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The purpose of the study was to discover how organizations in the regions of Pietarsaari and Kokkola
in Finland collect data and how data are utilised to make accurate and informed decisions to gain and
maintain competitive advantage. The study was based on a questionnaire survey which was sent to
sixty-three organizations’ leaders operating in different business sectors. Moreover, interviews were
conducted with some of the leaders to determine how their organizations gather data, how they pro-
cess it, and how the insights gained influence business operations and decision-making processes.

The qualitative method was adopted for the research and the questionnaire contained fifteen strict and
unstructured questions which were sent to leaders and their results were compared, analysed and find-
ings were made. The survey focused on collection and usage of internal data, collection and usage of
external data, and the concepts used to store the collected data before it is processed and analysed.
Therefore, data storage solutions were considered and thus, the concept of data repository such as data
lake technology was examined. However, different data structures models were out of scope of the
study.

The findings of the research clearly indicated that most organizations that responded collect various
data from various sources. The sources were both internal and external, and different applications,
sensors, and devices were the collectors of data. However, the storage of data and its utilisation varied
from organization to organization. Furthermore, the data collected was utilised differently depending
on the business sector and size of the organization.

Finally, the majority of respondents admitted that their organizations are dependent on insights from
collected data and will be committed to the gathering of data in the future.
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CONCEPT DEFINITIONS

CRM
(Customer relationship management) is a software that helps attract new customers and develop cus-
tomer loyalty and is important in the retention of existing customers.

ERP
(Enterprise Resource Planning) is an information system used to plan and manage all the core pro-

cesses of an organization.

10T
(Internet Of Things) refers to network of physical objects (devices) with purpose of communicating
and exchanging data over the internet.

OLTP
(Online transactional Processing) according to Microsoft refers to the management of transactional
data using computer (Microsoft corporation, 2021).

UClI
The UCI Machine Learning Repository is a collection of databases, domain theories, and data genera-
tors that are used by the machine learning community for the empirical analysis of machine learning

algorithms.
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1 INTRODUCTION

The topic of the study is recognizing the value of data in business operations, a study on gathering in-
ternal and external data and ways to utilize it in business strategies. The study will endeavour to deal
with the complex situation of various kind of data currently collected within organizations. The aim of
the study is to discover if organizations are aware that they are collecting different kinds of data. Addi-
tionally, the sources which are used to collect data will be discussed. The data collected will be divided
in two categories depending on the source provenance and finally the repository used to store data will
be considered.

The background of the study derives from the fact that the usability of information technology (IT) and
information systems have become an integral part of any modern organization irrespective of the busi-
ness sector. Organizations have different smart devices and applications installed on their premises,
computer aided devices and sensors are incorporated on operating machines, websites have cookies for
data collections and monitoring, smartphones and other handheld devices register activities, ERP (en-

terprise resource planning) systems, and many more that constantly collect data.

The first set of the collected data can be categorised as internal. Internal data includes information
from operating machines, personnel’s data from the human resource department, financial data, re-
search and developments, products’ pricing, and the records of employees’ timestamps. The second
category of data collected can be identified as external data. The external data consists of information
collected from websites, social media, market research, market trends, competitors, suppliers, and cus-

tomers’ feedback.

Finally, the study will closely examine how the collected data are stored before it is structured, pro-
cessed, and analysed. Therefore, the concept of a technology called data lake, which is a repository for

both structured and unstructured data will be introduced and discussed.

The recent revolution in information technology has enabled the digitalization and globalization in all
sectors of business operations. Consequently, to be competitive and up to date, organizations are bom-
barded with enormous amount of data daily. Data are generated from different sources and different

tools and mechanisms are put in place for their gathering.



The primary objective of the study is to find out if organizations pay any attention to the collected da-
ta. The study will also examine if there are continuous plans to maximize the importance of the collect-
ed data in order to make usage of it in daily business operations. Furthermore, the study will determine
if the collected data influence decision-making processes thus, gaining and maintaining the competi-

tive advantages.

The aim of the study is to discover if the respondent organizations know whether or not the massive
amounts of collected data that are safely stored, prioritized, and utilized in business operations. There-
fore, the aim is to determine if organizations are paying attention to the valuable gathered information
to enable them to make informed business decisions.

Considering the width of the topic of data collection, storage and utilization, the focal point of the
study is solely on the collection of data, the source provenance, the categorization of data, and its stor-
age in raw format. The different technologies utilized to classify and process data are out of scope of
this study. Consequently, the separate methods of extracting data for processing and analysing will not

be discussed.

The study is conducted by sending a questionnaire survey of fifteen strict and unstructured questions to
the Chief Executive Officers (CEOs) or managing directors of sixty-three organizations operating in
different business sectors in Pietarsaari and Kokkola regions to respond. Upon reception of the re-
sponses, the answers will be sorted accordingly, the analysing process followed by the summarisation
process will proceed, and finally, findings will be made.



2 DATA AND DATA COLLECTION

As an introduction to the topic in hand, | begin with a quote by Ratcliffe (2018), attributed to W. Ed-
wards Deming: “In God we trust; all others must bring data.” Data in the sense of content and infor-
mation can be compared to today's new gold. Whether organizations focus on data or not is the differ-
ence between whether they are in order or not because data today are at the centre of success of every
business. Therefore, organizations are successful if their data are in good condition. Data are the capi-
tal that global organizations collect to be able to map and direct information and marketing to private
individuals.

But also, for other organizations, it is important to keep track of their own information, both in terms
of customers, staff, products, and services. Since data are important, there are threats connected to it,
as a result data need to be handled efficiently and regularly. With data the goal is always to streamline
and be able to guarantee the process quality. To be successful in business, organizations need to know
what information the customers have already given to them to fulfil the needs and demands of the cus-

tomers.

According to Cambridge Assessment International Education (2017), for many years, many philoso-
phers held the belief that knowledge is power, and that knowledge comes from understanding of infor-
mation. Information, in turn, is the assigning of meaning to data. Data in themselves are meaningless,
however, information derives from processed data which illuminates insights for decision makers in all

kinds of organizations.

In recent decades it has become evident that data are the most valuable asset any organization can
have. Organizations thrive to gather as much data as possible in order to be able to make timely and
informed decisions. Different mechanisms, technologies, and policies are adopted by various organiza-
tions to gain access to as much data as possible. According to Alghushairy & Ma (2019), the world is
currently in the era of information science and new technologies, in which the use of information sys-
tems for information processing and storage has become a must have for organizations irrespective of
the field of operation. Consequently, every modern organization needs reliable business information to
allow effective business operations, to improve decision making process by gathering and evaluating
data, to provide business operators with an accurate view of their activities, and, more widely, to adapt

and be aware of trends and actual needs.



However, for mater of clarity, to be able to proceed and have a clear and common understanding, the
word data need to be defined and explained. As a precaution, for the purpose of this thesis, I will not
focus on data from the point view of computer scientists, but | will discuss data in the concept of

source of business information that after being collected, processed, and analysed produce insights to

business owners and decision makers, thus enabling informed decision-making processes.

2.1 Data and information

Data are the source of information. According to Cambridge Assessment International Education
(2017), data can be described as a collection of text, numbers, videos, pictures, sounds, and the sym-
bols without meaning. Data can also be the representation of facts, concepts, or instructions in a for-
malised manner suitable for communication, interpretation, or processing by people or by automatic
means. (Checkland & Holwell 1998.) As defined by Zins (2005), data are everything or every unit that
could increase the human knowledge or could allow to enlarge our field of scientific, theoretical, or
practical knowledge, and that can be recorded, on whichever support, or orally handed. Data can incite

information and knowledge in our mind.

Data have meaning beyond its use in computing applications oriented toward data processing. In fields
such as electronic component interconnection and network communication, the term data are mostly
separated from control information, control bits, and similar terms to distinguish the main content of a
transmission unit. Moreover, in fields such as science, the term data are used to pinpoint a gathered
body of specifics. That is also the case in fields such as manufacturing, engineering, finance, sales,

marketing, and humanities. (Vaughan 2019.)

Information, on the other hand, is data that is organized and given the intended meaning for the recipi-
ent. Therefore, data are raw material that is altered into information by data processing. Thus, infor-
mation can be defined in terms of its astonishing worth. It reveals to the recipient specifics that were
unknown. (Wallace 2018.)

Data on themselves own are meaningless. Data only gets meaning and converts into information when
it is interpreted. Data consist of raw facts and figures. When that data are processed into sets according
to context, they supply information. Moreover, data refer to raw input that when processed or arranged

makes meaningful output. Information is usually the processed result of data. When data are processed



into information, they become interpretable and become meaningful. (Cambridge Assessment Interna-
tional Education 2015.)

The Cambridge Assessment International Education (2015) develops this matter more by stating that
in field of information technology (IT), symbols, characters, videos, audios, pictures, or numbers are
considered data. Therefore, IT systems need these inputs of data to process in order to produce a mean-
ingful interpretation. In other words, data in a meaningful form becomes information. Thus, infor-
mation can be about facts, objects, concepts, or anything relevant to the topic concerned. It may further

provide answers to questions like who, which, when, why, what, and how.

Consequently, as data and information have been fairly defined the next session will examine the col-

lection of data, data provenance, and data characteristics.

2.2 Data Provenance

Data play a very important role in serving as the starting point whether it is in business, marketing, hu-
manities, physical sciences, social sciences, or other fields of study or discipline. Data collection is the

very first step in all processes that involve the usage of information and knowledge. (Kabir 2016a.)

The ultimate goal of data collection is to acquire all the necessary evidence that seeks to answer the
questions that have been posed. Because of data collection, organizations can gather specific infor-
mation that is helpful for decision making process. Accurate data collection is vital for any organiza-
tion for maintaining the integrity of analysis, making informed business decisions, and protecting the
quality of assurance. (Whitney, Lind & Wahl 1998.)

Additionally, Kabir (2016b) describes data collection as the process of gathering data and measuring
information on variables of interest, in established systematic fashion that enables analysts and deci-

sion makers to answer queries, stated research questions, test assumptions, and evaluate results.

Data are collected from different sources for scientific research, business analysis, and many other pur-
poses. As a result, the information technological developments in recent decades have increased the
sources of data and this is demonstrated in the number of investments being made by organizations and

governments in order to gather as much data as possible. Organizations are showing their continuous



commitment in the implementation of sophisticated, efficient, effective, and reliable technologies that
are capable of collecting and processing data at very high speed. (Sivarajah, Kamal, Irani & Weerak-
kody 2017.)

In the past decades, the growth of the information systems, web applications and smartphones has led
to significant rise in digital data generation for organizations in various fields of operation. Data now
include pictures, texts, audios, and videos information, as well as system logs and websites and web

applications activity records. Much of that is raw or unstructured data. (Sivarajah et al. 2017.)

Organizations collect data about the internal processes within the companies in order to determine are-
as of improvements by decreasing inefficiencies thus increasing profitability. Additionally, organiza-
tions collect data about their employees for further development of the business strategies and better
planning. Furthermore, organizations are interested in the wellbeing of their employees, they plan and
follow their career paths, expertise and skills and help them achieve their potentials.

According to Miloslavskaya & Tolstoy (2016), many technical tools contribute to data collection.
Tools such as equipment’s system logs are a great source of data in many business sectors. Machines’
sensors, smart manufacturing machines applications collect considerable amounts of data at high ve-
locity. Daily systems like human capital management software, various information systems such as
ERP (Enterprise Resources Planning) systems, CRM (Customer Relationship Management) systems,
financial reports, and sales reports enable organizations to gather data. Organizations collect data from
various 0T (internet of things) devices, manufacturing equipment provide needed data, and many

other systems are deployed in order to gather data for gaining insights.

However, it is worth mentioning that all data are not only collected via digital means. Interpersonal
collaborations also help organizations in collecting valuable data. Employees express their problems,
as well as improvement suggestions, that can be helpful for organizations. Collaboration with different
business partners is a valuable source of data for many organizations because the people on the field
have insights that can prove beneficial if taken into consideration. Furthermore, organizations are in-
terested in following trends and market research, and are keen in collecting important data from web-

sites, and feedback from their business partners.



2.3 Data categorization

Considering the purpose and manner on which data are being gathered, data can be categorized in sev-
eral ways. Data can be considered primary data, meaning that they are gathered directly from the

source. Secondary data refer to the data that has been gathered and analysed by a third party.

Moreover, data can be considered qualitative or quantitative. Qualitative data are measures of ‘types’
and may be represented by a name, symbol, or a number code. Quantitative data, on the other hand, are
measures of values or counts and are expressed as numbers. Data collected about a categorical variable
will always be qualitative and data collected about a numeric variable will be quantitative. (Australian
Bureau of Statistics 2020.)

Despite the characteristics of data mentioned above, data can be considered raw (unprocessed) or pro-
cessed and analysed if it has been manipulated by machines or humans. Additionally, data can be

structured or unstructured. (Praveen & Chandra 2017.)

However, for the sake of this thesis I will focus on the structure of data and the area of data prove-
nance. | will consider data as being internal or external based on the provenance of collection. Figure 1

demonstrates different types of data discussed below.

2.3.1 Unstructured, structured data and metadata

Data, whether structured or unstructured, are the life force of any organization and should be at the
heart of every decision-making process. Organizations need data to be aware of what is happening
within and outside their business peripheries. This data can be structured signifying classified and or-
ganized, or unstructured meaning unclassified and unorganized. (Praveen & Chandra 2017.)

According to Praveen & Chandra (2017) all data are first gathered as raw in its state before being
sorted, processed, and analysed for different usage. Typically, the data that are most readily available
for use are not in a state in which they can be used easily. Such data are difficult to manipulate and
typically need to be processed in some fashion before they can be used. Data which have yet to be pro-
cessed are sometimes referred to as raw data, although source data are a more useful term. These data,

being in their original state, are unstructured and have not yet been structured in a predefined manner.



Unstructured data are typically text-heavy, like system logs, sensors' generated data, and handheld de-
vices' data. They can also include images, videos, and audio.

Unstructured information is growing quickly due to increased use of digital applications and services.
Unstructured data are valuable to businesses if analysed and interpreted correctly. It can provide a
wealth of insights that statistics and numbers just cannot detail. Additionally, unstructured data cannot
be easily stored in a traditional column-row database or spreadsheet like a Microsoft Excel table. It is

therefore more difficult to analyse and not easily searchable. (Grossman 2019.)

Currently, more than 80% of the data on the Internet are unstructured data (Allahyari, Pouriyeh,
Assefi, Safaei, Trippe, Gutierrez & Kochut 2017). Unstructured data usually refers to information that
does not reside in a relational database. In other words, the data structure of unstructured data are ir-
regular or incomplete and there is no predefined data model. It should be noted that although some
document formats like comma separated value (CSV), JavaScript object notation (JSON), and extensi-
ble markup language (XML) have some organizational properties, they usually do not have a clear pre-
defined data model. Compared to structured data, these data are still difficult to retrieve, analyse and
store. Unstructured data are easily processed by humans but are very hard for machines to understand.
(Allahyari et al. 2017.)

There are some characteristics that define the unstructured data. Unstructured data have no internal
identifier to let search functions recognize it. Unstructured data do not follow any semantic or rules,
they are gathered in the state that they are generated. Unstructured data lack any particular format or
sequence and do not possess easily identifiable structure. Therefore, due to their lack of identifiable
structure, they cannot be used by computer programs easily. These data are generated by various
sources in different formats and need some work to them before they can be used by organizations.
(Praveen & Chandra 2017.)

As discussed earlier, each data have a source provenance. Web pages produce enormous amounts of
unstructured data through inbuild data collecting applications. These enormous data can be in form of
images (JPEG, GIF, PNG, etc.), videos, sounds, and text files. Unstructured data can be in forms of
memorandums, various reports and systems logs, text documents and so on. Research surveys, and
customers' feedback can generate a considerable amount of unstructured data that need sorting before

processing and analysing. (Allahyari et al. 2017.)



There are many advantages the unstructured data bring to organizations. Because of their lack of
proper format and sequence, the data are not constrained by a fixed schema. Moreover, the gathering is

very flexible due to absence of predefined schema. (Praveen & Chandra 2017.)

Regarding the unstructured data concept, unstructured data are mobile and portable. Because it is gen-
erated and stored efficiently, unstructured data prove to be flexible. Unstructured data enriche organi-
zations’ data and enable decision-makers to work effectively and proactively. Moreover, unstructured
data are scalable, their volume increase at a very high speed, and they can deal easily with the hetero-
geneity of provenances. These types of data have a variety of business intelligence and analytics appli-
cations. (Sivarajah, Kamal, Irani & Weerakkody 2017.)

However, as with any solution, Sivarajah et al. (2017) state that there are some disadvantages with un-
structured data. It is difficult to store and manage unstructured data due to lack of schema and struc-
ture. Therefore, indexing the data is difficult and error prone due to unclear structure and lack of pre-
defined attributes. The data are disorganized, and it consumes enormous time and resources to extract
insights from them. Due to their disorganization, search results may not be very accurate if extra pre-
cautions are not taken. Since data originate from various sources, ensuring security to data is a difficult
task.

In contrast to unstructured data, structured data are the data which conform to a data model. They have
a well define structure, they follows a consistent order, and can be easily accessed and used by a per-
son or a computer program. Structured data have a well-defined structure that helps in easy storage and
accessibility. Data can be indexed based on text string as well as attributes. This makes search opera-
tion easy and quick. Structured data are usually stored in well-defined schemas such as databases. It is
generally tabular with column and rows that clearly define its attributes. Structured data exist in a for-
mat created to be captured, stored, organized, and analysed. They are neatly organized for easy access.
Consequently, structured data bring inherent benefits when dealing with high volumes of information.
(Praveen & Chandra 2017.)

However, according to the article “The age of analytics, competing in a data driven world” published
in 2016 by the McKinsey Global Institute, it is important to mention that despite the amount of data

collected, structured data account for only about 20% of data within organizations.
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Structured data depend on the existence of a data model — a model of how data can be stored, pro-
cessed, and accessed. Because of a data model, each field is distinct and can be accessed separately
or jointly along with data from other domains. This makes structured data extremely powerful. It is
possible to quickly aggregate data from various locations in the database. However, structured data
records can hold unstructured data within it. In a database, data are well organised so that data defini-
tion, format and meaning is explicitly known. (Gartner 2008.)

Structured data reside in fixed fields within a record or file. Similar entities are grouped together to
form relations or classes, and entities in the same group have same attributes thus, enabling

easy to access and query. As a result, data elements are addressable, efficient to process and analyse.
(Tandy, Ceolin & Stephan 2016.)

Since all data have a provenance, structured data are not an exception. Structured data come from
structured query language (SQL) databases, spreadsheets such as excel, smart manufacturing systems,
online forms, sensors such as global positioning system (GPS) or radio frequency identification
(RFID) tags, systems' logs and journals, handheld devices, retail, and ecommerce. Considering the na-
ture of structured data, there are advantages that cannot be ignored. Structured data make operations,
such as updating and deleting, easy due to its well-structured form. Data can be captured and stored
securely, and the scalability is not a problem in case there is incrementation of data. Data analysis is

quicker because data is already structured and ready for processing. (Gartner 2008.)

Nowadays, organizations possess both unstructured and structured data, and the provenance varies
from machine generated to human generated data. Both these data are vital when used in daily busi-

ness decision making processes.

According to Daniel & Daniel (2012), metadata is data about data. The prefix meta in English is used
to express the idea that some information is about its own category. Hence the meaning of metadata is
data about data. Metadata can be found inside a file where an ordinary computer user will not see it, or
in an external data store such as internet history files. The information stored within metadata can be
used to build timelines, establish alibis, and so much more. Metadata can shed light on a particular is-

sue for example in an investigative case.
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Metadata is data, which means that it can be modelled and managed the same way other data are han-
dled. There are numerous types of metadata that are more interesting and valuable because they con-
vey information about the utility of the data as well as facilitating methods for reusing or repurposing
information in different ways. The tools for handling metadata still require some degree or maturation
for them to reach the point where they can satisfy the collected needs of the organization. (Loshin
2013.)

The metadata is useful in different ways within organizations. There are many sectors in the organiza-
tion that make use of the metadata. Some of the prominent users of metadata include the system devel-
opers, the data administration professionals, and the various end users. The system developers utilise
metadata to determine how new systems must be interconnected and made compatible with older exist-
ing systems. Likewise, the data administration professionals use metadata to determine how the data
model needs to be changed, or if there is a new data model, how this will fit with the existing data
model. Finally, the various end users utilise metadata to help in the creation of queries. (Inmon &
Lindstedt 2015.)

In the context of a file system, metadata is additional information about content in blocks. In the con-
text of file analysis, metadata is information stored within the file itself that provide some possibly in-
teresting but otherwise nonessential information about the file. Metadata is included to provide context
or extended information that is outside of the scope of data themselves. The value of metadata is
highly dependent on the nature of a given examination and the types of files being examined. (Altheide
& Carvey 2011.)

Metadata plays a very different role than other data contained in a data warehouse and is important for
many reasons. For example, metadata is used as a directory to help the decision support system analyst
locating the contents of the data warehouse. It is also used as a guide for data mapping when data are

transformed from the operational environment to the data warehouse environment. Metadata should be

stored and managed persistently. (Han & Pei 2012.)
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2.3.2 Internal data

Internal data is data retrieved from inside the organization to make decisions for successful operations
(Arthur 2013). These data are important to determine whether the strategies the organization is cur-
rently using are successful or if modifications are necessary. As the word internal indicates, data are
internal if an organization generates, owns, and controls them. There are many benefits to why organi-
zations are interested in the internal data. Internal data can benefit organizations that want to improve
efficiency and productivity and organizations that are struggling to be profitable. (Baud, Franchot &
Roncalli 2002.)

Internal data are the engine that helps decision makers run and optimize their daily business opera-
tions. These data are reliable because the sources of provenance are accurate, thus verification is not
always necessary. While internal data are data generated from within the organization, they cover areas
such as operations, maintenance, personnel (human resources), sales, marketing, and finance. Each
area provides a unique perspective, yet the data connect the departments. Furthermore, internal data
are extremely important for the success of any business because they are readily available for process
and analysis whenever there is such a need. The ability to make quick decisions is enhanced by rapid
access to data. Another advantage of internal data is that they show a very clear trajectory of the organ-

ization without any dependency on outside resources. (Arthur 2013.)

2.3.3 External data

External data are the data generated outside the organization and therefore, the organization neither
owns nor controls them. These data can range from economic trends, market research, consumers or
customers’ behaviour and feedback, and government regulations within an industry. (Schatsky, Cambhi
& Muraskin 2019.)

Different tools and methods such as website data collectors, line of business applications, question-
naire surveys, various market research are utilized to collect data from outside sources. External data
help organizations' decision makers better understand their customer base and the competitive land-
scape. Organizations need a clear view of what is happening outside to make truly insightful business

decisions.
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According to Schatsky et al. (2019), organizations are increasingly seeking better insights by collect-
ing and analysing third-party data. This is not an exception for organizations in industries including
financial services, logistics, technology, health care, retail, and the public sector. Most organizations

are using external data to gain new insights that can help increase efficiency and revenue.

Mining external data for insights is increasingly important, therefore, organizations know they can
gain valuable insights by analysing the data they generate from their operations. However, because in-
ternally generated information can leave gaps and show a one-sided picture of operations, organiza-
tions are increasingly moving to incorporate new, non-traditional, and external sources of data into

their analyses. These data can include almost anything.

Collecting and analysing external data enable organizations to foresee and prepare for risks and oppor-
tunities which they could otherwise easily have missed with inputs limited to data generated from in-
ternal operations, customers, and first-tier suppliers. With globalisation organisations increasingly op-
erate as part of networks consisting of business partners such as suppliers, resellers, channel partners,
regulators, and other stakeholders. These networks are often globally distributed and potentially af-

fected by financial, political, and/or environmental factors. (Arthur 2013.)

Furthermore, collecting and analysing external data illuminate how factors such as shifting market
trends and behaviours, competitor initiatives, or geopolitical events can affect their business. External
data sources are helping organizations to personalize marketing offers, improve human capital deci-
sions, gain new revenue streams by launching new products or services, enhance risk visibility and

mitigation, and better anticipate shifts in demand for their products and services.
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E-commerce data Websites
Financial reports Feedbacks
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information Click stream
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FIGURE 1. Different types of data (adapted from Wilson 2019)
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3 DATA STORAGE

A continuous phenomenon of our generation is the industrialization and the recent digitalization trends
which have resulted in the exponential increase in volume of data being generated in organizations
quotidianly. According to Alghushairy & Ma (2019) the data are generated by humans and machines
irrespective of the industry or geolocations. Therefore, as the value of generated data increases and or-
ganizations become more dependent on the insight gained from data, reliable means of storing and ar-
chiving the data is an integral process for any operating organization.

Organizations invest enormous amounts of money and time to gather data for analysis and gathering of
insights for better decision-making processes. As data are produced, the demand for safe and accessi-
ble storage increases as well. In this section | will define the term storage and its purpose. I will dis-

cuss different types of storage. Finally, characteristics of storage will be introduced.

The world is currently in the era of information science and new technologies, in which the use of in-
formation systems for information processing and storage has become indispensable for organizations
irrespective of the field of operation. Consequently, every modern organization needs reliable business
information to allow effective business operations, to improve decision making process by gathering
and evaluating data, to provide business operators with an accurate view of their activities, and, more

widely, to adapt and be aware of trends and actual needs. (Alghushairy & Ma 2019.)

Alghushairy & Ma (2019) define data storage as the process of storing and archiving data in electronic
storage devices that are designed and dedicated for conservation, in return, making data accessibility a
priority at any time. Therefore, conventional storage devices are hardware that are used for reading and
writing data through a storage medium. Storage media are physical materials for storing and retrieving
data.

According to an article in Techopedia website (2012), the most common data storage devices are hard
drive disks, flash drives, and cloud storage while compact disks (CDs) and digital video disks DVDs)
are becoming obsolete to organizations due to the incapacity in coping with the amounts and speed at

which data are collected and stored.
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Recently, the term big data has been used interchangeably to describe the amounts of data being gener-
ated and stored by organizations globally. The term big data reflects not only the massive volume of
data but also the increased velocity and variety in data generation and collection, for example, the mas-
sive amounts of digital photos shared on the internet, social media networks, and even the Web search
records. Moreover, many materials such as eBooks, online-newspapers, and blogs can also be data
sources in the digital world. (Eiras 2011.)

Since data are the all-important asset for any organization, it is necessary to store data in appropriate
ways to support data discovery, access, and analytics. To match the demands and challenges posed by
data storage, various data storage devices and technologies have been developed to increase the effi-

ciency in data management and to enable information extraction and knowledge discovery from data.

Eiras (2011) insists that in domain-specific fields, a lot of scientific research has been conducted to
tackle the specific requirements concerning data collection, data formatting, and data storage, which
have also generated beneficial feedback to computer science. This fact has encouraged world research-
ers to focus on new techniques to design devices with larger storage capacity, as it is the case of cloud
storage solutions, and high-capacity storage devices. These devices can store the entire volume of the
informational material, thereby increasing the storage capacity in comparison with two-dimensional

devices that only store the information on the surface. (Eiras 2011.)

In conclusion, data storage is a key step in the data science life cycle. At the early stage of the cycle,
well organized data will provide strong support to the research program where the data are collected.

At the late stage, the data can be shared and made persistently reusable to other users.

3.1 Types of storage

Bespalov, Michel & Steckler (2020), specifically discuss different types of storage. They focus on the
actual medium and employed technology. | will consider the most prevalent options such as magnetic

and optical technology, and semiconductor technology.

In the magnetic technology data are stored using the magnetization patterns on a special surface. Hard
disk drives (HDD), and magnetic tapes are considered magnetic technology. Within the optical tech-

nology (compact disks and Blu-ray), data are stored in deformities on a circular surface which can be



17

read when being illuminated by a laser diode. Regarding the semiconductor technology, data are stored
using semiconductor-based integrated circuits. Traditionally, the semiconductor technology was used
for volatile storage in which data are lost if electric power is not supplied. In contrary to magnetic or
optical storage, solid-state drives (SSD) are now included in consumer computers, offering a non-vola-
tile option with superior access speeds to their magnetic counterparts. When dealing with these op-
tions, various aspects such as convenience, costs, and reliability, need to be taken into consideration.
(Blumzon & Panescu 2019.)

3.2 Characteristics of storage systems

Technology for storing data can be of less relevance but other characteristics can play an important
role when choosing a solution. The location of the data storage is the first considered aspect.

Storing data on a local machine is advantageous as it allows users to work offline but might place ob-
stacles in organizations when attempting to share it with a larger team. This requires that the owner of
the machine is fully responsible for data preservation in case of hardware failure. Moreover, the data
being processed by the user might prove to be outdated and duplicated. However, storage facilities
managed at the institutional level, such as storage area network (SAN) systems, move the burden of
managing data storage from the individual user to specialised personnel, providing higher reliability
and enhanced possibilities for sharing data among peers within and outside organizations. Finally, data
can be stored offsite in specialised facilities. This model became prominent with the advent of cloud
systems, such as Amazon Web Services, Microsoft Azure or Google Cloud Platform, and has benefits

in terms of reliability, scalability, and accessibility. (Blumzon & Panescu 2019.)

According to Blumzon & Panescu (2019), cloud storage might be preferred when the individual user in
the organization does not possess the required resources for managing a storage solution, when large
quantities of data need to be stored, or when data need to be shared across a large network of collabo-

rators.

Since data storage is vital for organizations, storage solutions must be redundant. No storage system is
perfect and therefore it is important that data are copied and stored on different systems simultane-
ously. The higher the number of copies and the broader their distribution, the higher the guarantee for
their persistence is. Simply having data stored on a medium does not provide guarantees that, over

time, it would not become inaccessible. Tape drives and hard disks can become demagnetised, hence
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corrupting the stored data. Furthermore, as technology evolves, so do the methods for storing data.
Storage and archival systems need to account for this and migrate data from old devices, such as
floppy disks and hard disks, to modern technological requirements while keeping the integrity of the
data. (Blumzon & Panescu 2019.)

3.3 Cloud storage

Recently the cloud has become the ultimate data repository. It is cheap, easy to use, and fast. There are
enough resources that are self-repairing, and data can be recovered from anywhere at any time. Cloud
storage is a system that provides functions such as data storage and business access. It assembles a
large number of different types of storage devices through the application software which are based on
the functions of the cluster applications, grid techniques, distributed file systems, etc. Cloud storage
can simply be understood as large capacity storage in cloud computing. Cloud storage system architec-
ture mainly includes storage layer, basic management layer, application interface layer and access
layer. Cloud storage has enormous potential and will continue to be part of organizations even in the
future. (Liu & Dong 2012.)

One of the core concepts of cloud computing is reducing the processing burden on user’s terminals
through continuously enhancing the clouds’ handling capacity. Eventually user’s terminals are simpli-
fied into simple input and output devices. Users can use the powerful computing and processing func-
tion on clouds, and they can order their service from the cloud according to their own needs. (Liu &
Dong 2012.)

3.4 Data repositories

A data repository is a tool that is common in scientific research but also useful for managing business

data. Data repositories are the primary conduits by which researchers and business analysts store and

share their data and software packages. (Johnston 2017.)

A data repository refers to an enterprise data storage entity (or sometimes entities) into which data

have been specifically partitioned for an analytical or reporting purpose. The data repository is a large
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database infrastructure, several databases, that collect, manage, and store data sets for data analysis,
sharing and reporting. (Qamar 2015.)

Data have established themselves as the most important asset to organizations for decisions making

processes. Therefore, tools that can collect, store, and help in analysing data are continuously required.

In recent years, data repositories have been rapidly developed, and many public repositories such as
UCI, GitHub, Zenodo, and Dryad have been in use in various domains. These repositories provide a
large volume of high-quality data for research, business analysis and practice. (Xie, Wang, Kim, Lee &
Song 2021.)

Many terms such as a data library or data archive can be interchangeably used for a data repository.
Thus, data repository is a general term referring to a data set isolated to be mined for data reporting
and analysis. Moreover, data completeness, accessibility, ease of operation, and credibility positively
affect the satisfaction of data users. (Faniel, Kriesberg & Yakel 2015.)

The purpose of a data repository is to keep a certain population of data isolated so that it can be mined
for greater insight or business intelligence and to be used for a specific reporting need. Due to the
value of the stored and analysed data, organizations can make decisions based upon more than pre-
sumptions and instincts. However, using data repositories as part of data management is another level
of investment that can improve business decisions. Isolated data, where the data are clustered together,
allows for easier and faster data reporting and analysing. When data are isolated, compartmentalized,

and preserved, database administrators can effectively track problems. (Qamar 2015.)

However, as with many technologies, there are several vulnerabilities that exist in data repositories that
enterprises must manage effectively to mitigate potential data security risks. Large amount of data
makes systems slow. Therefore, there must be a balance between database management systems and
data growth. Since an impaired system could affect all the data it is imperative to back up the data-
bases and isolate access applications. Furthermore, unauthorized users can access all sensitive data

more easily than if they were distributed across several locations. (Kleppmann 2017.)

For the sake of this thesis, | will discuss different types of repositories. | will introduce data reposito-
ries technologies such as data lake, data warehouse, data marts, metadata repository and data cubes.

However, the data lake repository technology will be the main focus of the thesis.
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3.5 Data Lake

As defined by Ziegler, Reimann, Keller & Mitschang (2020), a data lake is an underlying storage com-

ponent that handles huge volumes of heterogeneous unstructured and structured data.
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for analysis without analytics and machine
data movement learning tools

FIGURE 2. Data lake features (Singman 2021)

As described in figure 2, a data lake is a storage for any kind of data in high volumes that are retrieved
from multiple sources. Consequently, both unstructured and structured data are stored in the data lake

in their unprocessed raw data format (Ziegler et al. 2020.)

Moreover, the data lake is responsible to supply data to other departments for further use, such as for
decision making processes, or for data analysis purposes. A data lake is a single store of all enterprise
data including raw copies of source system data and transformed data used for tasks such as reporting,

visualization, advanced analytics, and machine learning. (Ziegler et al. 2020.)

Grossman (2019), states that sometimes the term ‘data lake’ is used when data are stored simply with
digital IDs and metadata (shallow indexing), but without a data model. Therefore, data models and

schemas are used when the data are written or when the data are analysed not when the data are stored.
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According to Llave (2018), the data lake approach has emerged as a promising way to handle large
volumes of structured and unstructured data. This data collection and data analysis technologies enable

organizations to profoundly improve their operative processes and decision-making abilities.

Modern technologies like data lakes have made it possible to acquire data without a full understanding
of the data’s structure. Also, the data lake technology has emerged as new type of data repositories that

enables storage and processing power to support the analysis of large unstructured data sets.

The term data lake was invented by James Dixon, the chief technology officer (CTO) of Pentaho, a
business intelligent software owned by Hitachi VVantara corporation. His aim was to convey the con-
cept of a centralized repository containing virtually inexhaustible amounts of raw data for analysis or
undetermined future use. As a result, organizations across various industries are beginning to place

their data into data lakes without performing any data transformations. (Llave 2018.)

Based on a study conducted by Llave (2018) on the data lake topic, the data lake can be defined from
two different perspectives: a technology perspective, and a business perspective. From the technology
perspective, a data lake is the collection of technologies with data that one needs to store in some spe-
cific format. So, a data lake is not one data lake; it is many technologies that serve the data's need. A
data lake is a central repository of any type of data and a central repository of truth. However, from a
business perspective, a data lake is a capability of the business where one can get raw data emerging

from different source systems. A data lake is the place where all data in the enterprise can be collected.

Figure 3 describes the purpose that characterises a data lake in different organizations. Data come in
from both internal and external sources. Both unstructured and structured data can be stored in a data

lake before being transferred to a data warehouse for queries and processing or for direct analysis.
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FIGURE 3. Different purposes of data lakes (Llave 2018)

As illustrated in figure 3, a data lake is firstly a staging areas or sources for data warehouses. A stag-
ing area is a temporary location between a data provenance and a data warehouse. The staging area is a
storage area, typically a relational database, to temporarily keep a copy of the source data as a step on
the way to the data warehouse. The main purpose of the staging area is to avoid heavy processing and
potential overload of the source system that might be critical for businesses when transforming the
data on the way to the data warehouse. A data lake is a storage area that keeps a permanent copy of
different types of source data, both structured and unstructured. In a data lake data can both be kept
for current defined needs and for future undefined needs. Secondly a data lake can be used for storing
histories or archiving. A data lake can also be used for offloading archived data from data warehouses.
Therefore, a data lake is a useful component in any data warehouse architecture and that it can be seen
as an extension of the concept of business intelligence and for data science and advanced analytics.
(Grossman 2019.)

The data in the data lake are stored as they are extracted, on the same data structure as in the source
system or as received, without any transformations. With the introduction of the Internet of Things and
sensors, organizations need some place to store all these various data that come from new technology.
To be able to store these data, relational databases, like SQL, would not be fit for this purpose. There-
fore, the data lake is the ultimate solution, hence, the sole purpose of the data lake is to store the un-
structured data or the odd data that come from middle things, like sensor devices and web logs. (Llave
2018.)
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However, according to Llave (2018), data scientists and business analysts are the frequent users of data
lakes. Data lake technology is useful for exploration and advanced analytics. This means that analytics
can directly be done in the data lake, and when good data are found, they then can be moved into the

data warehouse for further analyses and reporting.

The organizations can use data in the data lake for research and development, and experimentation to
be acquainted with data for query from the data warehouse. Moreover, data lake can be used as direct
sources for self-service business intelligence for reporting and analytics tools (FIGURE 3.) Organiza-
tions can produce new reports built on the information found in the data lake. Consequently, organiza-
tions can also use self-service business intelligence directly on the data lake in accordance with the
data warehouse. A semantic layer is applied in between the data lake and self-service business intelli-

gence tools. (Llave 2018.)

However, as with all technologies, the research conducted by Llave (2018) revealed several challenges
related to data lake, for example challenges related to data stewardship. Good data stewardship in-
volves good care and secure measures. Another example of challenge is data governance. Organiza-
tions that need to secure and obscure confidential data may struggle to implement this in a data lake.
Furthermore, there are challenges concerning the analytical process. In the data lake, data are in the
original format resulting in a higher requirement for expertise and excellence regarding how to select,
analyse, and interpret the data. Also, when it comes to data quality, precaution must be taken when

dealing with devices providing data, making sure that all the sources are functional and reliable.

Finally, data retrieval poses another challenge related to data lakes. The difference between a data lake
and a data warehouse is that, in a data warehouse, data are transformed before they are stored in the
data warehouse while in a data lake, data are stored in the original format. To create insight, the trans-
formation is done afterwards. Organizations must therefore extract the needed data and build a pro-
gram to cleanse it for intended purpose. (Llave 2018.) According to Grossman (2019) data lake tech-

nologies involve less effort during data gathering, but more effort during data retrieval.
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3.6 Data warehouse

According to Tupper (2011) data warehousing is currently one of the most important applications of
database technology and practice. A significant proportion of IT budgets in most organizations may be

devoted to data warehousing applications.

A data warehouse is a central repository for the important data of an organization. A data warehouse is
a core enterprise software component required by a range of applications related to the business intelli-
gence. Data from multiple operational systems are uploaded and used for predictive analysis and for

the detection of hidden patterns in the data. Data models developed using statistical learning theory al-

low organizations to optimize their operations and maximize their profits. (Marinescu 2018.)

Data warehouses can be very powerful and useful solutions for an organization to use in data consoli-
dation and reporting. However, it tends to take a very long time to add a new data source to a data
warehouse, from concept to implementation. Data warehouses are an integrated hub of data that can be
used to support business analysis and reporting. Many organizations implement multiple data ware-

houses to support different geolocations or functions within the organization. (Reeve 2013a.)

All the data consumers who want to access specific data can get it from a single place rather than hav-
ing to go to various operational applications independently. Data warehouses and business intelligence
tools make more and better data available as the number of end users increases. The demand for better
performance is more important than ever. In addition, the types of queries are increasing in complex-
ity. Data warehouses are being used to support new types of e-business initiatives including customer
relationship management (CRM) and supply chain management. CRM helps attract new customers
and develop customer loyalty and is important in the retention of existing customers. (Hobbs & Smith
2005.)

A data warehouse contains the information about organizations’ customers and is often the integration
point for sales, marketing, and customer care applications. Thus, ensuring the availability of the data
warehouse is becoming more and more mission critical for many businesses. As data warehouses are
becoming more operational in nature, feeding information back to the OLTP (online transactional pro-
cessing) systems, users need access to the data warehouse without any system downtimes. This is spe-

cifically important for organizations that operate globally. (Hobbs & Smith 2005.)
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3.7 Metadata repository

Metadata repository is a common term for a computerized database containing metadata to support the
development, maintenance, and operations of a major portion of an organization's systems. Among
other things, such a repository can be the foundation for a data warehouse. The first metadata reposito-
ries were the data dictionaries and copy libraries that accompanied programs in the 1970s and 1980s.
A data dictionary was simply a listing of the fields contained in a record of a particular type in the files
of a traditional mainframe data processing application. Sometimes this was accompanied by defini-

tions of the meanings of each file and field. (Hay 2006.)

A metadata repository is a tool for storing metadata. In some cases, the metadata repository is largely
focused on recording physical and technical metadata, such as data models, database structures,
metadata associated with Business Intelligence (BI) tools and file structures. Additionally, the
metadata repository can provide impact analysis for proposed changes, and lineage (where data came

from and how it was manipulated). (Plotkin 2021.)

According to Han & Pei (2012), a metadata repository should contain a description of the data ware-
house structure, which includes the warehouse schema, view, dimensions, hierarchies, and derived
data definitions, as well as data mart locations and contents. Operational metadata, which include data
lineage (history of migrated data and the sequence of transformations applied to them), currency of
data (active, archived, or purged), and monitoring information (warehouse usage statistics, error re-

ports, and audit trails).

Finally, a metadata repository links the metadata from the various tools and engines and provides an
enterprise view and audit trail of the movement and transformation of data around the organization.
(Reeve 2013b.)
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3.8 Data marts

A data mart is a subject-oriented data repository, similar in structure to the enterprise data warehouse,
but it holds the data necessary for the decision support and Bl needs of a specific department or group
within the organization. A data mart could be constructed solely for the analytical purposes of the spe-
cific group or could be derived from an existing data warehouse. Data marts are also built using the
star join structure. It is worth mentioning that there are differences between a data mart and a data

warehouse, mostly due to the different natures of the desired results. (Loshin 2013.)

Data warehouses are meant for more loosely structured, exploratory analysis, whereas data marts are
for more formalized reporting and for directed drill-down. Because data marts are centred on specific
goals and decision support needs of a certain department within the company, the amount of data is
much smaller but focused on data of the particular department’s operation. This implies that different
departments with different analytical or reporting needs may need different kinds of data mart struc-
ture. A data mart is likely to be configured for more generalized reporting for the specific business us-
ers within the department. Standard reports are more likely to be generated from the data mart, which

will be much smaller than the data warehouse and will provide better performance. (Loshin 2013.)

3.9 Data cubes

Data cubes allow data to be modelled and viewed in multiple dimensions within data warehouses. Data
cubes are defined by dimensions and facts. Generally, dimensions are the perspectives or entities with
respect to which an organization wants to keep records. These dimensions allow the organization to
keep track of its activities and operations. Each dimension may have a table associated with it called a
dimension table which further describes the dimension. A dimension table can be specified by users or
by experts, or automatically generated and regulated based on data distributions. The data cubes are a

metaphor for a multidimensional data storage. (Han & Kamber 2006.)

A data warehouse is usually modelled by a multidimensional data structure, called a data cube, in
which each dimension corresponds to an attribute or a set of attributes in the schema, and each cell
stores the value of some aggregate measure such as count or sum (sales amount). As a data cube pro-
vides a multidimensional view of data it allows the precomputation and fast access of summarized

data. Data cubes facilitate the answering of queries as they allow the computation of aggregate data at
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multiple granularity levels. Traditional data cubes are typically constructed on commonly used dimen-
sions using simple measures. (Han & Pei 2012.)
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4 RESEARCH ANALYSIS

The aim of this chapter is to analyse the results of the findings of the data from the questionnaire sur-
vey conducted by the researcher. The gathered data are analysed according to the objectives of the re-
search. The data were collected by sending an electronic questionnaire survey which respondents filled

and submitted. The survey was conducted via the online tool called Webropol surveys service.

4.1 Key informants

As stated by Wellington & Szczerbinski (2007), a key informant is a person who is a key figure in a
piece of qualitative research. It is essential to identify the key informants in any research and they can
range from one person to several persons depending on the case study or focus group of the research.

Therefore, for the purpose of this research, the key informants are the Chief Executive Officers (CEO),

or the Managing Directors of different organizations in Pietarsaari and Kokkola regions in Finland.

As earlier mentioned in the introductory session of this thesis, in order to find information about the
importance of data within organizations in our region, it is vital to directly interview the strategists and
decisions makers. If decision makers value the insight gained from gathered data, they will invest and
put in place all the possible measures, policies, and technologies to collect, store, process and analyse
data. The gathered and analysed data will enable them to gain the valuable insights leading to better
planning and informed decisions making processes for gaining and maintaining competitive ad-

vantages.

4.2 Research questions

The strict and unstructured questionnaire survey is purely based on the organizations. The focus is the
collection of data and the storage of data for later usage. The research used six themes presented in

(TABLE 1) to examine the impact and value of data in business operations. To achieve the objectives,



the themes were dealing with sectors of business operation, data collection in general, internal data
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collection, external data collection, data storage, data dependency and commitment to data gathering in

the future.

TABLE 1. Research question themes

Information about the organization

Information about data collection

Information about mnternal data collection and sources

Information about external data collection and provenance

Information about data storage

Information about organizations™ dependency on collected data

TABLE 2. Research questions

In which business sector does your company operate?

Numbers of employees

What is your main market?

Does your company collect information about the employees (career paths, expertise, skills,

and needs for further training)?

Does your company collect information from equipment’s system logs?

What are the tools, sources used to collect information?

From which of the following does your company collect data for day-to-day business oper-

ations?

Does your company collect data from external sources to make business decisions?

Which of the following external sources does your company use to collect data?

Which of the following describes the data storage in your company?

Do the insight gained from collected data assist your company in decision making process?

How dependent is your business on the collected data?

Do you see advantages in making informed decisions based on gained insights?

Is your company committed to continue collecting data to gain and maintain competitive

advantage?

Do you have anything to add or comment on this topic?
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Table 2 provides the detailed questions that were sent to organizations in order to collect vital infor-
mation for the purpose of the thesis.

The questions asked through the survey endeavoured to collect information from the CEOs about their
organizations, about data collection policies, and about the provenance of data. The questions also fo-
cused on the tools used to collect data, the storage policies, and I tried to find out if the organizations

are dependent on collected data for decision making processes. Finally, the questions were intended to

discover if the organizations are dedicated to continuing gathering data in the future.

The questionnaire survey was sent to CEOs of 63 different organizations. The reason for sending di-

rectly to CEOs was based on the purpose and the impact of the research. The idea was to collect first-
hand information from decision makers, to discover if data play any role in their daily business opera-
tions and decision-making process. | was interested in knowing if there are any policies within the or-
ganizations for data collection, data storage and if the organizations valued the gathered data, thus uti-

lising it for business enhancement.

The choice of organizations was random but the number of employees within organization was consid-
ered. No organization with less than 10 employees were contacted and only organizations with profes-

sional Chief Executive officers were considered for the research.

The survey was sent to organizations operating in sectors such as manufacturing, metal production,
public service, IT service, utilities (water, gas, electricity), transportation, construction, commerce,
marketing, financial services, food industry, and engineering. The numbers of employees within organ-
izations varied from ten (10) to over hundred (100), and up to thousand employees for some organiza-
tions. Regarding the market these organizations operate or sell their products or services in Finland,

some export, and some do both.

Concerning the information about data collection, the respondents were asked if their organizations
collect internal data, meaning data about employees, system logs, and operating machines reports.
Also, | wanted to know if the respondents collect any data from outside sources, e.g., if they have sys-
tems in place to collect data from outside their organizations. Additionally, the questions about tools
being used to collect both internal and external data were asked. Furthermore, the questionnaire survey
contained questions about data storage while the CEOs were asked about how the collected data are
being stored. Are the data collected processed and sorted before being stored or are they stored in one

repository before being processed and sorted for different usage?
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Moreover, the survey contained questions about data dependency and future commitment to data col-
lection. The idea was to determine if the decision makers actually utilize the data collected and use the
insight gained in their daily decision-making processes. | also wanted to know if organizations have
made data collection a priority and if they are committed to continuing collecting data for better busi-

ness understanding and informed decision making.

4.3 Survey analysis

The research report is completely based on the strict unstructured questionnaire survey conducted and
is specifically gotten from the thoughts and expressions of the respondents. The respondents could
freely express themselves using the six themes mentioned in the research questions as guidelines.
There were also possibilities for respondents to freely express their views on the topic in the last ques-
tion. The Chief Executive Officers in various organizations provided me with key information about
the impact and importance of gathering data in order to make informed decisions, thus gaining, and

maintaining competitive advantages.

The respondents hold the position of CEOs and were chosen from different organizations operating in

different sectors. The confidentiality of the respondents was assured in the research publication.

The questionnaire survey was sent by e-mail to the 63 CEOs representing different organizations oper-
ating in various sectors as mentioned earlier. Prior to sending the e-mail, I called the CEOs to inform

them and explained what the research was all about.

Out of the 63 organizations, 44 responded. Among the 44 respondents, 27 organizations (61 percent)
operate in manufacturing sector, 2 organizations (4.5 percent) operate as IT service providers, 2 organ-
izations (4.5 percent) operate as public service providers, 2 organizations (4.5 percent) operate in en-
ergy sector, 2 organizations (4.5 percent) operate in transportation sector, while the rest 9 different or-
ganizations (20 percent) operate in construction business, wholesaling, marketing, accounting and pay-

roll, restaurant, finances, engineering, and production of entrepreneurs.

As table 3 shows, 8 organizations had 10-20 employees, 3 organizations had 20-30 employees, 7 or-

ganizations had 30-40 employees, 3 organizations had 40-50 employees, 7 organizations had 50-100



employees, while 15 organizations had over 100 employees on their payroll lists. Noticeably, one re-
spondent did not specify the number of employees.

TABLE 3. Distribution of the number of employees within the respondent organizations (n=43)

n  Percent
1010 20 8 18.6%
20to 30 3 £.9%
30to 40 7 16.3%
40 to 50 3 7.0%

S0to00 7 16.3%
Over 100 15 34.9%
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Among the respondents, 20 organizations have Finland as their main market, 12 organizations have ex-

port as their main market, and 12 have both Finland and export as their main markets.

Considering the data collection, which is the main theme of this thesis, an overwhelming majority (88

percent) of respondents collect various internal data, while 12 percent responded that they do not col-

lect any internal data. Additionally, 73 percent of respondents admitted that they collect internal data

from various operational equipment’s system logs, while 27 percent do not collect data from systems

logs. The organizations were asked to choose and name some tools and sources they use to collect in-

ternal data and table 4 below illustrates this. The most frequently used tools are ERP systems and tools

used for financial reporting followed by sales reports, human resource management systems and inter-

personal collaboration with employees.

TABLE 4. Tools for internal data collection

n  Percent
Human Resources Department 22 A0.0%
Information systems (ERP) 36 21.8%
FPersonal interaction with colleagues 24 hd4 5%
Company policy 8 18.2%
Financial reports Y 70.5%
Sales reports 26 59.1%
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Pertaining to sources used to generate internal data, respondents were asked to select and name some
of the sources used for internal data collection. 30 organizations selected employees’ feedback option,
while 29 organizations selected manufacturing data as one of the sources. Further 21 organizations se-
lected various equipment devices logs as one of the sources. The option for production machines sen-
sors was selected by 18 organizations, 10T devices (smartphones, and handheld devices) were selected
by 15 organizations. Additionally, specific sources such as commercial /ERP systems, activity report-
ing into ERP, CRM, various statistical reports, surveys from employees, customer SaaS usage, and

Idun application were also mentioned.

Regarding external data collection, out of the 44 respondents, 37 admitted that they collect external
data compared to 7 who responded that they do not. As indicated in table 5 below, the main sources
used are customers’ feedback, suppliers’ and partners’ feedback, market trends, market research, web-

site data collectors, and various external collaborations sources.

TABLE 5. Sources for external data collection

n Percent

Market Research 24 55.8%
Market Trends 28 65.1%
Website data collectors 22 51.2%
Customers’ feedbacks 39 90.7%

Suppliers” and panners” feedbacks 32 T4.4%
External collaboration 17 39.5%

Pertaining to data storage habits or practices in organizations, the respondents were asked to choose
between given options for the data storage in their respective organizations. 22 organizations (51 per-
cent) stated that they store both unstructured and structured data in one repository and extract needed
data from there. 9 organizations (21 percent) replied that the data are collected and stored in a common
repository before being extracted for analysis. Further 7 organizations (16 percent) admitted that they
store data in separate repositories and extract needed data for analysis from there. Finally, 5 organiza-

tions (11 percent) stated that the data are collected and structured before it is stored.

Data collection and storage without any specific purpose is both a waste of resources and time for or-
ganizations. Therefore, the questions about insights and data dependency were posed to determine if

there are benefits in gathering data, and if the organizations utilize the insights gained quotidianly in
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their decision-making processes. 30 organizations (68 percent) admitted that the insights gained from
collected data assist their organizations in decision making processes compared to 14 organizations (32
percent) who replied that the influence of gained insights depends on the matter at hand. However, it is
necessary to note that not a single organization dismissed the significance of insights gained from col-

lected data.

Regarding dependency on data collection, storage and analysis, the organizations were asked how de-
pendent their organizations are on collected data. 27 organizations (61 percent) answered that they
were dependent. 16 replied (36 percent) that their organizations were very dependent. However, 1 or-

ganization answered that it is not at all dependent.

Additionally, organizations were asked about the advantages in making informed decisions based on
gained insights from collected data. As shown in table 6, it is clear that the majority of organizations
acknowledge the advantages in making decisions which are informed and not based on feelings or in-

tuitions.

TABLE 6. Advantages in informed decision making based on collected data (n = 44)

n Percent
Yes 38 86.4%
Mot ] 0.0%

It depends ] 13.6%

The respondents were finally asked about their commitment to data collection in order to gain and
maintain competitive advantage in the future. As table 7 shows, the overwhelming majority of organi-
zations (93 percent) were certain that they are committed to continue gathering data in the future. Only

one organization was categorically not committed to data collection in the future.

TABLE 7. Commitment to data collection in the future

n Percent
Yes 40 93.0%
i [] 1 2 3%

Mot really sure 2 4 7%
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The above research results demonstrate that data collection is not only limited to global mega organi-
zations, but organizations in the regions of Pietarsaari and Kokkola also collect various types of data
daily. Data collection is an ongoing mega trend that is here to stay. Irrespective of organizations’ size
or sector of operation, data play a major role, and it can be said that almost all organizations have data.
Organizations in the regions of Pietarsaari and Kokkola have understood the importance of data in or-
der to gain insights from it and in return make informed decisions. The decisions made from gained
insights always have a good ground because the analysed data always illuminates the actual positions,
conditions, and needs of an organization. The organizations know that by collecting data from different

sources within and outside help them to improve services and products.

Organizations understand, that being aware of and knowing what the employees desire and value most
will motivate them in their job performance and their overall wellbeing. Knowing what kind of train-
ings employees need will prove to be a perfect way of investing for the future and it gives a good pic-
ture of what skills are needed for future recruitments. The employees are the organizations’ eyes and
ears because they know what is happening on the operation floor and can give valuable and irreplacea-
ble information to the decision makers. Employees are the ones operating the machines, they are the
ones in contact with different departments within the organization. Furthermore, since the employees
have contact with suppliers, customers, and competitors, gaining insights from them will benefit or-

ganizations in a positive manner.

Gathering data from operating machines is a good source of insights for organizations and this is not
an exception for the respondents. The respondents demonstrate that logs and all other data from ma-
chines are important, and they collect data to learn about their operations and functionalities. Collect-
ing data from machines allows decision makers to optimize their operations thus plan according to
available machine capacity. In this way organizations can make timely decisions on investments and

plan manpower and adjust their order stock.

Moreover, the organizations in the Pietarsaari and Kokkola regions seem to be up to date in their active
actions on data collection. Different organizations have understood that there are many other techno-
logical tools such as website cookies, ERP information systems, CRM to facilitate data collection for
organizations. Collected data can be very important because if well optimized can provide good in-
sights. Tools are there to assist decision makers, however, feedback from customers and suppliers can

prove irreplaceable for the success of businesses.
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The respondents recognize that customers’ behaviour has changed in the past decades. They under-
stand that the time of developing services and products in hope that customers will buy them is almost
over. Recently the trend has been that customers and sellers collaborate for new products or service
design and development. Organizations perform better if they understand their customers’ behaviour

and if they can forecast and be ahead of trends.

4.4 Findings

The overwhelming majority of organizations in the researched regions clearly indicated that they col-
lect both internal and external data. They understood what is meant by internal data because having
insights of what is happening internally facilitates overall decision-making process within organiza-
tions. Information from human resource department, feedback from employees, and information col-

lected from internal machines and sensors prove to be vital for organizations.

The other revelation was that organizations are not only relying on internal data, but external data is
also important for organizations as well. There are measures in place to gather data from external
source as to have insights from customers, distributors, competitors, market trends and demands. Vari-
ous technological tools are used to collect the vital and important data for better decision-making pro-
cesses. The respondents seek ways to collect data and are using data to be informed on various situa-

tions and circumstances.

It also became clear that organizations in the studied regions are technological minded and thrive for-
ward by investing both money and resources on technologies that enable them to collect and store data
safely. From the given answers, it can be said that some used the concept of a data lake, which is a
concept of storing both structured and unstructured data before it is being extracted for analysis. The
other organizations separate data before it is being stored. The results also indicated that technologies

such as data warehouses, data marts, or data cubes are in use at some organizations.

Further analysis of the results reveals that all the organizations that participated on the survey are col-
lectors of internal data, however, when it came to external data collection, 13 percent of manufacturing

organizations answered that they do not collect any external data. It can be assumed that these organi-
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zations do not have tools for data collection, or they do not have policies or system in place for exter-
nal data collection. It can also be assumed that these companies do not understand the value gained
from external data. More importantly, the research confirms the impact information systems and digi-

talization have on organizations.

Many tools and means are used for internal and external data collection. Various ERP systems provide
immense information for managers and informative reports can be customized and produced for spe-
cific needs. ERP systems have become an integral tool for most of organizations even among the par-
ticipants, ERP was named as a great source of data. Many organizations rely more on their financial
reports to determine their performance, but we all know that financial reports reflect always to past
performances and not the future. However, the insight gained from financial performance can be help-

ful for future planning and trends adaptation.

In another development, the utility (gas, water, and electricity) sector seems to be a forerunner in re-
gard to the usage of 10T technology. All the respondents in the utility sector utilise the technology
more than their counterparts. The reason for this could be financial muscles and technological de-
mands in order to be updated and have information on real time basis. Employees’ feedback is good
source for information, and this is understood by manufacturing and public service organizations.
However, IT service providers seem to be equally divided on this source of data, but the utility sector
are categorically not interested in collecting data from their employees. This is very interesting finding.
What are the reasons behind this? Are feedback from employees not relevant for this particular sector?

Are other tools more reliable than employees’ feedback?

An interesting finding is that utility sector seems to be technologically minded when it comes to data
collection. This sector collects huge amount of data from machines and equipment in comparison to
their counterparts. Moreover, manufacturing sector seems to be the more balanced of them all because

they combine both technological means and human inputs in their business operations.

A pleasing development is that customers’ feedback is very appreciated and are utilised in all business
sectors. The saying that customer is king is demonstrated by all the respondents. Organizations listen
to their customers for improvement suggestions, compliments and they seem to prioritize the custom-

ers. The respondents have understood the role the customers play in any business today and are com-
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mitted to listen to them and to meet their demands. Market research is a new way of studying the cus-
tomers’ behaviour and a means by which organizations can design their services and products accord-
ing to the market. It seems like the respondents are still finding their way in market research mindset.
However, manufacturing sector seems to have come further than its counterparts. Why is this? Is it be-
cause the majority of them export their products? Or is it because competition is hard thus, innovation

is inevitable?

Means, such as market trends, are in use and external collaborations are finding their way in many or-
ganizations, compared to website data collectors which is used by IT service providers and the public
service sector. Moreover, all the respondents are really good at collaborating with their suppliers and

partners. Collaborating with partners and suppliers assists in products and services design because

these provide vital information and help in delivering good customer service.

Organizations in manufacturing, public service and IT service providers are committed to data collec-
tion in the future to gain and maintain competitive advantages. This is very promising because data
collection and processing is not only today’s practice. Data have positioned themselves as the most vi-
tal asset many organizations possess. The more data organizations own about their employees, custom-
ers, suppliers, partners, and competitors the better they are equipped for current demands and future

challenges and opportunities.

However, respondents in utility sector seem to be satisfied with what they have, therefore they an-
swered that they are not at all committed to data collection in the future. What lays at the heart of their
uncertainty? Could it be that the market is already regulated on this sector that it does not need any
more data? Or could it be that the respondents did not want to answer favourably because of the GDPR
(general data protection regulation)? One thing is certain for all organizations, data are an integral part
of their daily business. Lack of data can be compared to surfing in the dark, and this can be detrimental

to the organizations.

Knowledge derives from information, information in turn derives from processed data. Data by defini-
tion is a collection of numbers, letters, pictures, audios, videos, and other symbols. For organizations,
data are very important, this was repeatedly emphasised in discussions with most of respondents. They
all agreed that they collect various types of data, and they acknowledged that unprocessed data are al-

most meaningless.
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Some of the challenges are knowing what kinds of data are important and where they are stored in or-
der to make use of them when needed. An example was given about tools to extract data with and data
visualization skills and then analysis was the other named challenge. How can organizations collect
and organize data for further analysis in other to gain insight is a common challenge? Another chal-
lenge for the organizations was to produce holistic reports. Organizations dealing with data today pro-
duce separate reports for each business module in the systems. Possessing tools that facilitate a holis-

tic reporting are still missing in many organizations | discussed with.

Finally, the research confirmed that organizations in this study are dependent on insights gained from
data and are committed to data collection in the future. The following are the words from one of the
respondents who stated that “I personally believe that all companies in the future will depend on data
driven decision making as the market develops and changes to become completely service driven.”
Collected data enable organizations to have vital and relevant information, thus supporting decision

makers to make informed decisions.

4.5 Reliability and validity

This thesis work can be trusted because of the first-hand information and responses received from the
respondents who are actual representatives of their organizations. It is right for me to reiterate that the
research is a qualitative study on recognizing the value of data in business operations, a study on gath-

ering internal and external data and ways to utilize it in business strategies.

The respondents are all chief executive officers / Managing directors of both profit, and none profit or-
ganizations in the regions of Pietarsaari and Kokkola. These organizations operate in different fields
which makes them diverse in knowledge, interest, and perspective about the various themes of discus-
sion. The number of respondents and their different fields of operations coupled with various sizes of

the organizations is something that can add up to the validity of this research.

It can also be said about the thesis that the necessary methodologies of a research process were fol-
lowed. Processes such as the identification of the research problem, the revision of the literature, the
specification of the research purpose, the collection of data, the process of data analysation and inter-

pretation, and finally the reporting and evaluating the research.
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5 CONCLUSION AND DISCUSSION

As stated in the introduction, the thesis process began by becoming familiar with the topic of data col-
lection, data storage, and utilizations of gained insights for better business decision making process.
The research was to determine if organizations in Pietarsaari and Kokkola regions collect data for anal-
ysis in order to gain and maintain competitive advantages. | wanted to determine if organizations actu-
ally have policies in place for data collection and if they see advantages in data. The scope of the thesis
was limited to the collection, storage and frequent usage of data and commitment to future data collec-
tion and data utilisation. The storage repository method called the data lake was also considered in de-

tail for this thesis.

Data are what most companies desire to have. Knowing the current business situation and being able to
forecast the future trends and adapt the business models accordingly is what organizations thrive for.
To be able to manufacture products or design services based on actual demands from customers will
mean that organizations will not assume but they will operate in reality. The terms data driven, and
data infused businesses has become so common that their meanings are even lost. Organizations want
data and should make efforts to have as much data as possible and to extract helpful information for

better decisions and brighter future.

Organizations need to collect right kind of data in order to get quality insights that can benefit them in
the decision-making processes. Bad quality data will hurt organizations in the long run instead of do-
ing any good. Decisions based on bad sources are as dangerous for organizations as having no data at
all. As this questionnaire correctly points out, data can be anything from employee feedback to pur-
chased data collection from a third party to machine performance data. All data can be useful. There
will always be a need to find a balance. Too little data can lead to resource wastage, too much can lead
to "paralysis by analysis". In all data analysis, one needs to be aware that data usually refers to past
performance and is usually analysed with past experience according to past constraints. We should re-

member that much of the future we are still free to define.

Right tools for data collection are vital in the data collection process. Organizations must pay careful
attention to tools used for data collection. Bad tools mean bad quality data and probably old and un-
necessary data for organizations. There are many software solutions that assist organizations to collect

timely and good quality data. Any negligence in investing time and money in these good tools can be
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dangerous for organization. Inaccurate tools will lead decision makers astray thus resulting in inaccu-
rate business processes. Moreover, organizations must also pay attention to safe and reliable storage
solutions to guaranty the reliability of the data they are dealing with. Contaminated or unreliable stor-

age solutions are dangerous for organizations.

As collecting and storing data are important to organizations so is the process of extracting good data
for analysis. After data are collected and stored safely, the process of extracting the needed data be-
gins. The challenge as of today, as one of the respondents in this survey claimed, is to combine differ-
ent sources of data and make a dynamic reporting. Organizations need clear policies and reliable tools
to extract good quality data for further usage. There are smart applications that assist in data extraction,

and these should be used for better quality and faster processing.

Besides the above-mentioned aspects, skills for analysing, reporting and visualization are needed.
Knowledgeable data analysts are required to bring to light the value of data itself. There is no need for
investing in great tools for data collection, storage and extraction while lacking the needed skills for
interpretation and visualization. The started process must be completed for organizations to fully bene-
fits from data. Appropriate trainings for the staff dealing with data is always a good investment be-
cause it always pays off when companies learn to use data to learn the past, know the present and fore-

cast the future.

There are benefits connected to the usage of data in organizations. Organizations use the gained
knowledge to learn from the past and plan for the future. Insights gained provide various lessons for
decision makers, for example, if a department planned poorly in the past, the gained data could show
what went wrong and why. Data if well analysed and interpreted will provide the future trends, it can
point the direction the business should take based on customers’ behaviour and demands. Data bring
benefits such as exposing the lack of expertise within the organization and helps to make right deci-

sions.

To survive today, organizations must take data and their benefits seriously. As one of the respondents
pointed out, possessing large amounts of data is not sufficient. The usage of collected data (from one
or different sources) must be improved to fully get a complete picture of the organization. The re-
spondent explained that different departments within the organization collect data and analyse data to
gain insights related to their specific departments. The respondent proceeded by saying that to fully

benefit from data, the next step for the organization is to form a team of skilful data analysts with both



42

technological and commercial expertise. These analysts’ job would be to analyse all the organization’s
data and produce a combined report from all data sources and departments. This will provide a better

picture because all the insights will be presented as a common report.

The organizations in Pietarsaari and Kokkola regions show that they are doing all they can to stay
competitive through knowledge gained from data. They are also committed to gather, store, and ana-
lyse data to enhance their expertise and development, thus, gaining and maintaining competitive ad-

vantages. It can be said that having data is holding the keys to future success.

For the implication and managerial recommendation, the concept of information systems (IS) which
consists of people, technology, processes, and data should be at the heart of every organization deci-
sion making process. For many organizations investing in tools to accomplish a task proceeds the most
important step of first defining the process. Processes need to be thought through and defined before
the implementation of any tools. This is not an exception with data, processes for good data manage-

ment and handling need to be present before data collection, storage, visualization, and analysis.

Data can become a burden for many organizations if good care is not considered. The consequences of
poor data management can be likened to someone possessing gold but begging for bread instead. Data
should become everybody’s business within organizations. Organizations should cultivate the Lean
organization model mindset that includes data collection and data handling. Every employee should be
aware of value that comes from data, and they should be good stewards of data. The mistake of think-
ing that duties related to data are only for IT professionals and Finance department should be com-

pletely eliminated. If your organization possess gold then, implement policies for good stewardship.

The other way to make data useful is by implementing good knowledge management system and pro-
cedure and making sure that every employee is trained for proper handling of data and information ex-
tracted thereafter. Also, good business intelligence technic (BIT) such as data mining, deep learning,
and machine learning are equally important as the collection of data. Training in BIT and data analysis
should not be neglected. Being able to collect quality data, storing it safely, sorting it before extracting
it for visualization and analysis should be the goal for any modern organization. Make data handling
your organizations’ priority. Remember that timeliness, accuracy, and completeness are the character-

istics that make information valuable.
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This research focussed on the collection of both internal and external data and the storage thereafter.
However, many more topics can be researched for the future. Topics such as skills needed for good
data storage and processes for cleaning, extracting, visualizing, and analysing data. The usage of tech-
nologies for business intelligence such as data mining, deep learning, and machine learning could be a
good topic for research.
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APPENDIX 1/1

Recognizing the value of data in business operations

About the company

1. In which business sector does your company operate?

N OO OO0OO0O0OO0O

ONONONONONO

Manufacturing

Metal production

Public service

IT service

Utilities (water, gas, electricity)
Transportation

Construction

Other, please specify |

. Number of employees

10 to 20

20 to 30

30 to 40

40 to 30

50 to 100

Over 100
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3. What is your main market

Yy :
) Finland

\\_ﬁ“ Export

() Both Finland and Export

Questions about Internal Data. Knowing what is happening inside your company gives you insights and
enables you to plan well and make informed decisions

4. Does your company collect information about the employees (career
paths, expertise, skills, and needs for further training)?

() Yes
O No
5. Does Your company collect information from equipments' system logs?

i
() Yes

\;“ No
Sources used to collect internal data

6. What are the tools, sources used to collect information?
(Please choose one or more answers)

D Human Resources Department

|:| Information systems (ERP)

|:| Personal interaction with colleagues
|:| Company policy

' | Financial reports

D Sales reports
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7. From which of the following does your company collect data for day to
day business operations? (Please choose one or more answers)

Production machines sensors
loT devices (smartphones, handheld devices,...)
Employees' feedback

Manufacturing data

100 da

Equipment device logs
D Others, please specify

Questions about External Data. Knowing what is happening outside your company gives you insights
and enables you to plan well and make informed decisions

8. Does your company collect data from external sources to make business

decisions?
() Yes

N
) No

9. Which of the following external sources does your company use to collect

Market Research

Market Trends

Customers' feedbacks

Suppliers' and partners' feedbacks

]
L]
| | Website data collectors
L]
L]
]

External collaboration
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Collected Data storage before processing and analysis
10. Which of the following describes the data storage in your company?

(__“ The data is collected and structured before being stored

() The data is collected and stored in a common repository before being extracted for analysis

~~, We store both structured and unstructured data in one repository and extract needed data from
there

We store data in separate repository and extract needed data for analysis from there

11. Do the insight gained from collected data assist your company in
decision making process?

\‘ Yes

h%
N
) No

™y
() Both Yes and No

12. How dependent is your business on the collected data?
|| Very dependent
|:| Dependent

' | Notat all dependent

13. Do you see advantages in making informed decisions based on gained
insights?

() Yes

bt

() Not

() Itdepends
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14. Is your company committed to continue collecting data to gain and
maintain competitive advantage?

Yes
No

Not really sure

15. Do you have anything to add or comment on this topic?
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The statistical report of the questionnaire survey

Statistics NN~
. . . Confidence . Standard .
S © Ll Ll interval ¢ el deviation ¥
1. In which business sector does your company operate? 44 311 2.24 - 3.98 1 294
2. Number of employees 43 4 342 - 458 5 194
3. What is your main market 44 1.82 1.57 - 2.07 2 0.84
4, Does your company collect information about the employees (career
paths, expertise, skills, and needs for further training)? 43 112 102-121 ! 032
5. Does Your company collect information from equipments' system logs? 44 1.27 1.14 - 1.41 1 0.45
i on?l
&, What are the tools, sources used to collect information?(Please choose 147 3,46 318 - 3.75 3 177
one or More answers)
7. From_whlch of th? following does your company collect data for day to 122 339 312 - 3.5 3 147
day business operations? (Please choose one or more answers)
8. Does your company collect data from external sources to make 44 116 105 - 1.97 1 037
business decisions?
9. Which of the following external sources does your company use to 162 3.48 3.24 - 3.73 4 159
collect data?
10. Which of the following describes the data storage in your company? 43 2.72 246 -2.98 3 0.88
11. Do the |n_5|ght gained from collected data assist your company in 44 1.64 1.36 - 1.91 1 094
decision making process?
12. How dependent is your business on the collected data? 44 1.66 1.5-181 2 0.53
13.' Do you see advantages in making informed decisions based on 44 197 1.07 - 1.48 1 0,49
gained insights?
14, Is your company committed to continue collecting data to gain and 43 112 098 - 1.95 1 045

maintain competitive advantage?
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FREE FORMULATED COMMENTS FROM RESPONDENTS ON THE TOPIC

Do you have anything to add or comment on this topic?

Responses

As this questionnaire correctly points out, data can be anything from employee feedback to
purchased data collection from a third party to machine performance data. All can be useful.
There will always be a need to find a balance. Too little data can lead to resource wastage, too
much can lead to "paralysis by analysis".

In all data analysis, one needs to be aware that data usually refers to past performance and is
usually analysed with past experience according to past constraints. We should remember that
much of the future we are still free to define.

For the moment we have access to data from different sources. Typical report on sales and profits
are ok and can be seen in reporting systems. The challenge as of today is to combine different
sources of data (capacity, availability of material, forecast, ...) and make a dynamic reporting (not
to extract and combine in excel)

| personally believe that all companies in the future will depend on data driven decision making as
the market develops and changes to become completely service driven.

Collecting data is a normal daily task in our business (utilities)




