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Abstract 
 
Over the past three decades, the volume as well as the diverse nature of information  
has increased exponentially. This is both an opportunity and a threat. The 
opportunity is that information enables us to make decisions smarter, faster, and to 
trade it even as it was a commodity. The threat is that without a proper system to 
store information, it becomes difficult, or even impossible to utilize the needed 
information. If information is irretrievable, all the effort used for storing it becomes 
wasted time. At the same time business processes are being influenced by the nature 
of the work, tools being used and an information flow between different 
stakeholders. All these factors have forced companies to seek efficient, reliable and 
cost-effective means to organize, manage, share, and dispose digital information in  
a logical fashion, and in a way that it can be accessed by employees in any location, 
time or information communications technology that is being used. 
 
This thesis addresses the importance of file management, methods, best practices 
and technologies to classify information in the business context. The theoretical 
framework provides a basic understanding of file management operating 
parameters, such as how information can be classified and labelled for the users to 
access and retrieve data more quickly and more conveniently, and what is the role 
of human and systems in that process. The possible implications of the file 
management from a business perspective are also examined, such as employee 
performance and productivity . 
 
The empirical research investigated existing file management practices in a case 
company. The overall aim was to provide recommendations as to how to improve 
existing file management practices from the current state. Descriptive research was 
used to examining the current state and maturity of the file management. The results 
received from the survey indicate that the current folders and files used by the 
employees in the case company are disorganized and poorly managed. There are no 
standardized practices to manage files, i.e. how they should be classified, named, or 
shared with relevant stakeholders. Furthermore, working conditions and work 
devices has caused additional challenges in terms of accessing files. Having multiple 
systems to store information, together with a lack of clear rules and guidelines 
regarding the file management ÁÃÔÉÖÉÔÉÅÓȟ ÉÓ ÉÎÔÅÒÆÅÒÉÎÇ ×ÉÔÈ ÔÈÅ ÅÍÐÌÏÙÅÅÓȭ ÁÂÉÌÉÔÙ 
to perform and focus on work task. 
 
Although the empirical research was specific to the case company, both the research 
results and the theoretical framework support the fact that investing in well-
designed information classification approaches and systems can result in greater 
productivity and process efficiency. Thus, impacting compÁÎÉÅÓȭ ÏÖÅÒÁÌÌ ÁÂÉÌÉÔÙ ÔÏ 
reach its business objectives. 
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1 Introduction 
 
The transformation of an industrial society into an information society has changed 

business processes, especially the ways work tasks are being performed. Work is 

done independently and/or remotely by utilizing different technologies and 

systems. Thus, employees currently must manage a higher and more complex 

amount of information and understand interdependencies between data contents 

(Lindén, 2015). An industry report, titled "Dealing with Document Deluge and 

Danger", estimates that more than 2.5 trillion  PDFs are created annually, and that 

this number will continue to grow and multiply in the future (BPI Network and Foxit, 

2016). These factors have forced companies to seek efficient, reliable and cost-

effective means to organize, manage, share, and dispose digital information  in a 

logical fashion, and in a way that it  can be accessed by employees in any location, 

time or information communications technology (ICT) that is being used.   

 

There is no business without information. In order for the employees to perform at 

their best, which is also directly linked to business success, they must be able to find 

information easily. Most importantly they need to be able to trust it. Ȱ4ÈÅ ÈÉÇÈ ÃÏÓÔ 

ÏÆ ÎÏÔ ÆÉÎÄÉÎÇ ÉÎÆÏÒÍÁÔÉÏÎȱ, an ICD report indicates that employees use nearly 15-

25% of their working time for finding documents from their ÃÏÍÐÁÎÙȭÓ ÉÎÆÏÒÍÁÔÉÏÎ 

databases, and that only half of those searches are successful (as cited in Smallwood, 

2013, p. 79). Poor taxonomies and lack of common procedures to classify content 

complicates tracking and protecting documents. It also increases the risk of 

duplications. All the above can lead to a low level of employee performance and 

difficulties to follow  laws, rules and regulations related to information management. 

4ÈÕÓȟ ÉÍÐÁÃÔÉÎÇ ÃÏÍÐÁÎÉÅÓȭ ÏÖÅÒÁÌÌ ÁÂÉÌÉÔÙ ÔÏ ÒÅÁÃÈ their business objectives. 

 

Business practitioners suggest that file management practices can mitigate the 

challenges mentioned above. Therefore, this thesis aims to explore more in details 

the importance of file management, its methods, best practices and technologies in 

the business context. The empirical research will focus on investigating existing file 

management practices in a case company. The overall aim of the thesis is to provide 
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recommendations how to improve the existing file management practices from the 

current state.   

1.1 Business context  
 

The case company in the research has requested to stay anonymous, thus it will be 

referred as Case Company X (hereafter CCX). CCX is a local entity, part of a 

multinational corporation, with a focus on providing innovative solutions in the 

medical and health industry. Although, it has its own staff and business functions 

such as marketing, sales, and medical, CCX is part of a Nordic cluster. Thus, many 

business activities, including IT services, are shared across the Nordic countries. All 

the country business units (CBUs) in the Nordics, share a collective file management 

system called File Explorer  which is an application, a ÐÁÒÔ ÏÆ 7ÉÎÄÏ×Óȭ ÏÐÅÒÁÔÉÎÇ 

system (hereafter OS), that can be used to manage files and folders. All files are being 

saved and stored in a shared drive called AShare, in which each CBU have their own 

parent and subfolders targeted specifically to their use. New Technology File System 

(hereafter NTFS) permissions are being used to grant access rights to each parent 

or sub folder separately. In general, each employee has at least access rights to the 

functions in relation to the country-specific folders that they operate at. For 

instance, employees working in sales have access tÏ ÔÈÅÉÒ ÃÏÕÎÔÒÙȭÓ ÌÏÃÁÌ ÓÁÌÅÓ 

folder.  Employees also have the possibility to use OneDrive to store files, but it is 

only intended for personal file storage. Meaning, the CCX does not have OneDrive 

for Business.   

 

Operating parameters, such as file management systems, belong to the IT 

department whereas the actual file management practices, i.e. organizing and 

managing information from the beginning of its creation to disposal, is each CBUȭs 

responsibility. There are no standardized file management practices in place, which 

has caused many challenges in terms of controlling, managing, tracking and 

protecting files in both repositories, File Explorer and OneDrive. Although, there is 

a common need across the CBUs, this thesis will focus on investigating the current  

state of the file management in the CCX.   
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1.2 Research questions  
 
This thesis addresses the importance of file management, methods, best practices 

and technologies, and aim to provide recommendations as to how to improve 

existing file management practices from the current state in the CCX. Although the 

research is specific to CCX, this thesis aims to provide frameworks that could be 

utilized by other CBUs as well. To this end, the current thesis aims to answer the 

following questions: 

 

¶ RQ1: How can information be classified , and what is the role of systems 
and users in the process?  
 

This question aims to provide a basic understanding of file management operating 

parameters, such as how information can be organized, labelled and classified for 

the users to access and retrieve data more quickly and more conveniently. Also, it 

aims to investigate the possible implications of the file management from system, 

user, and business perspective, such as, how information can be classified, where 

the organized information will be stored and who uses the information.   

 

¶ RQ2: How is file management  linked to  business practic es? 
 

This question aims to provide examples of how the frameworks in the RQ1 are 

linked to file management practices in the business context and what are the 

possible implications, such as employee performance. The empirical research will 

focus on investigating existing file management practices in the CCX. The overall aim 

is to provide further improvement recommendations towards sustainable file 

management practices which can be done by first understanding the current state 

and maturity of the file management practices in the CCX. This will be done by a 

survey in which the questions will be formulated based on the theoretical 

framework and sent to the whole staff in the CCX.  

 

1.3 Context and terminology  
 

Within the scope of information sciences there are many different definitions used 

to describe information  stored in OSs, such as document, file, content, and record. 
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Each term has its own definition and methods to manage them. There are also 

different OSs depending on the information  that is being processed or tool that is 

being used. In fact, the world of information management is filled with technical 

acronyms, such as ECMS (Enterprise Content Management System), DMS 

(Document Management System), CMS (Content Management System), and FMS 

(File Management System). It is critical to have a general comprehension of how 

these systems differ when choosing, for example, the ÂÅÓÔ ÓÙÓÔÅÍ ÆÏÒ ÏÎÅȭÓ ÎÅÅÄÓȢ 

However, there are many similarities in the way information is managed and how 

the systems function. From a holistic perspective, they all aim to aid and streamline 

the information management processes. Many theories are therefore applicable 

when elaborating on information in any format or in any system. (Lindén, 2015; 

Smallwood, 2013.) 

 

To ease the reading process, the term Ȭfileȭ, Ȭfile managementȭ (hereafter FM) and 

Ȭfile management systemȭ (hereafter FMS) will be used throughout the work (see 

Figure 1 for the outline of the thesis). The concepts and theories presented in the 

literature review are applicable to digital files and folders in common computing 

environments, which is the scope of the thesis.  

 
 

Figure 1 Outline of the Thesis structure 
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2 File Management  
 
Throughout the history, in every culture, in every era, the two following  questions 

have remained the same: i) which medium to use to collect or record information , 

and ii ) which location to store the collected information. Over the past three 

decades, the volume as well as the diverse nature of information  has increased 

exponentially. This is both an opportunity and a threat. (Kipngetich, 2014.) The 

opportunity is that information enables us to make decisions smarter, faster, and to 

trade it  even as it was a commodity (Lindén, 2015). The threat is that without a 

proper system to store information, it becomes difficult, or even impossible to utilize 

the needed information. If information is irretrievable, all the effort used for storing 

it becomes wasted time (Lindén, 2015; M-Files, 2019).  

 

According to an online encyclopedia Reference (2019): ȰFile management is the art 

of storing, naming, sorting and handling computer files. It is the process of maintaining 

folders, documents and multimedia into categories and subcategories as desired by a 

userȱ. In other words, FM seeks to organize, label and classify information in the 

computer so that a user can access and retrieve data more quickly and more 

conveniently. To ensure quality, safety and efficiency in the process, different 

protocols should be taken into consideration. For instance, concepts and principles 

related to information  management, from creation to preservation, are described in 

the certificate ISO 15489 (International Standard Organization, 2016). Although the 

focus is on records, approaches and standards are very much applicable to files. 

Most importantly, this highlights the importance of managing information  on a 

global scale. Many companies utilize this as a competitive advantage. For instance, 

M- Files (2019) uses ISO certificate as a proof that their system is reliable in terms 

of managing files systematically yet safely.   

 

Various tools and systems have been developed to store and manage electronical 

files. A file management system (hereafter FMS) is an application that is used to 

store, arrange, and access computer files stored on a disk or other storage location. 

For example, File Explorer is a built -in file management application ÉÎ 7ÉÎÄÏ×Óȭ /3 

(Moran, 2016.) FMS is an enabler that can fulfill the needs and requirements of the 
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user across the entire  lifecycle of a file. Therefore, FMS does not only provide a 

functionality to store files and folders but also a collection of functions that can be 

performed with files. According to Stallings (2012, p. 524), the typical requirements 

and functions of the FMS from a user perspective are the following:  

 

¶ Create: The lifecycle of a new file begins with the creation or receipt of a 
document that does not exist in the file system. During the production, all the 
necessary and desired information is added to the file. 
 

¶ Store: Created file or folder is being positioned within the structures of files. 
 

¶ Open and use: An existing file is being opened and a user can perform 
functions depending on a ÆÉÌÅȭÓ ÁÃÃÅÓÓ ÃÏÎÔÒÏÌ ÒÅÓÔÒÉÃÔÉÏÎÓ ÓÕÃÈ ÁÓȟ ÒÅÁÄ ÁÎÄ 
write.  ȬReadȭ is the process in which the user can access the content of a file 
whereas Ȭwriteȭ allows user to add new information to opened file. Once user is 
done using the file, it is being closed until it is being opened again. File size 
change in case user has done modifications to it. File can also be moved 
(relocated) or copied to another folder. User can also include the following 
action 
 

¶ Share: file or folder can be distributed to other users; for instance, as an email 
attachment or an URL link to the locations of the file (also known as file path).  
 

¶ Arch ive and dispose: Once a file has reached the end of its lifecycle, the file 
should be either disposed (deleted permanently) or archived accordingly (e.g. 
to separate location) 

 
 

Mokhtar (2017, p. 1), however, argues that in general, various tools have been 

designed by IT professionals and implemented by organizations with little 

understanding of the FM principles. IT professionals tend to focus on system 

functionalities and infrastructure  while excluding FM aspects. As mentioned, there 

is a great number of FMS solutions available on the market, and the distinction 

between them may be difficult to understand. It  is not surprising that systems are 

usually the starting point for companies when they wish to establish or develop 

their FM processes (Cadence Group, 2006). However, systems alone are not enough 

to guarantee improved FM practices. Even the system-oriented perspective in the 

information sciences addresses the role of a user. FM is a combination of a human 

and technology. Thus, the needs of knowledge workers and their commitment and 

motivation to utilize systems as part of their work should also be addressed in the 

framework (Aujirapongpanin et al., 2010). 
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The following sections aim to understand how information can be organized and 

categorized, and what is the role of systems and users in the process. Lastly, the 

business implications of FM will be discussed.  

 

2.1 Organizing business information  
 
Classification is one of the key foundational elements of FM. Ȱ)Ô ÉÓ Á ÈÏÌÉÓÔÉÃ ÃÏÎÃÅÐÔ 

and activity for an information-related organization to organize and manage 

ÉÎÆÏÒÍÁÔÉÏÎ ÆÒÏÍ ÔÈÅ ÂÅÇÉÎÎÉÎÇ ÏÆ ÉÔÓ ÃÒÅÁÔÉÏÎ ÔÏ ÄÉÓÐÏÓÁÌȱ (Mokhtar, 2017, p. 19). In 

other words, classification is used to organize information and facilitate its retrieval  

in a systematic way.  Taxonomy is a system of describing an object (Arthur, 2005) 

that can exist in different forms (e.g. lists, trees, hierarchies, system maps) (Arthur, 

2005; Reinout, 2008; Smallwood, 2013). Classification and taxonomy are both 

methods used to organize and categorize information in a consistent way without 

the need to analyze each piece of information separately. The fundamental 

difference between the concepts, is that taxonomies describe relationship (maps) 

between objects while classification group objects that are alike (Reinout, 2008). To 

put it simply, taxonomy is the science and practice of classification. Universally 

known example of a taxonomy classification could be the presentation of animal 

kingdom. In the taxonomy animals are organized into smaller and smaller groups.  

The animal species are defined according to their relationship with the other species 

in the hierarchy. 

 

In the context of FM, classification is one of the most fundamental activities when 

organizing files and constructing taxonomies. It can be used as a process or a system 

of grouping similar contents together that are being placed into a visual hierarchical 

presentation (taxonomy). Meaning that files are displayed and organized 

hierarchically in FMS. Furthermore, according to Smallwood (2013, p. 81) 

Ȱ4ÁØÏÎÏÍÉÅÓ ÁÒÅ ÔÈÅ ÈÅÁÒÔ ÏÆ ÔÈÅ ÓÏÌÕÔÉÏÎ ÔÏ ÈÁÒÎÅÓÓÉÎÇ ÁÎÄ ÇÏÖÅÒÎÉÎÇ ÉÎÆÏÒÍÁÔÉÏÎȱȢ 

Sam Goldman, a business data scientist, also shares this idea by stating that: 

Ȱ)ÎÖÅÓÔÉÎÇ ÉÎ ÃÏÎÔÅÎÔ ÍÁÎÁÇÅÍÅÎÔ ÉÓ Á ÖÁÌÕÁÂÌÅ ÕÎÄÅÒÔÁËÉÎÇȟ ÂÕÔ without creating a 

taxonomy as part of the process, companies could find themselves saddled with a next-
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to-useless solution...Put it another way, a company's taxonomy is the skeleton from 

which all content hangsȱ (as cited in Cadence Group, 2006).  

 
From the ÕÓÅÒÓȭ ÐÅÒÓÐÅÃÔÉÖÅȟ ÔÈÅ ÐÕÒÐÏÓÅ ÏÆ Á ÔÁØÏÎÏÍÙ ÉÓ ÔÏ ÅÁÓÅ ÁÎÄ ÇÕÉÄÅ ÕÓÅÒÓȭ 

behavior. It helps users to navigate and find information in a logical and familiar 

way, even if they are not sure what they are looking for. As Smallwood (2013, p. 82) 

states: Ȱ'ood taxonomy design makes it easier and more comfortable for users to 

browse topics and drill down into more narrow searches to find the documents and 

ÒÅÃÏÒÄÓ ÔÈÅÙ ÎÅÅÄȱȢ As mentioned, taxonomies can exist in different forms, but they 

all have one thing in common, which is visualization of the information. Abstract 

data, that is being classified and presented visually, allows users to make 

discoveries, decisions, and explanations based on the internal structure and/or 

causal relationships in it (Smallwood, 2013, p. 83-84). For instance, a file name 

called Ȭcertificateȭ stored in a folder called Ȭeducationȭ communicates to the user that 

this certificate is most likely related to learning rather than it being for example a 

product certificate. Navigation is a graphical interface, a part of OS, that illustrates 

objects and their relationship to other objects visually (e.g. files and folders). Parts 

of OS are examined further in section 2.4. 

 

2.2 Building a taxonomy  
 
The most underlying aim of the taxonomy structure is that it is easy to use by the 

end-users (Arthur, 2005). Therefore, building a taxonomy from scratch, or 

improving existing, requires a careful planning. Arthur (2005) suggest to start with 

a piece of paper and to think questions, such as: what the purpose of the taxonomy 

is and who are the users and their needs. Smallwood (2013, p. 96-97) supports this 

view and recommends to involve users, such as subject matter experts, testers and 

stakeholders, to the project at the very early phase since their knowledge can be 

used to gain better understanding of how each business unit function and interact. 

The operating parameters needs also to be considered ɀ i.e. where will the taxonomy 

be applied. OSs have different technical components and functions which will be 

furtherly  presented in section 2.4.  
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According to 7ÁÎÇȟ #ÈÁÕÎÄÒÙ ÁÎÄ +ÈÏÏȭÓ study (2007), classification schemes 

strengthen the structure of the taxonomy and reduces time and effort in the 

development process. However, there is no single answer to questions; who is 

responsible or what is the best method to classify information. Classification in the 

business context usually includes managers from key business units. IT and legal 

units are also closely involved since one of the rationales of FM is to comply with 

standards and legislations (Smallwood, 2013.) Each employee should also have a 

basic knowledge about classification since they are very much involved in the 

process (i.e. end users create and search files on a daily basis).  

 

There are different options available for the taxonomy building process, they can be 

built from the scratch either manually (Arthur, 2005)  or by utilizing current 

technologies (Mokhtar, 2017). There are also prebuilt taxonomy templates available 

on the market. Prebuilt taxonomies can constitute industry specific best practices, 

and therefore allow faster start and implementation than developing a taxonomy 

from a scratch. However, if the prebuilt taxonomy does not fit well, tailoring it 

ÁÃÃÏÒÄÉÎÇ ÔÏ ÂÕÓÉÎÅÓÓȭ ÎÅÅÄÓ ÍÁy end up taking longer than building one from 

scratch. (Smallwood, 2013, p. 88.) System generated taxonomies on the other hand 

utilizes metadata from existing files. All the files include metadata, that are 

descriptive data fields, such as author, size of the file, creation date, etc. In this 

approach, all the files with similar data fields are grouped together. Human 

contribution is also needed in this approach since system alone cannot assess the 

real value of the information and how it is used by the user (Mokhtar, 2017; 

Smallwood, 2013). These factors highlight the fact that there is no Ȱquick or one size 

fits allȱ - solution available. However, the resource investment is worth it. 

Implications of organizing information and well-designed taxonomies for 

businesses are furtherly reviewed in the section 2.5. 

 

2.3 Classifying information  
 

As stated, classification helps us to organize and make sense of things. People 

responsible for classifying objects may, however, face problems since there are 

many ways to classify same concepts and/or objects (Batley, 2005). According to 
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Brooks (2017) there are three typical approaches to classify business contents: 

subject, organizational and functional. Each type will be shortly explained together 

with some limitations.  

 

2.3.1 Subject classification 
 
In subject classification, objects are generally arranged in an alphabetical order ɀ 

from the broadest subjects to more precise subjects. Yellow Pages, universally 

known, is an example that uses subject classification. Classification is widely 

researched and practiced especially in library science in which subjects are 

categorized by using classification schemes (Mokhtar, 2017). The International 

Federation of Library Associations and Institutions (IFLA, 2017) recommends 

libraries to use subject classifications to arrange books in libraries. Library 

classification includes schemes, such as Dewey Decimal Classification (referred as 

DDC), Universal Decimal Classification (referred as UDC) and Library of Congress 

Classification (referred as LCC). The latter, LCC, is the most commonly used in 

academic libraries across the world. LCC has a subject heading list that contains 21 

main subject classes represented with alphabetical letters and titles (see Figure 2 

below).  Since the subject headings can often cover somewhat broad concepts, each 

class has its own subclasses (also known as subheadings and subdivisions). They 

are used to narrow the subject to a particular aspect. Subject headings are 

standardized and officially approved schemes, but the subclasses can be added as 

new information emerges. (Library of Congress, 2015.) To conclude, the focus of 

classification is coding and organizing library material ɀ from identifying 

similarities between subjects to physically organizing books on shelves.  

 

The purpose and theories of library classification has received some critique in 

terms of being retrieval oriented, and therefore the classification may be done from 

system application perspective rather than the context of the books. For instance, 

Mokhtar (2017) argues that lack of research has impacted the development of 

classificatiÏÎ ÓÙÓÔÅÍÓ ÎÅÇÁÔÉÖÅÌÙȢ -ÅÁÎÉÎÇ ÔÈÁÔ ÌÉÂÒÁÒÙ ÓÃÉÅÎÔÉÓÔÓȭ ÆÏÃÕÓ ÈÁÓ ÂÅÅÎ ÏÎ 

how fast the object can be found while excluding other relevant classification 

principles.  
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Figure 2 Subject headings in library of congress (Library of Congress, 2015.) 

 

 

 
Subject classification can be applied in FM practices, but it is quite limited  in use. 

Most of the times, files are not produced on a subject basis and a single file can relate 

to more than one activity (Kipngetich, 2014). Figuratively speaking, imagine a 

situation in which the same book could simultaneously be on different shelves. An 

example from a business perspective could be a marketing department in which a 

new logo file for a client A is being produced. All the logos, including this one, are 

being stored in a folder called ȬClient  Logosȭ. 

 

Figure 3 Duplication within classification (Arthur, 2005). 

 

(Ï×ÅÖÅÒȟ ÔÈÅÒÅ ÉÓ ÁÌÓÏ Á ÆÏÌÄÅÒ ÃÁÌÌÅÄ Ȭ#ÌÉÅÎÔ !ȭ ÔÈÁÔ ÉÓ Á ÓÕÂÆÏÌÄÅÒ ÆÏÒ Á ÐÁÒÅÎÔ ÆÏÌÄÅÒ 

ÃÁÌÌÅÄ Ȭ#ÌÉÅÎÔÓȭ ÔÈÁÔ ÃÏÎÔÁÉÎÓ ÁÌÌ ÃÌÉÅÎÔ ÆÏÌÄÅÒÓȢ 4ÈÅ ÃÏÍÐÌÅØÉÔÙ ×ÉÔÈ ÔÈÉÓ ÁÐÐÒÏÁÃÈ ÉÓ 

that the logo needs to be saved in both folders, resulting to file duplication as 

illustrated in Figure 3 above. (Arthur, 2005.) Subject classification works well for 
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short-term purposes that are related to a particular entity, person or project but 

should be avoided in general terms (Smallwood 2013, p. 92.) 

 

2.3.2 Organizational classification 
 

In an organizational classification, files are categorized based on the business units, 

such as a department or a division (Smallwood 2013, p. 92). Taxonomy; therefore, 

reflects the structure of an organization. From a user perspective, this makes it easy 

to decide where to store or find files since the structure ÏÆÔÅÎ ÍÉÍÉÃÓ ÔÈÅ ȰÏÒÉÇÉÎÁÌȱ 

paper-based filing schemas (Brooks, 2017). However, as mentioned business 

processes have evolved substantially from the past, hence organization structures 

are not as stable as they used to be. Different external or internal factors (e.g. 

mergers and acquisitions) can cause changes in organization structures (Lindén, 

2015). This means that the created structure must be revised each time there is an 

organizational change. Another disadvantage with organizational classification 

arises when files are shared or managed among multiple business units (Smallwood 

2013, p. 92.) For instance, a folder called Ȭoffersȭ can consist of very different files 

depending on the business unit (e.g. sales, marketing and HR). The problem usually 

arises during the storing phase. The receiver needs to evaluate where to store this 

folder called Ȭoffersȭ in the structure since another folder with the exact same name 

already exists. Thus, the risk of duplications is high with this approach as well 

(Brooks, 2017). 

 

2.3.3 Functional classification 
 

In a functional-based approach, files are classified based on the functions, activities 

and transactions carried out by the organization. Furthermore, classification of the 

file is done based on the context rather than the content. Meaning that the file will 

be classified according to why it exists (e.g. function) rather than what it is about 

(e.g. subject) (Kipngetich, 2014.) OÒÇÁÎÉÚÁÔÉÏÎȭÓ ÂÕÓÉÎÅÓÓ ÐÒÏÃÅÓÓÅÓ ÃÁÎ ÂÅ ÕÓÅÄ ÉÎ 

the process in which all the folders in the computer are arranged hierarchically. As 

presented in the Figure 4 below, the highest level represents business function. 

Second level down constitutes activities performed by that function, and all the files 
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created as result of the activity are stored in the lowest level (Smallwood 2013, p. 

92.)  This approach is widely applied in the context of FM, especially when creating 

a file plan. It is an outline that describes every file in the system, the storage location, 

rules, such as retention schedule applying to them, and a person responsible for 

their management. Hence it goes much further than file classification (Kipngetich, 

2014.)  

 

Figure 4 Illustration of functional based classification in file directory 

 

 

Even though this approach is less subjective than a subject-based, it is more 

enduring than an organizational-based approach. Meaning that functional 

classification is better suited for organizational shifts and changes. Organization 

structures may change and evolve but the functions and activities performed usually 

remain much the same over the time. Created structure will not; therefore, be 

affected when an employee exits the company (Brooks, 2017.) Functional 

classification is also flexible in terms of adding new transactions or activities 

(Smallwood 2013, p. 92). However, if executed to extremes, the structure can 

become over-complex (Kipngetich, 2014). Each businesses and functions have their  

own language (also known as jargon). Meaning that people working in the same 

function and/or activities are familiar with used terms, but others may not (Ravitch, 

2007). Thus, a newcomer or an employee from a different function may face 

challenges finding needed information. Especially, if the folder names contain 
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context specific terminology and/or codes, or the structure is based on function 

activities that the user has no further knowledge about. Another disadvantage with  

functional approach is its inability to handle project or case files and folders. Placing 

a project file in the hierarchy may be troublesome since these files and folders are a 

collected, as mentioned, for a certain short-term purpose related to a particular 

entity, person or project (Smallwood 2013, p. 92). 

 

As illustrated above, each classification type has its pros and cons. There is also a 

possibility to use a hybrid taxonomy in which two or more approaches are combined 

or used in parallel. For instance, human resources activities are fairly constant, and 

therefore a business unit taxonomy could be applied even though the rest of the 

units would use a functional structure (Smallwood 2013, p. 92). 

 

2.3.4 Thesaurus and controlled vocabularies  
 

It is difficult to establish universally recognized schemes. Meaning that users that 

are unfamiliar with the topic may not know the appropriate term when searching 

an item. Classification schemes are therefore supported by a thesaurus which is a 

controlled vocabulary that shows relationships between terms such as, synonyms 

or related/preferred terms ( i.e. suggestion or similar terms), and hierarchical terms 

(i.e. broader and narrower terms) (Brooks, 2017). These terms are usually displayed 

in the index function. In the Yellow Page example (subject classification), the index 

function in the back of the book would be a basic thesaurus. A person looking for a 

pastry shop would most likely begin the search by reviewing letter ȬPȭ (pastry) . If the 

query is unsuccessful, the user could use an index with preferred terms, in which 

ȰÓÅÅ ÁÌÓÏȱ ×ÏÕÌÄ ÄÉÒÅÃÔ ÔÈÅ ÐÅÒÓÏÎ ÔÏ review letter ȬBȭ (bakery). To conclude, a 

thesaurus helps users to find the searched subject, create new search terms, and 

understand the vocabulary of the topic, and possible give suggestions of how to 

expand or refine the search (Library of Congress, 2015). 

 

2.4 FM system architecture  
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One of the considerations when choosing a classification scheme is to consider user 

needs and operating parameters ɀ where will the taxonomy be applied. OSs have 

different technical components and functions. Since FM seeks to manage computer 

files, the following sections aims to understand basic system functionalities 

(operating parameters). Typical user actions related to managing files and folders 

will also be reviewed. According to Stallings (2012, p. 524) these are; create, open 

and use, share, achieve and dispose.  

 

2.4.1 Operating system 
 

A computer is a programmable electronic set of resources that controls movement, 

storage and processing of data (Stallings, 2012, p. 50). OS is a software that is 

ÒÅÓÐÏÎÓÉÂÌÅ ÆÏÒ ÍÁÎÁÇÉÎÇ ÔÈÅÓÅ ÒÅÓÏÕÒÃÅÓ ÏÎ Á ÃÏÍÐÕÔÅÒȭÓ ÈÁÒÄ×ÁÒÅȢ %ÁÃÈ ÓÙÓÔÅÍ 

has basic application programs and manages all the communication between the 

user and the hardware as illustrated in Figure 5 (Silberschatz, Gagne and Galvin, 

2018). Hardware and OS walk hand in hand, thus the hardware defines which OS 

user can run and install. For instance, Windows and Linux can be installed on 

standard PCs whereas OS X is designed for Apple systems. It is important to 

understand that all devices, such as smart phone, smart watch, router, and tablet, in 

addition to computers require an OS. As mentioned, applications are typically 

created for specific OS since each OS communicates differently and has specific 

program interface. Many applications and programs are however compatible with 

multiple OSes (Christensson, 2016). While each OS is different, their functions in the 

computer systems are the same ɀ provid ing a graphical user interface and 

repository to manage files and folders (Moran, 2015; Stallings, 2012). According to 

Stat Counter (2019), the most common desktop OS is Windows with a market share 

of around 74%. It is also used by the CCX, and therefore the following chapters will 

focus on features of the Windows OS. 
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Figure 5 Abstract view of the computer component (Silberschatz et al., 2018) 

 
 

2.4.2 File Explorer  
 
File Explorer, also known as Windows Explorer, is a file manager application 

program developed by Windows. It has different versions (e.g. Windows 7 and 

Windows 10) and it can be installed on multiple brands of hardware (Christensson, 

2016). Each version includes a graphical interface with a desktop that allows users 

to manage files and folders. Graphical interface of the File Explorer with the main 

parts and functions in Windows 10 are displayed in Figure 6. 
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Figure 6 Parts of a File Explorer window (Moran 2015, p. 2) 

 

1. Navigation pane allows the user to choose which location to access. It 

displays all the folders, shortcuts to different storage spaces.  

2. Ribbon with a set of tabs labeled ȬFileȭ, ȬHomeȭ, ȬShareȭ, and ȬViewȭ provides 

an access to perform different task or common operations on a selected item. 

View may differ depending on the location, file or folder that is being 

selected. 

3. Address bar displays the path of the user's current location.  

4. Column headings display details that is being that is being displayed in each 

column. Columns can be modified (e.g. remove or add more informative 

details) and the details can be sorted (e.g. date modified). 

5. File and folder listing display all the files and folders in that specific location. 

6. Search box allows user to search subfolders, documents, images, etc. in the 

current folder. 

7. Preview/Details pane allows user to preview an item that is being selected 

without the need of opening it with a program. This is not a default feature 

but can be activated in the ȬViewȭ task bar. 

8. Status bar displays information about the folder, such as number of files in 

the folder. 
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As stated, the navigation pane displays all the folders, shortcuts to different storage 

spaces. Roughly categorized, this section has two main parts; i) access to folders and 

ii ) storage spaces. 4ÈÅÒÅ ÉÓ ÁÌÓÏ Á ÓÅÃÔÉÏÎ ÃÁÌÌÅÄ Ȭquick accessȭ, which allows user to 

access most frequently used folders quickly and conveniently. Windows 

automatically pins some folders, but users can add their own shortcuts as well. Older 

Windowsȭ versions have a similar section, but it is called Ȱfavoritesȱ. Second section 

displays different storage spaces, such as external storage devices or network 

folders which are briefly explained further  in section 2.4.5. The user can choose 

preferred location, but some programs will typically use the following default 

locations to store files once a file is being created (Moran, 2015, p. 5). For example, 

files created with programs such as Microsoft Word and Microsoft Excel are being 

stored to documents, files downloaded from the Internet are being stored to 

documents, music to music folder, and so forth. 

 

2.4.3 File types  
 
There are multiple different definitions to files as well as how they are categorized 

in the systems. In computer science, a file is a container that holds particular type of 

information ; for example, a document, an image, a program or an audio. In File 

Explorer, files are most commonly categorized with extension, three- or four-letter 

-letter abbreviation, that signifies the type of file, file format and the attributes 

associated with the file. Each extension has its unique icon, which indicates to the 

user and to the OS, which application can be used with the file (Computer Hope, 

2019). For example, in a text file the extension Ȭ.docȭ indicates that the file can be 

opened with the Word or another compatible application program. File Explorer 

typically hides the file extensions from the file name view since the system generally 

shows in the Ȭtypeȭ column what type of files are being displayed (Moran, 2015, 

p.13). See figure 7 below.  
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Figure 7 Type column in File Explorer (Moran 2015, p. 14) 

 

 

2.4.4 File names   

Files and folders can be named as preferred but there are a few limitations with the 

characters in the File Explorer. First, the name itself can contain maximum of 255 

characters. Secondly, the complete path to a file cannot be more than 260 characters. 

File path indicates the specific location of the file in the File Explorer and comprises 

the file name plus the names of all the folders and subfolders that leads to it (see 

Figure 9). Lastly, the name cannot contain certain characteristics as presented in 

Figure 8.  

 

Figure 8 Invalid file name characters (Moran 2015, p. 20) 

 

The majority of scholars in data management seems to focus on using metadata to 

generate file and directory names. File names serve two important functions. First, 

they enable uniquely to identify a file over time. Second, description eases the 

process of recognizing file and its content to the user. (Parker-Wood, 2014, p. 73.).  

According to Smallwood (2013, p.86) metadata is a vital part of taxonomies and 

should be leveraged in the designing process. It enables the user to have multiple 
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ways to retrieve information. Most importantly, it  reduces time used to find a file 

since metadata used in categorizing increases the accuracy of the search. So rather 

than getting a large pool of results the user will more likely find the needed piece of 

information more easily whether it is a specific file or folder. 

 

Naming convention on the other hand is a systematic method for naming files. One 

can use dates (e.g. YYYY, MM-DD), sequential numbers, or versioning (e.g. V1, V2, 

V3, etc.). Single files are not in the scope of the study, but the naming convention 

from a user perspective servers two purposes: i) it illustrate s the file content 

without the need to open it; and ii) it enables users to retrieve and filter files. (Antin, 

2016.) The search box in the File explorer, for instance, uses file contents as well as 

its name when user is searching for a file (Moran, 2015, p.76).   

 

2.4.5 File storage  
 

A directory is a location used for storing files and folders on a computer. All the 

folders in the File Explorer are arranged hierarchically, in which the highest level is 

a root folder. The location of an individual file within a directory can be represented 

with a directory path as illustrated in the figure 9. This path can be copied and 

shared to other users, which allows other users to access the shared folder path 

directly from the link . As mentioned, shortcuts to files, folders or programs can be 

also be added to the navigation pane which can enhance and quicken the 

information retrieval process.    

 

Figure 9 Example of a directory path and Word document file extension in the File Explorer 

 

 

Folders do not have extensions like files. Technically, they are the visual 

representation of a directory and a location to store files (Christensson, 2016). 
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Folders help users to keep files organized, and without the folders all the files would 

be stored in one place. Folders also enable users to have multiple files with the same 

name whereas each file would require a unique file name if they were all stored in 

one folder (Computer Hope, 2019). From an information architecture point of view, 

one must consider depth and breadth when designing taxonomies (i.e. how many 

parent and subfolders to have). According to Brooksȭ ÆÉÎÄÉÎÇÓ (2017) scholars in the 

information management fields recommends having seven to twelve top level 

parent folders with no more than three sub folders below them. Morville and 

Rosenfeld (2007) supports this and recommends being even more conservative 

when considering the depth. If users are forced to click through too many levels to 

find the needed information, they will give up or at the very least, become frustrated. 

Similar consideration applies with the breadth as well. Therefore, adding folders to 

the File Explorer should be controlled. (Morville and Rosenfeld, 2007.) 

 

Files and folders can be stored in multiple locations. 0#ȭÓ ÉÎÔÅÒÎÁÌ ÓÔÏÒÁÇÅ ÉÓ ÔÙÐÉÃÁÌÌÙ 

labelled as ȬOSȭ or ȬLocal Disk Cȭ or ȬWindows Cȭ. Windows saves the main files and 

software programs by default to this location. In addition, each computer has a 

desktop, into which the user can save files and folders. The common factor to these 

locations is that the user can access this location even without the Internet 

connection. Despite computer, both laptop and desktop, hard drive technology has 

evolved, internal storage capacity is still limited. The user can see the amount of 

used disc space but controlling it is time consuming. Freeing up more disc space can 

only be done by cleaning up dispensable data whereas with other solutions one may 

easily expand the storage size (i.e. cloud storage). Also, one of the disadvantages 

with this type of internal disc storage solution is that information is not secured 

properly (e.g. backup function). In case the computer gets lost/stolen  or the hard 

drive damages, restoring the files is troublesome. (Moran, 2015.)  

 

In addition to internal storage, there are different kinds of external storage solutions 

available. Factors such as number of users, flexibility, expandability and accessibility 

determines which solution to choose. One of the most commonly found solution in 

business settings is a server. According to Christensson (2016): ȰA server is a 

computer that provides data to other computers. It may serve data to systems on a 



  Mariel Saretsalo 
 

 25 

local area network (LAN) or a wide area network (WAN) over the InternetȢȱ To put it 

simply, the server is a computer that shares information with other computers (also 

known as client computer). There are different types of servers available (i.e. web 

servers, mail servers and file servers), and depending on the type, different devices 

can be used to access the files. Therefore, different factors need to be considered 

when choosing a server.  For instance, the server type determines which devices it  

can be accessed with , i.e. accessing File explorer located in a server that has Window 

OS may be troublesome with an iPad since Apple OS does not fully support 

applications designed to Windows. Also, accessing files in certain servers require 

the Internet connection. In addition, information access to the server should be safe. 

Companiesȭ overall objective is to protect the integrity, confidentiality and the 

availability of any information (Sobh and Aly, 2010). In general, the server in the 

client computers can be accessed through a corporateȭÓ local area network (LAN). 

Meaning that all devices used by the company are connected to the same network. 

A virtual priva te network (VPN) is used to secure remote connections to a LAN (i.e. 

an employee that needs to access server from home). VPN can be illustrated as a 

tunnel in which information can move in a secure manner as illustrated in figure 10 

below. Furthermore, it uses security mechanism to prevent unauthorized users 

ÆÒÏÍ ÁÃÃÅÓÓÉÎÇ ÃÏÍÐÁÎÙȭÓ files and ensures that they cannot be modified without 

detection. (Ismail and Ismail, 2010.) For instance, companies can use access control 

in which a person needs to be identified with a password before they can access the 

VPN, and thus access the server. In fact, VPN can be used to secure a private access 

and connection to all internal applications used by the company. In other words, the 

VPN allows you to work remotely, as if you were at the office.  

 

 
Figure 10 Sample of VPN technology implementation (Ismail and Ismail, 2010) 
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There are also multiple cloud storage possibilities, for instance OneDrive, Dropbox, 

and Google Drive. OneDrive is a cloud file hosting service developed by Microsoft 

that allows users to: i) access and edit files with all type of devices; ii) protect files 

in the cloud; iii) share files with others; and iv) conveniently organize and find used 

files. (Moran, 2015; Microsoft, 2019.). OneDrive is a default application integrated 

into Windows OS. Furthermore, there are different OneDrive alternatives available 

depending on certain factors, such as number of users and purpose of the usage. 

Meaning that companies can, for instance, purchase OneDrive Business that has 

functions designed to support business processes whereas the default OneDrive in 

Microsoft solution, also known as consumer basic model, is only for personal use. 

Hence, it is limited in wider use (Microsoft, 2019).  

 

In general, saving and accessing files fall into one of two categories; online-only and 

available offline. The online-only refers to files that exist in cloud storages. Thus, 

accessing files requires the Internet connection. Files and folders located online-

only do not take disc space from the computer. Files and folders can also be made 

available offline. Typically, this function can be controlled. For instance, user can 

manually choose which files and folders can be accessed offline without the Internet 

connection. Done changes are updated (also known as sync function) once 

connected to the InternetȢ 4ÈÉÓ ÌÁÔÔÅÒ ÏÐÔÉÏÎȟ ÈÏ×ÅÖÅÒȟ ÔÁËÅÓ ÕÐ 0#ȭÓ ÓÔÏÒÁÇÅ ÓÐÁÃÅ 

(Moran, 2015, p. 93). 

 

2.4.6 File usage and access rights 
 

As Sobh and Aly (2010) stated, companiesȭ overall objective is to protect the 

integrity, confidentiality and the availability of any information. For instance, a New 

Technology File System (NTFS) is another way to reach such objective. It serves two 

important functions. First, it allows companies to share permissions to drives and 

folders located in the Windowsȭ network  (see Figure 11). Permissions, such as read, 

write and execute, can be set for individual files and folders, and they are being 

granted on an individual level (i.e. tied to Windows username). 
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A second advantage of NTFS is, that it includes features to improve reliability . For 

example, it includes fault tolerance, which automatically repairs hard drive errors 

without displaying error messages. NTFS can also be used to track hard drive errors 

with a detailed transaction log. Thus, it can be used to prevent hard disk failures in 

the future (Christensson, 2008). In business settings, permission rights are 

generally managed by administrators or folder (directory) owners (e.g. manager of 

the department). Permissions can either be given or requested (Moran, 2015; 

Smallwood, 2013).  

 

Figure 11 Example of a permission and ownership view in File Explorer 

 

 
 

2.5 FM and business practices 
 
FM practices and systems are vital for the ÏÒÇÁÎÉÚÁÔÉÏÎÓ ÔÏ ÂÅ ÃÏÍÐÅÔÉÔÉÖÅ ÉÎ ÔÏÄÁÙȭÓ 

knowledge-oriented markets in which knowledge can be considered as a 

commodity (Akhavan and Pezeshkan, 2014; Lindén, 2015). FM is a continuous 

process, not a project with an ending period. Therefore, companies should adjust 

and monitor their resources (assets) and processes (capabilities) on continuous 
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manner. In order to understand how FM can be improved and/ or implemented, one 

must understand the current situation in which company needs and resources are 

evaluated (Aujirapongpanin et al., 2010; Seo et al., 2010). The current situation is 

evaluated from macro to micro level questions, such as i)  what is our business goal?; 

ii)  what are the needs of our employees or consumers?; iii)  what types of systems 

we are currently using and are there some limitations?; iv) where are the files 

stored?; v) who has access to which files?; and so forth (Lindén, 2015, p. 33-43).  

 

In addition to planned FM improvement processes, businesses also need to be agile 

and have an ability to adapt their FM practices in cases of unexpected or 

uncontrollable events, such as natural disasters or geopolitical events. Agility is all 

about reacting to changes whether they are expected or unexpected, and to which 

businesses should have an ability to adapt in a timely and adequate manner. 

However, changing, the whole information system infrastructure from financial and 

operational perspective is costly and takes time, whether the need is planned or 

unexpected. (Seo et al., 2010). Therefore, Verstraete (2004) suggests that business 

agility from system perspective could be improved with minimum effort, cost and 

risk if companies would evaluate the impact of smaller system components rather 

than trying to replace the whole system at once.  

 

Developing or improving FM is not a straightforward process and there are many 

different process flow descriptions in the literature. Lindén (2015, p. 18-19) suggest 

the following: ȰAlthough the fluency and sensibleness of work for knowledge-workers 

is admirable, business performance is usually the main driver in information 

management initiatives. Performance in businesses are measured in numbersȱ. 

However, it is important to understand that the financial benefits of FM are not 

always clearly measurable since the development initiatives are linked to different 

processes i.e. people and system (Lindén, 2015; Seo et al., 2010).  

 

2.5.1 File usage and activities 
 

While FM encompasses so much more than working with files or FMS, the core 

functionality of this research is not only ÔÈÅ &-3ȭ ÁÂÉÌÉÔÙ ÔÏ ÓÔÏÒÅ ÆÉÌÅÓ ÁÎÄ ÆÏÌÄÅÒÓ ÂÕÔ 
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also a collection of functions that user can be performed with the files. As stated, the 

typical requirements and functions of the FMS is the ability of users to create, store, 

open and use, share, archive and dispose files (Stallings 2012, p. 524). 

 

M-FilÅÓȭ ÓÔÕÄÙ ɉςπρωɊ, conducted with  small to large businesses, global to national 

level, with responses from 1,500 office workers found that nearly half of the 

employees reported experiencing challenges in finding needed information. In 

addition, 83% reported creating a new file completely because they were unable to 

find it on the corporate network. As the Candence Group (2006) outlines: Ȱ7ÅÌÌ-

designed classification system allows users to have better and quicker access to 

information; resulting in greater prÏÄÕÃÔÉÖÉÔÙ ÁÎÄ ÐÒÏÃÅÓÓ ÅÆÆÉÃÉÅÎÃÙȢȱ According to 

Lindén (2015) productivity, and possible even job satisfaction, increases when 

knowledge-worker is able to perform a greater number of work task per day due to 

an ability to access relevant information quickly. Of course, other external 

(organizational) factors, such as atmosphere and leadership, influence knowledge-

×ÏÒËÅÒÓȭ ÊÏÂ ÓÁÔÉÓÆÁÃÔÉÏÎ ÁÎÄ ÐÅÒÆÏÒÍÁÎÃÅȟ ÂÕÔ ÅÍÐÌÏÙÅes who are satisfied with 

their work are 25% more productive than those who are not satisfied. Lindén 

(2015) argues that a well designed and implemented FM practices are an important 

part of these external factors that influence employees job satisfaction. When 

employees feel that they have control over their work tasks, productivity increases, 

thus it increases the amount/number of work tasks finalized (see Figure 12), 

whereas poor FM practices reduces the productivity and decrease the 

amount/number of wor k tasks completed. It also increases the risk of using and 

sharing false/outdated information which can cause additional unfavorable costs to 

the company. 
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Figure 12 Relationship between performance and FM (Lindén 2015, p. 22) 

 

 

Lindén (2015, p. 25) reminds us that companies that are successful in terms of 

profit, do not necessarily manage information efficiently. Some companies just can 

afford to pay for non-productive work in which people use comparatively high 

amount of time looking for an information that they need. In the worst-case 

scenario, they interrupt a colleague by asking for help to find this piece of 

information, resulting in two employees being less productive  (Lindén 2015, p. 25).  

 

2.5.2 Operating environment   
 
In the digital society new ICT (information communication technology) tools are 

constantly being developed in addition to FM systems. Hence, the requirements for 

information  management has changed from the past. As -ÏËÈÔÁÒȭÓ ɉςπρχȟ ÐȢ 4) 

states: Ȱ#ÏÍÍÕÎÉÃÁÔÉÏÎÓ ÈÁÖÅ ÂÅÃÏÍÅ ÌÅÓÓ ÃÅÎÔÒÁÌÉÚÅÄ ÁÎÄ ×ÏÒËÐÌÁÃÅÓ ÆÒÅÑÕÅÎÔÌÙ 

ÖÉÒÔÕÁÌȢȱ Work has therefore become increasingly a thing you do rather than a place 

you go, and business processes are being influenced by the nature of the work, tools 

being used and an information flow  between relevant stakeholders. 

 

According to Lindén (2015, p. 73) work in the modern businesses is performed with 

the following terms: 

 

¶ Information needs to be accessed with different devices 
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¶ Information needs to be available around the clock 
¶ Information needs to be available no matter of end-ÕÓÅÒȭÓ ÌÏÃÁÔÉÏn  
¶ Same information needs to be reviewed with different systems 
¶ Information needs to be accesses no matter the language of the content 
 
 
M-&ÉÌÅÓȭ (2019) study also supports the needs of the modern workers. The vast 

majority (81%) of the respondents reported that they need to access corporate files 

with mobile devices and only 38% of these respondents reported that it is quick and 

easy to find needed information with a mobile device. One of the challenges with 

mobile devices was also the ability to edit or share files (M-Files 2019).  Businesses; 

therefore, do not only need to be proactive on acquiring and keeping their 

information sources up-to-date but also have nimble operating structures that 

allows them to react to these changed needs of modern workers (Seo et al. 2010). 

Furthermore, Seo et al. (2010) see information  systems as one of the pillars 

supporting organization practices while generating competitive advantage. Thus, 

information systems should not be treated as independent objects but as part of the 

operational processes just like employees.  

 

2.5.3 File management systems  
 
In addition to systems functionalities, FM gives better premises for companies to 

respond compliance request, maintain information security and comply with 

regulations. For instance, retention and disposition scheduling is easier when 

similar files are grouped together (Smallwood, 2013, p. 11). For instance, General 

Data Privacy Regulation (GDPR) states that companies need to protect all the 

personal data, and they are obligated to communicate to which purposes and for 

how long the personal data will be used (European Commission, 2018 Article 25, 

Data protection by design and by default). Depending on the OS, files can be 

scheduled for destruction after a certain period. Either they are disposed 

automatically, or the destruction needs to be approved or denied separately. Who 

has access to the personal information is also covered by the regulation, which can 

be controlled by using, for example, NTFS permissions.  
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In addition to dealing with growing amount of information and the dilemma of 

classifying it, the additional issue is the growing number of different systems and 

repositories. Even though from a holistic perspective they all aim to aid and 

streamline the information management processes each system is specialized to 

manage a specific type of information. Examples such as, CRM (customer 

relationship management), ERP (enterprise resource planning) or CLM (contract 

lifecycle management) (Lindén, 2015 p. 44). In addition to that companies have 

traditional FMS such as File Explorer but also cloud based systems such as OneDrive 

or Dropbox (Moran, 2015). List of systems is long, and despite of the integration 

possibilities, having information scattered across a variety of systems has several 

implications.  

 

According to M-Files study (2019): 

¶ on average each organization has 4 different repositories to store and manage 

information  

¶ 69% store and manage documents in their email inbox, 55% rely on shared 

network drives, and 24% use document management system. 

 

In addition, 91% agreed that their job would be easier if they could quickly find and 

access the most current version of a document without having to worry about which 

system or repository it resides in. Although the user experience of the systems is 

admirable, security and risk minimization should be considered as vital part of FM 

approaches. All in all, part of FM initiative is to give better premises businesses to 

have trusted and reliable information available, which consequently allows end-

users to make decisions with more confidence, and to comply with compliance and 

regulation aspects.  
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3 Research Method 
 

Broadly speaking, there are two most frequent research methods referred in the 

literature , quantitative research and qualitative research (Adams et al., 2014, p. 6). 

These methods do not conflict with each other. In fact, they complement each other. 

For instance, numbers can add more insights, texture and context to the qualitative 

data. Qualitative research, on the one hand, attempts to understand motives and 

ÐÒÏÂÌÅÍÓ ÏÆ ÈÕÍÁÎ ÂÅÈÁÖÉÏÒ ÔÈÒÏÕÇÈ ÁÎÁÌÙÚÉÎÇ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÐÅÒÓÐÅÃÔÉÖÅÓ ÁÂÏÕÔ 

lived experiences of the event. A quantitative research, on the other hand, is useful 

for developing and employing numerical models and confirming theories and/or 

hypotheses. Thus, quantitative research is expressed in numbers and graphs 

whereas qualitative research is primarily done in non-quantitative characters and 

expressed in words (Adams et al., 2014; Saldana, 2011; SurveyMonkey, 2019). Same 

data collection methods (i.e. surveys and interviews) can be used for both, 

quantitative and qualitative approaches. The importance is to understand which 

method allows researcher to answer designed researched questions (Saldana, 

2011). 

 

This thesis has addressed the importance of file management, methods, best 

practices and technologies. The primary objective of the research is to provide 

recommendations as to how to improve existing file management practices from the 

current state in the CCX. This can be done by examining the current state and 

maturity of the FM in the CCX. Descriptive research was chosen to this thesis, which 

is a quantitative research method that attempts to collect quantifiable information 

to be used for statistical analysis of the population sample. It is primarily concerned 

×ÉÔÈ ÆÉÎÄÉÎÇ ÏÕÔ Ȱ×ÈÁÔ ÉÓȱ ÒÁÔÈÅÒ ÔÈÁÎ ÕÎÄÅÒÓÔÁÎÄÉÎÇ Ȱwhyȱ a certain phenomenon 

occurs (Adams et al., 2014; Bhat, 2019). There are several advantages of using 

descriptive research. For example, i)  there are three distinctive methods that can be 

used to conduct descriptive research: observational method, case study method and 

survey research, ii) data can be collected in both qualitative and quantitative 

manner which gives better premises to have a holistic understanding of the topic, 

iii)  data can be collected in the natural environment of the respondents which can 

increase the quality of the data, iv)  data collection methods are quick and cheap to 
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conduct, and lastly v) if the sample represents a larger population, it is easy to make 

decisions on the basis of the statistical analysis of that data. The study group and  

data collection method are further  explained in the following sections.   

 

3.1. Study group  
 

As stated, the case company in this thesis, i.e. CCX has requested to stay anonymous. 

The scope of the study focused on the CBU located in Finland which has 20 

employees. Half of the employees work as a Product Specialists and are part of the 

sales function. Sales people mostly operate on the field, having face-to-face (F2F) 

meetings with their customers around the Finland. On average, they have one office 

day per week for administrative and sales preparation related tasks that they do 

remotely at home. The other half of the employees are office-based colleagues, 

which consist of marketing, sales and other administrative support functions. Office 

based employees mainly operate at the office, but like with sales, they have a 

possibility to work remotely from home. CCX has provided tablets to the whole sales 

team whereas the office-based employees use laptops, but tablets can be requested 

if needed for the job. Based on the background information, the main reason for 

having tablet as a main tool for sales people is that sales materials are more 

convenient to be presented via tablet when visiting customers. Based on sales 

ÐÅÏÐÌÅȭÓ ÎÅÅÄÓȟ ÍÁÔÅÒÉÁÌÓ ɉi.e. sales presentations, leaf behinds, etc.) displayed and 

shared during customer visits are mainly provided by marketeers. 

 

The CCX uses collective file management (File Explorer), in which they have their 

own country specific folder FI with subfolders dedicated to specific business 

functions such as sales, marketing, commercial leadership, and so forth. Access 

ÒÉÇÈÔÓ ÔÏ ÔÈÅ ÆÏÌÄÅÒÓ ÈÁÖÅ ÂÅÅÎ ÇÉÖÅÎ ÂÁÓÅÄ ÏÎ ÅÍÐÌÏÙÅÅȭÓ ÆÕÎÃÔÉÏÎȟ ÔÈÕÓ ÓÁÌes people 

can access sales folder and marketing people has access to marketing folder. In 

ÁÄÄÉÔÉÏÎȟ ÔÈÅ ##8 ÈÁÓ ÏÎÅ ÊÏÉÎÔÌÙ ÓÈÁÒÅÄ ÆÏÌÄÅÒ ÃÁÌÌÅÄ Ȭ&)53%23ȭ ×ÈÉÃÈ ÈÁÓ ÆÉÌÅÓ ÔÈÁÔ 

are relevant to the whole organization, meaning all the employees in the CBU has 

access to the folder. As mentioned, CCX is a part of the Nordic cluster. Thus, some 

folders and files are being shared across the CBUs. For example, marketing materials 

used by all Nordic countries are stored in a dedicated marketing folder (i.e. 
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marketing Nordics) whereas local marketing materials are stored under the local 

folder (i.e. marketing Finland). Country specific marketing folder is accessible only 

ÆÏÒ ÍÁÒËÅÔÅÅÒÓ ÏÐÅÒÁÔÉÎÇ ÉÎ ÔÈÁÔ #"5 ×ÈÅÒÅÁÓ ÔÈÅ Ȭ.ÏÒÄÉÃ ÆÏÌÄÅÒÓȭ ÉÓ ÊÏÉÎÔÌÙ ÕÓÅÄ ÂÙ 

all the marketeers across the CBUs. In addition to File Explorer, everyone has their 

own personal OneDrive that has been appointed to be used for personal files.  

 

It is important to note that this research is very specific to the CCX. Also, the study 

group is relatively small. Thus, findings will not be possible to be generalized which 

was one of the possible advantages of using descriptive research method. However, 

as Saldana et al. (2011, p. 34) highlights: ȰÔÈÅ ÁÍÏÕÎÔ ÏÆ ÔÈÅ ÐÁÒÔÉÃÉÐÁÎÔÓ ÉÎ ÔÈÅ ÓÔÕÄÙ 

can depend on many factors, but as long as researchers have sufficient interview data, 

×ÈÅÔÈÅÒ ÉÔ ÉÓ ÆÒÏÍ ÏÎÅ ÐÅÒÓÏÎ ÏÒ Ô×ÅÎÔÙȟ ÏÎÅ ÓÈÏÕÌÄ ÈÁÖÅ ÓÕÆÆÉÃÉÅÎÔ ÃÏÒÐÕÓ ÆÏÒ ÁÎÁÌÙÓÉÓȱ.  

Considering the number of employees (N = 20) working at the case company, the 

chosen methodological approach deems to be appropriate. The chosen descriptive 

research method and study group should be sufficient to examine and analyze the 

current state of FM practices in the CCX.  

 

3.2. Data collection method 
 
The data collection has been conducted via an e-survey which is one of the data 

collection methods in descriptive research. According to Adams et al. (2014, p. 127) 

the survey process begins with the design planning in which purpose, delivery 

method and a sample selection is done. The actual layout of the survey includes 

writing the questions. The general design principle of the survey is to keep it clear 

and short, ask only relevant unambiguous question and to use scales that are all 

going one way. In addition to these, the return mechanism should be simple.    

 

The survey had total of 16 questions which can be found in Appendix 1. Questions 

were formulated based on the theoretical framework that comprised different 

activities that users can performed with files. As Lindén (2015) suggests, the current 

situation in the company can be evaluated from macro to micro level questions such 

as who is using the files, what are the needs of users, are there some limitations, and 

so forth.  



  Mariel Saretsalo 
 

 36 

The survey consisted of both, one open and closed-ended questions, and 15 of the 

questions had pre-defined options that are measurable with Nominal and Ordinal 

Scales. As Lindén (2015, p. 18-19) stated, business performance is usually measured 

in numbers, and it is the main driver of FM initiatives. However, the financial 

benefits of FM are not always clearly measurable since the development initiatives 

are linked to different processes i.e. people and system. Numbers can add more 

insights, texture and context to the qualitative data (Adams al., 2014, p. 6), and 

therefore the motivation to use questions ÓÕÃÈ ÁÓ ȰÈÏ× ÍÕÃÈȱ ×ÅÒÅ ÕÓÅÄ ÔÏ ÒÅÃÅÉÖÅ 

measurements to specific problem or opportunity. One open ended question in the 

end allowed respondents to describe issues and/or state their feelings related to 

existing FM practices within the CCX.  

 

Adams et al. (2014, p. 127) suggest piloting the survey before administering the 

actual survey. This is done to ensure that the survey is clear and free of ambiguous 

expressions to respondents and to see if something needs to be adjusted in order it 

to be completed the way intended. Wyatt (2000) also pinpoints this by stating that 

one downside of conducting survey electronically is that it does not leave much 

room for asking questions in case the research questions are not clear to the 

respondent. To avoid such problem, the survey questions were piloted and sent to 

two mangers to review. Feedback such as, was the questions easy to understand, 

were they in a logical order and how long did the completion of the survey take were 

asked. Based on the feedback from the Sales and Marketing Manager, two answer 

options were adjusted. 

 

The survey was done via a tool called Lyyti. The link to the survey was sent via email 

to the whole staff in CCX, consisting total of 20 people. The email contained details, 

such as, responses will be given in anonymous manner, estimated time for the 

completion, device that can be used, and wished date for the completion. Wyatt 

(2000) pinpoints additional advantages and disadvantages with such approach. On 

one hand, data collection in electronic format, makes analyzing faster and cheaper 

than; for instance, with traditional mailed paper-based surveys. Also, it allows 

respondents to choose time and place when it is suitable to answer the survey. On 

the other hand, the results may be threatened in case the survey link is open to 
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public or if the system has an error. The link to the questionnaire was open, meaning 

that other people could have responded to the survey in case they would have 

received the link. The risk for this to happen in this research was relatively small 

since the scope of the study was very small but also the questions were tailored to 

this specific study scope. Hence, the risk of receiving answers from other than study 

group was relatively small. In regard to technical issues, one respondent did report 

the survey to freeze right before sending the results. Reason for the error was not 

investigated further, and the respondent completed the survey again successfully.  
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4 Data analysis τ current state 
 
In this section, the collected data through the survey will be examined. Data will be 

presented and analyzed in different themes. Meaning that questions that address 

the same topic, and/or the intention , are grouped together. Each question and the 

theme of the grouped questions will be presented. Graphics will be displayed, which 

allow the reader to visualize captured data easily. As stated, all the data examined 

in this section is anonymous. Collected data is based on the subjective experience of 

the respondents. Thus, even the quantitative results are estimations rather than 

numerical data derived, for example from the FM system.  

4.1. Users and file usage 
 

As stated, the study group consisted total of 20 respondents. The response rate was 

95%, meaning that total of 19 responses were received. Since the CCX employees 

are roughly categorized into two groups: sales and office, the intention of the first 

two basic questions were to find out if there will be deviations in some of the 

answers depending on ÏÎÅȭÓ employment period and/or  main device being used.  
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Figure 13 Employment period 

 
As seen in Figure 13, 8 employees (42%) have been in the company for 1-5 years, 6 

(32%) have been 6-10 years, and 5 (26%) have been in the company for over 10 

years.     

 

Figure 14 Main work device 

 
 
The second question shows that 8 employees (42%) reported to use tablet/iPad as 

a main device, whereas 11 employees (58%) reported to use laptop/PC, see Figure 

14.  
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Figure 15 Main activity with files 

 
 
Answers addressing the main activity with the files are fairly distributed. A total of 

10 employees (53%) have stated to mainly use files created by others (files that are 

ready to be used/shared) whereas 9 employees (47%) mainly create and/or modify 

existing files, see Figure 15.  

 

Figure 16 Activity with files vs. device 

 

More relevant information can be discovered by comparing the device being used 

and the main activity. Figure 16 illustrates that 70% of total responses for the option 

ȰÕÓÅ ÆÉÌÅÓ ÃÒÅÁÔÅÄ ÂÙ ÏÔÈÅÒÓȱ ×ÅÒÅ ÇÉÖÅÎ ÂÙ ÔÁÂÌÅÔȾÉ0ÁÄ ÕÓÅÒÓ, whereas laptop/PC 

ÕÓÅÒÓ ÓÔÁÔÅÄ ÔÏ ÍÁÉÎÌÙ ȰÃÒÅÁÔÅ ÁÎÄȾÏÒ ÍÏÄÉÆÙ ÅØÉÓÔÉÎÇ ÆÉÌÅÓȱ ×ÉÔÈ Á ÒÅÓÐÏÎÓÅ ÒÁÔÅ ÏÆ 

89%.  
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4.2. File search 
 
Questions and answers illustrated i n this section were asked to find out factors 

related to a file search process.  

 

Figure 17 Biggest challenges when searching a needed file 

 

 

The intention of this question was to allow respondents to define the biggest pain 

points when it comes to searching a needed file. Respondents were allowed to 

choose several replies (see Figure 17). The two biggest pain points with a total of 9 

ÒÅÓÐÏÎÓÅÓ ×ÅÒÅȡ Ȱ) ÁÍ ÎÏÔ ÓÕÒÅ ÉÎ ×ÈÉÃÈ ÆÏÌÄÅÒ ÔÈÅ ÆÉÌÅ ÉÓ ÌÏÃÁÔÅÄ ɉÃÕÒÒÅÎÔ ÆÏÌÄÅÒ 

ÓÔÒÕÃÔÕÒÅ ÉÎ !3ÈÁÒÅȾ/ÎÅ$ÒÉÖÅ ÉÓ ÎÏÔ ÌÏÇÉÃÁÌ ÔÏ ÍÅɊȱ ÁÎÄ Ȱ&ÉÌÅ ÎÁÍÅ ÄÏÅÓ ÎÏÔ ÉÎdicate 

ÃÌÅÁÒÌÙ ×ÈÁÔ ÔÈÅ ÆÉÌÅ ÉÓ ÁÂÏÕÔȱȢ 4Èe third biggest pain point with total of 8 responses 

×ÁÓ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÓÙÓÔÅÍȡ Ȱ) ÁÍ ÎÏÔ ÓÕÒÅ ÉÎ ×ÈÉÃÈ ÓÙÓÔÅÍ ÔÈÅ ÆÉÌÅ ÉÓ ÌÏÃÁÔÅÄ ɉi.e. local 

0#ȟ &ÉÌÅ %ØÐÌÏÒÅÒ ɉ!3ÈÁÒÅɊȟ /ÎÅ$ÒÉÖÅȟ ÅÍÁÉÌȟ ÅÔÃȢɊȱȢ ,ÁÓÔÌÙȟ ÔÏÔÁÌ ÏÆ χ responses were 

ÇÉÖÅÎ ÔÏ ÔÈÅ ÕÎÃÅÒÔÁÉÎÔÙ ÏÆ ÔÈÅ ÆÉÌÅ ɉ) ÄÏÎȭÔ ËÎÏ× ×ÈÉÃÈ ÏÎÅ ÉÓ ÔÈÅ ÌÁÔÅÓÔ ÖÅÒÓÉÏÎɊ ÁÎÄ 

challenges in accessing file (Accessing file requires the Internet). There was an 

option where respondents could specify other pain points and  consisted the 

ÆÏÌÌÏ×ÉÎÇ ÁÎÓ×ÅÒȡ Ȱ) ÄÏÎȭÔ ÕÓÅ &ÉÌÅ %ØÐÌÏÒÅÒ ɉ!3ÈÁÒÅɊȟ ÏÎÌÙ /ÎÅ$ÒÉÖÅ and 3ÈÏ×ÅÌÌȱȢ 

This latter system called Showell is a sales presentation content management 

system that contains all the sales related materials.  
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Figure 18 Pain points when searching a needed file vs. device 

 

 

A comparison between the device being used and ÒÅÓÐÏÎÄÅÎÔȭÓ perception of what 

are the biggest pain points when searching a needed file is illustrated in Figure 18. 

The biggest deviations seemed to be ÉÎ Ȱ)ȭÍ ÎÏÔ ÓÕÒÅ ÉÎ ×ÈÉÃÈ ÓÙÓÔÅÍ ÔÈÅ ÆÉÌÅ ÉÓ 

ÌÏÃÁÔÅÄȱȟ ÉÎ ×ÈÉÃÈ 87,5% of the all answer were given by laptop/PC user. Over half 

of the responses, 67% related to unclear folder structure or file name were given by 

laptop/PC users as well. Uncertainty about having the latest file has the ratio of 71% 

laptop/PC versus 29% table/iPad. The majority of the respondents that identified 

uncertainty about the file as a pain point are actually employees that mainly create 

and/or modify existing files (laptop/PC users). The two biggest challenges for 

tablet/iPad users compared to laptop/PC users were; Ȱ.ÏÔ ÂÅÉÎÇ ÁÂÌÅ ÔÏ ÁÃÃÅÓÓ ÆÉÌÅ 

×ÉÔÈ ÔÈÅ ÄÅÖÉÃÅȱ ÁÎÄ Ȱ!ÃÃÅÓÓÉÎÇ ÆÉÌÅ ÒÅÑÕÉÒÅÓ ÔÈÅ )ÎÔÅÒÎÅÔȱ, see Figure 18.   
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Figure 19 Time used on a daily basis to find a needed file 

 
 
Estimations between daily time spend to find a needed file is distributed equally 

between 5-10min and 10-15min, with total of 7 responses in each (37%). A total of 

4 employees stated (21%) to spend less than 5 minutes per day, and lastly, one 

employee (5%) estimated to spend over 15 minutes per day to find a needed file, 

see Figure 19. 

 

Figure 20 Time used on a daily basis to find a needed file vs. employment period and device 

 

 

In Figure 20, the left columns illustrate the deviations in answers between 

employment period and the right column the device being used. The employment 
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period comparison indicates that the longer employee has been in the company the 

more time they spend on finding a needed file. For instance, total of 75% of the 

answers stating to spent 0-5 minutes per day to find a needed file was given by 

employees that have been in the company less than 6 years whereas 42,9% of total 

answer to spent 10-15 minutes was given by employees that have been in the 

company over 10 years.  

 

The trend between the device comparison is that 71% of the total answers stating 

to spent 5-10 minutes per day were given by the laptop/PC users whereas 57% of 

the total answers stating to spent 10-15 minutes were given the tablet/iPad users. 

The highest estimation of daily spend (over 15 minutes) was given by an employee 

who has been in the company between 6-10 years and who uses laptop/PC.  

 

Figure 21 Main method to search a file in File Explorer 

 
 
In the question illustrated in the Figure 21, the respondents were allowed to choose 

multiple answers. Surfing through the taxonomy and/or different folders received 

the most responses, total of 16, whereas the second most often used method to use 

search function received total of 13 responses. A total of 7 responses were also given 

to the option of asking a colleague to share the file/file location. This question was 

specific to the search method in File Explorer, thus comparison between device or 

employment period is not relevant.  
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Figure 22 Estimation of frequency to ask colleague to share a file location or a file 

 

Considering the frequency to ask a colleague to share a file location or a file was 

asked separately. A total of 6 employees (32%) estimated to practice this on a daily 

or a weekly basis. The most common estimate, with a total of 11 answers (58%), 

was to practice this on a monthly basis. Only two employees out of the total group 

(10%) estimated to practice this rarely (yearly) or never, see Figure 22.  

 

4.3. File retention 
 
The following questions aimed to gain an understanding of actions related to 

storing, archiving and preserving files.  
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Figure 23 Uncertainty about the file 

 
 

Only three employees out of the total group (15,5%) estimated to experience 

uncertainty about the file version rarely (yearly) or never. The most common 

estimate with a total of 10 answers (52,5%) was to practice this on a monthly basis, 

and 6 employees (32%) estimated to experience uncertainty about the file version 

on a daily or a weekly basis. Answers between the device being used or employment 

period did not bring any deviation, see Figure 23. 

 

Figure 24 Uncertainty about the file vs. employment period and device 

 

 

The left column in Figure 24 illustrates the deviations in the answers between 

employee period and the right column the device being used. The employment 
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period comparison does not indicate any meaningful deviations. Over half of the 

answers in feeling uncertainty weekly or monthly was given by laptop/PC users. The 

answers of the tablet/iPad users were in general fairly equally distributed.  

 

Figure 25 Main location to store files 

 
 

The most common locations to store files are desktop/own device with a total of 9 

responses (47%) or OneDrive with a total of 8 responses (42%). Only one employee 

stated to use File Explorer and one other, please specify option, consisted the 

following answer: ȰÅÍÁÉÌ ÁÎÄȾÏÒ ÎÏÔÅÓ ÉÎ ÔÈÅ É0ÁÄȱ see Figure 25. 

 

Figure 26 Main location to store files vs. device 
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As Figure 26 illustrates, there were no meaningful deviations between the device 

being used and its perception of main location to store files.  

 

Figure 27 Estimation of frequency to delete created/used files 

 
 
Based on the answers illustrated in Figure 27, deleting created/used files, is fairly 

distributed among the employees. Only three employees stated that they delete files 

on a weekly basis. The most common frequency among the respondents was to 

delete files monthly (total of 6 employees) or yearly (total of 7 employees). Lastly, 

three employees reported not to practice deleting files at all. This question was 

specific to file retention, thus comparison between device or employment period is 

not relevant.  

4.4. File sharing 
 
The questions in this section intended to understand how files are being shared 

within the CCX, why files are being shared, what are the preferred methods and how 

often files are being shared. 

 



























https://www.huridocs.org/2016/07/file-naming-conventions-why-you-want-them-and-how-to-create-them/
https://www.huridocs.org/2016/07/file-naming-conventions-why-you-want-them-and-how-to-create-them/
https://www.questionpro.com/blog/descriptive-research/
https://imergeconsulting.com/introduction-classification-taxonomy-file-plans-foundational-elements-information-governance-part-2/
https://imergeconsulting.com/introduction-classification-taxonomy-file-plans-foundational-elements-information-governance-part-2/
https://techterms.com/
https://techterms.com/
https://www.computerhope.com/jargon/f/fileext.htm


https://www.ifla.org/best-practice-for-national-bibliographic-agencies-in-a-digital-age/node/9042
https://www.ifla.org/best-practice-for-national-bibliographic-agencies-in-a-digital-age/node/9042
https://www.academia.edu/13735672/EXAMINE_VARIOUS_FILING_AND_CLASSIFICATION_SYSTEMS_THAT_ARE_OPERATIONALIZED_IN_INSTITUTIONS
https://www.academia.edu/13735672/EXAMINE_VARIOUS_FILING_AND_CLASSIFICATION_SYSTEMS_THAT_ARE_OPERATIONALIZED_IN_INSTITUTIONS
https://www.m-files.com/fi/whitepaper-2019-intelligent-information-management-benchmark
https://www.m-files.com/fi/whitepaper-2019-intelligent-information-management-benchmark
https://www.microsoft.com/
https://www.reference.com/technology/definition-file-management-b964eb8adb7dfa5a
https://www.reference.com/technology/definition-file-management-b964eb8adb7dfa5a


http://data.europa.eu/eli/reg/2016/679/2016-05-04
http://gs.statcounter.com/os-market-share/desktop/worldwide/#monthly-201711-201711-bar
http://gs.statcounter.com/os-market-share/desktop/worldwide/#monthly-201711-201711-bar
https://www.surveymonkey.com/
http://www.loc.gov/aba/cataloging/classification/


https://academic.oup.com/jamia/article-abstract/7/4/426/714361









