exactly the big data 

is? Many people may assume that big data is a 

flood of data. But is big data just about a lot of data? 

Is the vast amount of data that important? A bitter 

fact is that, at this moment, people still treat the 

term ‘big data’ as something they choose to ignore, 

while big data has significant impacts on almost 

every aspect of life. While the fourth industrial 

revolution (Industry 4.0/IR 4.0) is running toward us, 

big data is not just something that passes by, but a 

big deal. This aide memoire will discuss about the 

essential concepts that everyone needs to know 

about big data and the dawn of the data age. 

 Understanding Big Data Basic Concept 

Today, the globalized world is generating data at a 

very fast pace which is unprecedented in human 

history. In 2017, it was estimated that more than 3 

billion people were connected to the internet, a 

booming increase compared to only 2.3 million 

users in 1990 (Jarrar, 2017). As of April 2020, the 

number has climbed to roughly 4.57 billion active 

internet users, encompassing 59 percent of the 

total global population (J. Clement, 2020). The 4 

billion global digital population are those who 

produce data through everything they do at every 

second, leaving a digital trail in almost every aspect. 

Combined with the rise of computers, the internet, 

connectivity and all of the advanced technologies 

that are capable of producing and capturing data, 

the global data has increased in an impressive 

amount and size. 

To better understand big data, it is crucial to 

understand what ‘data’ actually is. Data refers to 

the quantities, characters or symbols, defined as 

facts, figures and information stored, processed 

and transmitted via the computer system 
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(Puntambekar, 2008). Data presentation can be in 

many forms, such as numbers, words, images, 

sounds and multimedia, etc. The term ‘big data’ is 

vague and has now appeared to be ubiquitous when 

discussing about IR 4.0 or information technology 

industry. Big data is defined by global research and 

advisory firm called Gartner, as “high-volume, 

high-velocity and/or high-variety information 

assets that demand cost-effective, innovative forms 

of information processing that enable enhanced 

insight, decision making, and process automation” 

(Gartner, n.d.). In other word, big data refers to the 

data sets gathered from various sources and 

produced in huge amounts and high frequency, 

which surpasses the processing capacity of the 

conventional database infrastructure that none of 

the traditional data management tools can store, 

process and analyze at this efficiency (Upadhyaya 

& Kynclova, 2017).  

The first concept of big data was originally 

characterized in 2001 by an industrial analyst, Doug 

Laney, as 3Vs concept: Volume, Velocity, and Variety. 

Later, the V concept of big data has gradually 

expanded to many other Vs such as Volume, 

Variety, Veracity, Velocity, Validity, Volatility, Variability, 

Visualization and Value (Firican, 2017). Even though 

there is no agreed-on definition of big data, the below 

9Vs concept can elucidate what big data actually is. 

 1st V – Volume: Volume of big data refers to a 

large size of datasets from all sources. Inputs 

of big data could be extracted from text, audio, 

image, video, social network, research studies, 

medical data, reports, GPS trails, banking 

transactions and final market data. The list 

goes on. Such volume of data is disorganized, 

and cannot be stored, processed and queried 

with a traditional database system.   

 

 2nd V – Velocity: Velocity refers to the super-

fast speed of data processing. The faster the 

data is generated, the higher the velocity is. 

Velocity highlights the importance of the speed 

not only for incoming data, but also streaming 

the fast-moving data into the storage for later 

processing and analysis. It is about processing 

data and using it at a fast rate. 

 

 3rd V – Variety: Variety refers to the increasing 

diversity of data generation sources and data 

format. Data usually appears in many forms, 

including audio, video, text, image and so on. 

Such mixture has made data even more 

complex.  

 

 4th V – Veracity: Veracity is the reliability and 

accuracy of data. It simply stresses on the 

question of how certain we are about the data 

or how truthful a dataset is likely to be. More 

specifically, the accuracy of big data does not 

only focus on the quality of the data but also 

the trustworthiness of the data sources, types, 

and its processing methods.   

 

 5th V – Validity: Validity may sound similar to 

the concept of veracity, but the two are 

different. Validity is about the correctness and 

accuracy for the intended use. In some 

contexts, the data may be correct but invalid. 

In other words, the same set of data may be 

valid for a particular application but invalid for 

another application. Hence, the elements of 

data are required to be verified or to validated 

against the intended usages. 

 

 6th V – Volatility: Volatility here refers to the 

duration of usefulness, such as how long the 

data is valid and how long it should be stored. 

In term of volatility, two main elements of big 

data which need to be carefully considered are 

volume and velocity. Key questions for this 

factor of consideration include how long the 

data needs to be kept for before it is viewed as 

irrelevant or not useful anymore.   

 

 7th V – Variability: Variability of big data refers 

to the variety and rapid changes of meaning. 

Big data is variable due to the multitude of data 
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dimensions resulted from multiple disparate 

data types and sources. The constantly changing 

meaning might lead to inconsistency in the 

data, such as the inconsistent speed at which 

big data is being loaded to the database.   

 

 8th V – Visualization: Visualization is the visual 

presentation of data and information which 

enables users to glean insights from data in a 

more convenient way. It engages a presentation 

of data of almost any type, including the audio, 

behavior and webpage, in a simple graphical 

format to a more complex presentation, easing 

the interpretation and understanding of the 

meaning as well as the correlation of data.  

 

 9th V – Value: Value refers to the resourceful and 

useful information of the big data, and it is the 

most special of all. Unlike the other Vs of the big 

data, value is the most important asset for big 

data processing and analytics. The other 

characteristics of big data would be 

meaningless if the desired outcomes were not 

extracted from data. 

 

 How Big is Big Data? 

Data neither sleeps nor hibernates, and is continuously 

growing rapidly, making people's lives overwhelming 

with all kinds of data. How much data is produced 

each day? How much data is it in the world? What 

happens on the internet within a minute? People 

would probably be familiar with some terms of the 

data scales in terms of units of measurement, such 

as terabytes, gigabytes, megabytes, kilobytes, 

bytes, or even bits which are used to quantify the 

amount of data that people may run into. Despite 

the intriguing questions towards the exact amount 

of data, there are no definite answers to either 

count or measure the data.  

However, there are a number of facts and statistics 

which highlight the consumption and data actions. 

It is estimated that the digital universe would reach 

44 zettabytes of data by 2020 and is expected that 

roughly 463 exabytes of data will be created every 

24 hours globally at the dawn of 2025 (Desjardins, 

2019). Furthermore, there are anticipated 50 billion 

Internet-of-Things (IoT) connected devices in use 

worldwide by 2030, comparing to 22 billion available 

IoT devices in 2018 (Statista Research Department, 

2020). The Raconteur’s infographic below indicates 

the key statistics of data on a daily basis. At least 

approximately 500 million tweets and 294 billion 

emails are sent; 65 billion messages are sent on 

WhatsApp; 4 petabytes of data are generated on 

Facebook; 4 terabytes of data are created on the 

connected car; and 5 billion searches are created 

(Desjardins, 2019). This is only in a single day. 

 

Visualizing the Internet in a Minute 

 

Source: Cloudnine 
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A Day in Data  

 

Source: Raconteur 

 Knowing Data Types of Big Data 

It is essential to recognize the classification of data 

when talking about big data. Data is classified into 

three major categories, which are structured data, 

semi-structured data and unstructured data 

(Gyamfi, Albert, Williams, & Idongesit, 2019). First, 

according to Bernard Marr, the strategic business 

and technology advisor, ‘structured data’ is the pre-

defined type of data that is straightforward and 

easy to search and organize because its element 

is contained in the row-column database and can 

be mapped into fixed fields (Marr, 2019). Data 

stored in the excel spreadsheet is an example of 

this structured type as it can be grouped to form a 

relation that is convenient to store and analyze. 

Structured data can be generated by human and 

machines and is seen as the easiest form 

compared to the other two types for business 

operation. However, in 2017, it had been estimated 

that structured data only accounts for less than 20 

percent of all the data in the world (Muse, 2017). 

Second, a much larger percentage of data is 

‘unstructured data’. The unorganized nature makes 

the unstructured data more challenging to search, 

manage, process and analyze, and it cannot be 

contained in the traditional data system like a row 

and column. Such attributes have made unstructured 

data forsaken by businesses until the recent 

proliferation of advanced technologies such as 

artificial intelligence and machine learning algorithms, 

which help smoothen the process (Marr, 2019).  

Storage-wise, unlike the structured data which can 

be stored in spreadsheets or relational databases, 

unstructured data is usually stored in data lakes, 

NoSQL databases, applications and data warehouse 

(Taylor, 2018). Lastly, the ‘semi-structured data,’ 

which has defining characteristics yet does not 
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conform to a rigid structure as required by the 

relational database, stays between the structured 

and unstructured data. For instant, email message 

is unstructured in its actual content; however, it 

comprises of structured data, such as names and 

email addresses of senders and recipients as well 

as the time that it was sent. In short, the structured 

data conforms to a rigid format easier to access, 

process and analyze while the unstructured data is 

complex and often appears as qualitative information 

which cannot be organized. The semi-structured, on 

the other hand, contains both elements. 

 How does data become Big Data? 

Data collected in its raw form has no value and 

disorganized. The input of big data is unstructured, 

which thus requires different storages and processes 

than those found in the traditional methods. Former 

Chief Marketing Officer and Vice President 

Business Development of IBM Watson, Stephen 

Gold, see big data this way:  

"Big Data is the fuel. It is like oil. If you leave it 

on the ground, it does not have a lot of value. 

But when we find ways to ingest, curate and 

analyze the data in new ways, such as in 

Watson, Big Data becomes very interesting." 

Data can be generated from various formats, 

including text files, picture files, audio files, video 

files, webpages, social media sites and 

presentations, etc. The advancement of IoTs and 

ICTs – through the buildout of connected devices 

such as smartphones, sensors, machine-to-

machine and artificial intelligence – have 

contributed to the generation of big data. The 

process of big data generation is intricate. It has to 

go through various stages of data life cycles. The 

Director of the Data Science Institute and Professor 

of Computer Science at Columbia University, 

Jeannette Wing, described data life cycle as the 

sequence of phases that data goes through from 

its initial generation to its transformation to be 

useful information. This cycle begins with the 

generation of data. Everything people do ranging 

from every search they query, every link they click, 

every message they send, every book and article 

they read and every locations they go, all of which 

contribute to the digital footprint of the people on 

the internet (Wing, 2019). Following the generation 

of data is the collection phase. Data collection 

refers to the process of obtaining and gathering the 

raw data of different forms and natures for 

conversion purposes in the next phase (Arass & 

Souissi, 2018). After the collection, the data arrives 

at the processing phase, which consists of data 

cleaning, data wrangling and data formatting to 

data compression that are necessary for data 

encryption as well as efficient and secure storage. 

The next phase is the storage, which primarily 

supports input/output operations on storage with a 

large number of data files and objects. Big data 

storage infrastructure is designed specifically to 

store, manage and retrieve a massive amount of 

data, allowing data to be sorted in a way that is 

easily accessed, used and processed. Then, the 

data comes to a management stage – a process 

which includes acquiring, validating, storing, 

protecting and processing required data to ensure 

the accessibility, reliability and timelines of the data 

for the expected outcome. After the management 

stage, it comes to the analysis, whose function is 

to cover all the computational and statistical 

techniques to analyze data for the intended 

purpose. The algorithms and methods for the 

analysis underscore the process conducted by the 

artificial intelligence, data mining, machine learning, 

and statistical inference. In addition to the analysis, 

data visualization helps put data in a clear-cut 

organization, in which people can readily 

contemplate and visualize the data. Beyond the 

presentation of data, one last critical part is the 

interpretation, which is a guide to the explanation 

of data that get people to understand the picture's 

context, point of view and implication. At the end of 

the cycle, all phases will have transformed raw bits 

to valuable data for the end users for their intended 

usage and application. These elements will then 
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make certain that the data are kept up-to-date, 

useable and safely protected (Wing, 2019).  

Nevertheless, there are also challenges to data life 

cycles, which are characterized into three main 

categories, namely data challenges, process 

challenges and management challenges (Vassakis, 

Petrakis, & Kopanakis, 2018). Data challenges are 

concerned with volume, velocity, variety and veracity 

while the process challenges refer to the techniques 

needed for big data acquisition, integration, 

transformation and analysis. Last but not least, the 

data management challenges are challenges 

related to data security, privacy, governance, and 

cost/ operational expenditures. 

 

 

Data Life Cycle in Google Cloud 

Source: House of Bots 

 Why Big Data Matters? 

The most essential question lies at the question of 

why the world is attentively focusing on big data? 

Big data is now the big deal for businesses and 

industries considering its incredible ability to 

encompass the world of plain figures into useful 

and resourceful information. The onslaught of the 

super-fast and most advanced technologies of the 

fourth industries revolution and hyper-connectivity 

has permitted massive quantities of data that an 

organization can collect, manage, process, and 

analyze. The utilization of the big data unlocks the 

potentials and significant insights for almost every 

industry and in almost every sector from large to 

small, those of which include retails, manufacture, 

education, finance and banking, healthcare, small 

and medium enterprises, social services, government, 

insurances and transportation, etc. More importantly, 

big data allows us to observe, predict and understand 

the pattern of human behaviors as well as unexpected 

downturns, where such resources are beneficial to 

optimize the production process. Big data is 

portrayed as an important and a dispensable asset 

from the new science breakthrough that brings 

benefits to many forms of life, including law 

enforcement, governing and administration, 

business, social network, community building, 

education, healthcare, agriculture, communication 

and transportation, etc. The following discussion 

brings an insight and some examples of how big 

data can be helpful in the sectors.   
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 Business 

There have been remarkable trends that have 

contributed to a considerable proliferation of data 

generation. The first trend – the growth in 

traditional transactional databases – takes place 

when organizations begin to gather granular data 

in a broader frequency for developing a more 

comprehensive business analysis regarding 

marketplace and customer’s behavior prediction 

due to growing market competition, turbulent 

business environment and rising customer’s 

expectation (Wielki, 2013). Later on, the growth of 

multimedia content comprising of text, audio, 

graphic image, video and other interactive content 

emerges as the second trend, which correlates with 

a rapid increase in the use of multimedia and its all-

important roles in various aspects of life and 

industries of the economy today. The third trend is 

marked by the proliferation of the Internet of Things 

(IoT), which enables a fruitful growth of data 

generation. The Internet of Things is a giant 

network of connected physical devices that 

operates on the internet to collect and share data 

(Clark, 2016). As the Internet of Things plays out, 

sensory technology generates more data than ever 

before throughout the history of human and history 

of data itself. 

Data of data is increasing at a fast-moving pace, 

which come as unstructured, high-volume and fast-

paced, posing challenges when applying traditional 

approaches based on the relational database 

model. Such nature requires a growing demand for 

a new class of technologies and analytical methods 

for processing and managing the data. As argued, 

the essence of big data is not wholly dependent on 

the large percentage of data, yet it depends on the 

intention of what people are going to do with it. In 

the business-related field, big data analytics is 

profitable to the organization as it enables lower 

cost of production and time reduction. Meanwhile, 

it is competent to introduce new product development, 

increase productivity and advance business 

intelligence, all of which bring out a more 

competitive potential for businesses. Therefore, 

when big data is entwined with high-power 

analytics, it is able to help accomplish tasks and 

generate answers to essential questions in just 

seconds rather than the traditional ways that took 

days or months. In the decision-making context, big 

data paves the way for business intelligence and 

analytics to guide decisions, such as predicting 

customer-oriented innovations, creating a futuristic 

business model and even designing or testing a 

new state-of-the-art product (Wielki, 2013). 

Big data is indeed behind the success of numerous 

corporations such as Facebook and Google. 

Though these two businesses have become giant 

data producers, they continue to exploit big data to 

further expand their businesses. Facebook is globally 

famous for making everyone stay connected more 

conveniently. It relies on algorithms to identify the 

connections that people shared, and uses such 

interaction to sort out what kind of posts, 

preferences or topics that people want to see, and 

then make them visible to their newsfeed 

(Montcheuil, n.d.). Facebook uses the data from 

each of their users, such as their search history, 

pages or content they like or dislike, the user's 

interaction with their friends and the locations they 

have been to, etc., as a guide to understanding 

each individual's interests. The guiding information 

gives a reliable insight to Facebook so that it has 

the capacity to customize specific content for 

identified users and publish ads with the 

preferences of individual users.  

It is undeniable that big data ecosystem lies at the 

heart of Google’s operation, where a mountain of 

data is stored and processed and, at the same 

time, continues to rise. For instance, Google 

search engine can bring uncountable things to you 

counting from weather information, flight schedule, 

books, breaking news, music, images, location, 

history and future, and the list goes on and on. 

Furthermore, Google knows a lot more than you 

think it does and even your own data. At times, you 

may forget about what you did and where you 
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visited, but Google has it all stored. It is true that 

people now are living with Google, making 

communication through Google Mail (G-mail), 

storing the data in Google Cloud, traveling with the 

assistance from Google Map, resolving the language 

barrier through Google Translate, learning in 

Google Classroom and sometimes talking to 

Google Voice. How are all these possible? It is 

because big data and Google go hand in hand. 

When people search for some random topics on 

the search bar, Google notes every search, runs 

complex algorithms to sort through various 

websites with all the available data, identifies what 

people are looking for and then fetches the answer 

to their inquiries and even preferences (Marr, 

2017). For more complicated operations such as 

translation, Google operates on its built-in 

algorithms based on big data, which studies 

millions of translated texts and speeches to 

identify the most accurate interpretation for its 

services (Marr, 2017). 

 

 

Big Data and Analytics Solutions 

 

  Source: Signity 

 Education  

The integration of big data into the education sector 

is revolutionizing and digitalizing the conventional 

way of education. By taking full advantage of big 

data for education and mainstreaming it into 

various practices and activities in schools, students 

will have more opportunities to learn and explore 

something new. It is inevitable that most modern 

teaching and learning, such as digital learning and 

customized curricular for online classroom system 

rely heavily on technologies. In the digital 

classroom, teachers are able to exploit big data to 

collect information related to students, which thus 

allows them to better develop customized lesson 

plans and methodologies to fit the student’s needs 

and learning purposes accordingly. It is distinctive 

from the traditional classroom, where its curriculum 

consists of static learning plans that are applied 

consistently for all students irrespective of their 

academic performance. More importantly, big data 

will provide performance-enhancing functions and 

certain level of innovation to improve the quality of 

education. In contemporary modern classrooms, 

teachers use big data technology to better 

understand student’s behaviors and find out 

student’s problems, rather than just relying on the 

standardized tests and traditional assessments. By 

further integrating adaptive learning technology, 

slow-learning students can spend extra-time 
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working and studying against the subject matter 

while, at the same time, continuing to keep pace 

with other students in the entire class.  

Last but not least, big data system is also dedicated 

to the new learning pathway. Although age is a sole 

indicator to determine student’s learning progress 

and the likelihood of advancement in traditional 

learning paths, the contemporary learning path 

encourages exceptionally talented students to 

continue advancing their learning progress even 

though they remain in the same class with their less 

gifted peers since their teachers can gauge the 

performance continuously and customize the 

curriculum for the students accordingly. As 

education and big data continue to evolve over time, 

the proliferation of big data technology in 

classroom will play an increasingly significant role 

to bridge the loopholes and missing dots in 

education that contributes consistently to students’ 

learning outcomes and their future career. 

 Healthcare  

Big data analytics in the healthcare industry offers 

immense potentials and opportunities, notably in 

eHealth (electronic health) and mHealth (mobile 

health). eHealth refers to healthcare services 

provided with the support of the information and 

communication technology for healthcare system, 

including computers, mobile phones and satellite 

communication. Meanwhile, mHealth deals with 

the use of smart portable devices for health service 

and information, which varies from electronic 

prescribing and medical recording to constant 

alerts of key health indicators (Moss, Süle, & Kohl, 

2017). Big data analytics in medical service is 

impacting the way patients and doctors handle and 

respond to healthcare management. It transforms 

a current healthcare system into a preventive, pro-

active, and value-based system through seamless 

exchanging and sharing of health data (Zillner & 

Neururer, 2016). With big data technology, health 

records are digitalized so that patients’ diagnosis 

can be identified more quickly, in which the patients, 

as a result, can receive treatment more effectively. 

Several big data applications are applied to align 

with the needs for improved healthcare quality and 

to importance of early diagnosis before disease 

becomes critical. In addition, the integration of big 

data analytics into the healthcare industry allows 

doctors to track the vitals and statistics of different 

patients, such as heart rate, sleep, fitness, pulse, 

blood pressure and glucose levels. This brings out 

a more proactive and forward-thinking system for 

the healthcare industry. Equally crucial, the 

digitalization of hospital and patient records makes 

it more convenient for high-risk patients to be better 

assisted, closely monitored and identified using the 

data gathered from their previous health records. 

Furthermore, one remarkable thing that big data 

can do is to limit human errors such as wrong 

medication. For instance, big data can help reduce 

the error by analyzing the patient’s records with all 

medications prescribed and identifying anything 

that appears in a disorderly form. In a more 

advanced healthcare industry, through the access 

of big data and the storage of all information in the 

cloud, patients can experience new treatment 

models, which has the capability to carefully follow 

up their health as well as their wellbeing in a new 

way that they can pay more attention to any 

changes regarding their health. Last but not least, 

the versatile of big data technology and the growth 

of mHealth can potentially boost and leverage 

public health initiatives for healthcare delivery and 

concerns. Resourceful data collected from big data 

analytics and mHealth will provide insights for the 

government for well-informed decisions needed for 

efficient policy formulation and implementation, 

effective use of resources and timely response to 

specific public health challenges (Madanian, Parry, 

Airehrour, & Cherrington, 2019).  

 Transportation 

The digital transformation and the utilization of big 

data technologies have assisted public transportation 

and various relevant business, including supply 

chain management, express delivery, e-commerce, 



Vol 2, Issue 9, 29 May 2020 

 

www.cd-center.org          10/16 

reverse logistics, freight logistics, maritime, air and 

land logistics (Borgi, Zoghlami, & Abed, 2017). Big 

data technologies inform both the transportation 

companies and government about how the routes 

are being used while predicting passenger 

volumes as promptly as possible. For instance, 

particular events such as change in weather, road 

infrastructure, traffic congestion and customer 

feedback from transportation operation can be 

stored, analyzed and processed in real time. 

Moreover, big data enables smart transportation 

that can produce better results in operational 

efficiency, improved end-to-end customer 

experience, fuel reduction and increased flexibility 

(Rijmenam, 2019). Given delivery sequences and 

recipient's need, big data can speed up deliveries 

accordingly using real-time route optimization, 

satellite navigation and sensors so that high 

customer satisfaction will be achieved. 

 Government  

The potential of big data in assisting government 

work is pervasive, ranging from public service 

delivery to smarter policy-making and deeper 

citizen engagement. All of these are what the 

societies and general public are expecting to see 

how the government acts in bringing digital 

technologies to better serve the public interests. 

Moving from the first generation of e-government 

(web 1.0) to the second generation of e-

government (web 2.0), citizen-citizen and citizen-

government interaction have rapidly changed in a 

manner never seen before, to a closer and active 

engagement (Jarrar, 2017). 

Big data analytics can be used by government 

bodies to improve the existing public services and 

coordinated activities. A vast adoption of big data 

technology has made people more convenient in 

various ways, making services more responsive 

and efficient, as evident in the healthcare, 

employment, transportation, education and 

business sector that has been discussed earlier. 

Beyond this, it also contributes to the policy-making 

process in a number of ways. Policy-makers are 

using satellite, sensors, mobile phone data and 

other super advanced technologies to produce 

alternative indicators for both economic and social 

aspects in real-time update. The data gathered is 

reliable with profound insights of human mobility 

and economic behaviors, which the government 

can use to better understand the population’s 

tendency, allowing the leaders and agents of the 

government to better formulate policy decisions as 

well as implementing such decisions. Despite the 

traditional instruments, such as censuses, surveys 

and administrative data – which is time-consuming 

and labor-intensive – the big data can generate and 

deliver information in a more frequent, 

disaggregated and cost-effective manner. It 

comprehensively analyzes the dynamic changes in 

various areas, including transportation and urban 

planning, demographic statistics, food security, 

employment services, environmental policy and so 

on. Lastly, the citizen engagement can be 

encouraged and enhanced through robust 

utilization of big data technology. Using big data 

analytics, citizens can monitor and continuously 

offer constructive feedback on public services and 

policies to the government, which contributes to the 

decision-making process. In term of government-

citizen interaction, big data analytics enables a 

more informed and engaged electorate, in which 

voters are informed about the politicians’ 

performance; at the same time, they are able to 

keep a check and feedback on public services and 

policies on a real-time basis. Therefore, voters 

receive sufficient data and information to make 

their decisions. 

 Big Data Is Not Perfect, at Least for Now 

When implementing big data analytics, the process 

itself is not solely focused on the hardware 

equipment or software tool. First and foremost, it 

requires specification of what and how much 

information a person is looking for and in what 

timeframe. It is inevitable that different flow of 
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information will require a different set of tools and 

a very different approach to that of machine data. 

Despite value gained, just like every other IT-

related initiative, big data has its own set of pros 

and cons, encompassing data privacy and security, 

data governance, data sharing, cost operational 

expenditures and data ownership. The Economic 

Intelligent Unit research suggests some 

impediments to the effective utilization of big data 

for decision-making.  Rather than pooling the 

benefits of the entire organization, data are 

connected with particular functions (Wielki, 2013). 

It cannot be ignored that the need for skilled 

people, like data scientists, to handle the data 

analysis is also prominent to analyze and act on the 

data in real time. Additionally, there are also 

numerous challenges concerning the legal aspects 

and the use of data such as copyright, database 

right, confidentiality, trademarks, contract law, 

competition law and more. These require 

transparency in data collection practices and 

cautious utilization of big data to ensure that data 

used are not associated with any risks. There is 

somehow still exclusion or gaps in data signals – a 

method of how data or information is transferred or 

sent from one device to another network. 

Commonly, it is transferred in binary code in 

signals which produce biases in data collection and 

prevent the big data from providing the whole 

picture for a particular situation. At the same time, 

the challenges and threats posed by the utilization 

of big data, such as the security of data and 

information collected, are still at high concern. 

Such concerns are related to the problem of 

safeguarding highly sensitive data from 

cybercriminals and hackers. This problem is 

connected with the broadly defined security of IT 

infrastructure of the organizations and protection 

against attacks and cyberwarfare. 

Regardless of the problems above, big data is 

continuously implemented by many institutions and 

companies who see the potentials of big data that 

outweigh those of its shortcomings. The rapid 

growth of the big data and opportunities related to 

the practical utilization are increasingly changing 

the process of decision-making at all levels. More 

importantly, big data analytics is highly necessary 

for companies or organizations to design new 

products with latest, smart and exciting functions to 

engage and improve customer experiences with a 

safe option. With the power of big data, information 

about customer’s behaviors and their preferences 

will be used to develop new techniques and 

methods which are specifically tailored for customer’s 

needs.  

However, becoming a data-driven company is 

more than just having and using analytical 

techniques. In order to utilize the big data to an 

even higher degree, it requires analytical models, 

tools and skilled people with systematic thinking 

and organizational capabilities. In the growing 

data-oriented environment, organizations have to 

be well-equipped and adaptive to the essential 

skills needed to utilize big data; otherwise, better 

data-driven performance would be difficult and 

unmanageable. At present day, data users should 

be ready to be tech-savvier, up-to-date and flexible 

with the emerging technologies, or it would be very 

hard to catch up to the real-time technologies which 

keep transforming the society every hour. In short, 

big data is the certain way to the biggest game-

changer when one knows how to entail and utilize 

all the information and technologies that they have 

in hand. For these reasons, when deciding to put 

big data and its analytics into use, institutions and 

companies should always consider all factors and 

conduct critical assessment on both the strong and 

weak points so that they can utilize the benefits to 

a greatest extent that big data could offer and avoid 

any unexpected setback from the technology. 
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