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Abstract 

Research data management (RDM) is essential as data not only ensures the integrity of 

research, but can also be a valuable asset for institutions. In addition, collecting and 

creating data requires considerable resources that could be saved through data reuse. 

External pressure to improve data management is also growing all the time. 

In this thesis, the RDM practices of educational institutions will be examined through 

qualitative research. Using the theory built with previous literature, the level of data 

management – including data sharing – is assessed. This study attempts to answer what 

level of RDM can be found in European educational institutions, and how they encourage 

researchers to share their data. 

The findings reveal that while some institutions have already introduced or are currently 

developing all-encompassing RDM practices, most are still far behind and very lacking. On 

a positive note, institutions have realized the need for improvement presented in literature. 

However, many are taking only the early steps now. Similarities to previous literature were 

found, for instance, in the absence of adequate storage solutions both during and after 

research.  In addition, data sharing is still not happening at the institutions regularly – and 

no simple ways for encouragement were found. A major reason was the lacking level of data 

management; the findings suggest that data reuse requires establishing proper RDM first.  

As a contribution to previous research, this study provides a framework for analyzing 

the level of RDM at institutions. It can be used as a helping tool to establish institutional 

RDM practices as well as to find aspects that still need attention. It takes the first steps in 

providing a sound framework for research data management. Consequently, verifying and 

expanding the framework is the most important direction for further research. 
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Tiivistelmä 

Tutkimusdatan hallinta on elintärkeää, sillä data ei ainoastaan varmista tutkimuksen 

luotettavuutta vaan voivat myös olla tärkeää varallisuutta organisaatioille. Lisäksi, datan 

kerääminen ja luonti vaativat kallisarvoisia resursseja, joita voidaan säästää datan 

uudelleenkäytön kautta. Ulkoinen paine parantaa datanhallintaa myös lisääntyy jatkuvasti. 

Tässä työssä tutkitaan koulutuslaitosten tutkimusdatan hallinnan tasoa kvalitatiivisen 

tutkimuksen kautta. Käyttämällä kirjallisuuden pohjalta luotua teoriaa datanhallinnan ja 

datan jakamisen nykyistä tasoa arvioidaan. Tavoitteena on vastata kysymyksiin minkä 

tasoista datanhallintaa on löydettävissä Eurooppalaisista yliopistoissa sekä kuinka nämä 

laitokset kannustavat tutkijoitaan datan jakamiseen. 

Löydökset paljastavat, että vaikka jotkin oppilaitokset ovat jo joko omaksuneet kaiken 

kattavan datanhallinnan käytännöt tai ovat juuri sellaista rakentamassa, suurin osa 

laitoksista on edelleen todella kaukana tästä tasosta. Positiivista on, että yliopistot ovat 

huomanneet kirjallisuudessa havaitun tarpeen parantaa käytäntöjä. Siitä huolimatta 

monet ovat ottamassa vasta ensiaskeleitaan uudistusten saralla. Yhtäläisyyksiä 

kirjallisuuden kanssa löytyi muun muassa sekä tutkimuksen aikana että sen jälkeen 

tarvittavien tallennusratkaisuiden puutteessa. Lisäksi datan jakamista ei vielä tapahdu 

säännöllisesti tutkituissa yliopistoissa ja selkeitä tapoja rohkaista datan jakamiseen ei 

löydetty. Suurin syy tälle oli tutkimusdatan hallinnan puutteet. Löydökset vihjaavat, että 

datan uudelleenkäyttö vaatii ensin riittävän datanhallinnan käytäntöjen tason. 

Tärkein tämän tutkimuksen kontribuutio on viitekehyksen luonti tutkimusdatan 

hallinnan tason arviointia varten. Sitä voidaan hyödyntää sekä käytäntöjen kehityksen 

apuna että yhä huomiota kaipaavien kohteiden tunnistamisessa. Se ottaa ensimmäisiä 

askeleita kattavan tutkimusdatan hallinnan viitekehyksen rakentamisessa. Siksi 

viitekehyksen pätevyyden varmistaminen ja jatkokehitys ovatkin tärkeimpiä 

jatkotutkimuksen kohteita. 
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1 Introduction 

“Cash reward for returning my backpack. The external hard drive is VERY important 

to me as it contains 5 years of research data which are crucial for my PhD thesis!” 

This message on the notice board of University of Cambridge reminds of a nightmare or a 

made up story told to university students – but unfortunately is a real example of bad data 

management (Murray-Rust, 2011). Everyone has heard many times of the dangers of losing 

important data when it is not properly stored. Yet, it still happens all the time. 

It would make sense if researchers, people working with data all the time and to whom 

data is crucial, would have learned to manage their data properly. It would also make sense 

if educational institutions, organizations for whom research and the data used to create it are 

crucial, would make sure that data is managed properly. Both ideas could not be further from 

the truth. As literature shows, whether it is the individual researchers or the institutions 

guiding their actions, research data management (RDM) is usually very lacking (Kuipers & 

Van Der Hoeven, 2009; Yanosky, 2009). Improvement in RDM, both at the individual and 

at the institutional level is needed in order to stop the mishandling of the critical assets 

needed for research. It means taking care that data is handled in a proper way, is not misused 

by others, and is available for use when needed. For institutions, RDM is a systematic 

process that needs to be continuously reviewed and developed. Therefore, this study will 

attempt to identify the minimum requirements for institutional data management. 

At the same time, open science is gaining more and more supporters. Not only 

publishing journals, but also governments, and even the European Union are encouraging 

and enforcing researchers to make their research available to everyone. As data is the basis 

for all research, the aspiration for openness is now targeted towards research data. The 

general belief in literature, is that open data would result in better science and enhanced 

innovation, as well as increase the value of research funding (see for instance Ackerman et 

al., 2017; RIDLS, 2013; Tenopir et al., 2011, 2015). Furthermore, Tenopir et al. (2011) write 

that as science is becoming ever more data intensive, collaboration and data sharing will also 

become more important; with the increasing amounts of data and its complexity, facilitating 

data reuse can be seen more important than ever. 

The combination of lacking data management practices and the need to increase data 

availability is a tricky one, as data sharing is a natural extension of proper institutional data 
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management (RIDLS, 2013). As Tenopir et al. (2011) state, encouraging data sharing begins 

with good data management at all the phases of data’s lifecycle. If data is not managed 

properly, its reuse is extremely difficult. For instance, without a proper storage platform that 

supports sharing, or knowledge of how certain data was collected and further processed, 

reusing data is – if not impossible – at least vainly encumbered. As there seems to be ample 

support for opening data, and data reuse is claimed to have clear benefits, data sharing can 

be seen as one of the goals of proper data management. Whether or not data sharing will 

happen extensively in the near future, institutions should plan their RDM in a way that fully 

supports it.  

 

1.1 Motivation and research gap 

The idea for the topic to be studied in this thesis came originally from the needs of Aalto 

University School of Business. A student project called Empirical Wonderland was started 

at the school, with the aim to investigate ways to improve data availability in between 

researchers and different departments – and in the future to attract researchers outside the 

university with the unique data available in Aalto University. At the same time, great efforts 

have been put into improving the research data management practices in general, as they 

have been very lacking. These two initiatives and their needs overlap and therefore the 

Empirical Wonderland team was put on to benchmark the RDM practices, including data 

sharing, of Aalto University School of Business with a number of other business oriented 

universities. As a member of the project team, the writer of this thesis grew an interest to 

know more and to understand the issues discussed. While the project coordinators would 

have been happy with a short summary of the results, this thesis will provide a theoretical 

basis for institutional data management, as well as will explore new findings valuable for 

the previous literature. Because of the clear connection in between RDM and data sharing, 

these two phenomena were decided to be studied in a single thesis.. 

Data management has been studied from several different aspects before. For instance 

general views on RDM have been provided by Eynden et al., (2011) and Surkis and Read 

(2015). These and other found literature are however either overly compact, very technical, 

or cover only some of the aspects of data management. An extensive study has been 

conducted by PARSE.Insight (Kuipers & Van Der Hoeven, 2009) but it examines mostly 

the preservation of data and related responsibilities for different stakeholders. Several 
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websites provided by different organizations, such as universities (e.g. Aalto University, 

2017b), repositories, and informational websites (e.g. The Digital Curation Center, 2018) 

provide information on most of the aspects of RDM. On the other hand, while having truthful 

and useful guidance, such websites often do not provide justification for the claims. 

Therefore, while cited in this study, they need other literature as support.  Combining and 

comparing information provided by previous literature, and adding new perspectives such 

as the effects of new regulation by the European Union, a comprehensive but compact view 

on RMD issues can be built as the basis for this thesis’ theory. 

The most comparable literature to this study is the research done by Yanosky (2009). 

He assessed in a similar way institutional data management in higher educational 

institutions. However, it focuses strongly on the quantitative results found out in a survey of 

several hundred institutions. This thesis on the other hand focuses on qualitative study of a 

few institutions – to which Yanosky’s findings provide excellent background. What is 

common for all the literature is that they all highlight the importance of data management 

and its research from any perspective. All in all, there seems to be room for a qualitative 

study on RDM at educational institutions; on their current practices and how they are 

planning to improve data management in the future.  

Considering open data, it has been studied from many perspectives before. There are 

for instance studies proving the benefits of opening data (see for instance Davis et al., 2008; 

Drachen et al., 2016; Piwowar et al., 2007; Piwowar & Vision, 2013). Kuipers and Van Der 

Hoeven (2009) on the other hand studied the preservation of research outputs in Europe 

where they also covered some aspects of how openly available data is usually made by 

researchers. However, there is a lack of research on how institutions could encourage data 

sharing. It seems that the problem is not in whether data sharing is useful for either the 

institutions or funders, nor the researchers themselves. However, there is no literature on 

how institutions could encourage researchers to make their data available to others.  A report 

from Digital Science and Figshare (Baynes et al., 2017) states the same lack of solutions. 

They say that the scientific community needs to find incentives for researchers to publish 

their data for others to use. Therefore, this thesis attempts to shed light on this issue. As the 

benefits of data sharing have already been widely accepted, but researchers are still 

hesitating in doing it, it would be extremely beneficial to find ways to reduce the negativity 

still prevailing among researchers. 
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1.2 Research questions 

One difficulty of examining institutions’ research data management is that it consists of so 

many different aspects and it involves several stakeholders. This study attempts only to cover 

the most essential ones and mostly considers only the perspective of educational institutions, 

but still needs to discuss numerous topics and subtopics, of which any of them would deserve 

their own extensive study in order to find out the best practices of that certain issue. As said, 

in this study we are interested in the general level of RDM. Therefore, this thesis attempts 

to give a compact view and knowledge on the most important issues related to data 

management, which any reader can then widen by reading and learning more on each 

individual aspect. Because the expectation is that universities’ data management is still 

lacking in many ways, the results should still provide relevant information to analyze and be 

useful for institutions and people considering the level of their RDM. 

While RDM and data sharing are interconnected and cannot be separated in practice, 

they are still ultimately treated as separate questions that this thesis attempts to answer. 

Therefore, the research questions this thesis aims to answer are: 

1. How developed the studied educational institutions are in their research data 

management practices? 

2. How the educational institutions encourage research data sharing? 

Through these questions, an updated view on the current practices can be developed. For 

example, some improvement is expected from the study by Yanosky, which was conducted 

in 2009. Considering the introduction of General Data Protection Regulation (GDPR) (See, 

e.g., EU GDPR Portal, 2018) and the increasing pressure from funders for improved data 

management practices (See, e.g., Eynden et al., 2011) should be pushing institutions to a 

change. While it would be surprising if all the studied institutions were already at a good 

level in their data management, it is expected that they are at least working on to improve 

the practices because of the aforementioned phenomena. What their solutions are, or will be, 

for instance in data preservation, is an especially interesting aspect. 

The second question is expected to be a bit more complicated as the first one. First of 

all, the level of data reuse is likely so strongly linked to proper data management and 

supportive infrastructure, that without high level of RDM findings could be underwhelming. 

On the other hand, if even one of the institutions is at such level, and if data sharing is 

happening regularly, the most important factors to achieve it will be attempted to identify. 
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If the findings of the empirical study do not offer help in this issue, at least general guidance 

based on literature on how institutions should support data sharing and how they could 

introduce data reuse will be established. 

  

1.3 Structure of the thesis 

This thesis is divided into two sections of literature review, empirical study, and the 

discussion and implications of the findings. First, we will discuss what research data 

management actually is, why it is needed, and why research data is valuable. Then we will 

examine and explain the importance of different aspects of research data management. The 

second part of the literature review is dedicated for examining open data and data sharing. 

Next, based on the presented literature, a framework for analyzing the level of research data 

management at an institution is introduced. The framework will be used later for comparing 

the differences at the institutions. After explaining and justifying the chosen research 

methods, the findings of the empirical study are discussed. After the results, we logically 

move on to examine the connections to previous literature and the implications of these 

findings. In the end, some guidelines for universities wanting to improve their research data 

management practices will be presented. 
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2 Research data management 

The phrase “research data” is used a lot and can take many connotations where the 

interpretation differs depending on the audience (Ackerman et al., 2017). In order to 

understand research data one must first understand what data and research are. The Oxford 

Dictionary explains data as “facts and statistics collected together for reference or analysis” 

(“Data”, 2018). For research, the definition is “the systematic investigation into and study 

of materials and sources in order to establish facts and reach new conclusions” (“Research”, 

2018). While the definition for research data varies somewhat according to for instance 

discipline, generally it can be seen as “the data, records, files, or other evidence, irrespective 

of their content or form, that comprise a research project’s observations, findings or 

outcomes, including primary materials and analysed data” (RIDLS, 2013, p. 7). Although 

research data is usually created in digital format, it can also be in other formats such as 

laboratory notebooks, physical photographs, or diaries. In the context of this thesis, the 

definition of research data follows the one provided by OECD (2007): “Research data is data 

that consists of factual records used as primary sources for scientific research, which are 

commonly accepted in the scientific community as necessary to validate research findings”. 

Datasets are collections of data used to produce research results. Often datasets are not usable 

by other researchers unless it is well documented (DISC-UK, 2007).  While research data 

and datasets have a formal and practical distinction, they are used in this study rather 

interchangeably and the reader should not put too much emphasis on which term is used. 

To understand the need for managing research data it is good to understand that data 

is never static or isolated. There are many steps where the decisions of a researcher affects 

the data: for instance the chosen collection and analyzing methods or the processes of 

combining and modifying data. In the end, a researcher needs to present the implications of 

all the collected and analyzed data in an understandable manner. Surkis and Lead (2015) 

describe this as the story of data. The more data collected in quantity and in different types, 

the more complex the story becomes. However, researchers not only need to be able to keep 

track of all the data they have themselves but also anyone else needs to be able to backtrack 

from the research findings to the data and be able to replicate the results. Surkis and Lead 

state that this is exactly where data management comes into play, as it consists of all aspects 

of handling, organizing, documenting, and enhancing research data – and furthermore 

enabling its preservation and sharing in long-term. Yanosky (2009) defines institutional data 



Research data management 7  

 

 

management as the policies and practices used to effectively collect, protect and use digital 

information assets to meet academic or business needs. 

When considering research data management, it is beneficial to also understand the 

idea of research data life cycle. Just like the story of data, the life cycle of research data starts 

from the collection or creation of data and continues all the way until it is archived or 

destroyed. In this case, when talking about research data, the life cycle should not end in 

destroying the data, as the long-term preservation is exactly one of the critical goals of 

research data management. There are several depictions of data life cycle (see for instance 

Higgins, 2007; Pennock, 2007; Surkis & Read, 2015; UK Data Service, 2017), but they all 

consist of the same elements. As Figure 1 presents, the different elements and steps in the 

lifecycle are data creation, processing data, analyzing data, preserving data in long-term, 

sharing data, and reusing data. The difference of processing data and analyzing data is that 

in processing the data is modified from its raw form into such form that an analysis resulting 

into meaningful results is possible (Surkis & Read, 2015). 

 

 

Figure 1. Research data life cycle. (Surkis & Read, 2015) 
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All these steps in the life cycle need proper data management in order for the data 

created at the beginning to reliably reach the end and in the best-case scenario to evolve 

through data reuse. In the following sections, all the different elements of RDM important 

to educational institutions will be identified and discussed. The decision on which elements 

to include, and which ones to ignore in the study, was made through extensive exploration 

of literature and by assessing which themes and aspects are repeated in studies. However, 

first before discussing them further, we will examine why research data and its management 

is so important in the first place. 

 

2.1 Data and research reproducibility as the basis for credible 

research 

Forgetting all the possible benefits institutions can reap from proper data management, the 

original reason for preserving data has always been the fact that it acts as the proof for any 

research findings published. The idea is that anyone is able to check the validity of the 

publication by recreating the same results with the use of the original data. This requirement 

of being able to recreate results is called research reproducibility. 

According to Peng (2011), for a long time the scientific community was able to 

eliminate questionable research with the help of reproducibility and therefore force research 

community into disciplined approach of publishing results. He claims however, that the 

significant increase in use of computational tools and increasingly large and complex 

datasets has made it almost impossible to replicate studies. The replication might not only 

be expensive but also often requires a very long time to complete. He suggests that sharing 

the data, code, and tools used should therefore be a minimum requirement. While falling 

short of full replication with new data, the examination of the used tools, code, and data 

could at least be sufficient to verify the scientific claims.  

The limited reproducibility described by Peng requires that there is an exact log of all 

the computational actions taken and that the versions of tools used are clearly documented. 

As explained by him, these demands are often not properly fulfilled. Nekrutenko & Taylor 

(2012) have reported of similar findings in the biomedical field. They found out that more 

than half of the examined studies had not provided sufficient information for reproduction 

of the research results to validate the findings. It is crucial for reproducibility, that besides 

having the raw data, it is known how this data needs to be analyzed to come up with the 



Research data management 9  

 

 

same results. While the data produced and analysis required may greatly differ, the same 

requirements apply for qualitative data. If it is not known how a researchers has collected, 

processed, and analyzed the data provided through a qualitative study, it is impossible for 

anyone else to interpret the data used for the research. 

The number of papers presenting their concern for the amount of not verifiable – or 

even completely false – research is alarmingly high. For example, Begley and Ellis (2012), 

Colquhoun (2014), Greenberg (2009), Prinz et al. (2011), and Rekdal (2014) have all 

introduced examples of how research results published or data used are not up to the standard 

everyone should expect from scientific publications. Bauerlein et al (2010) express how the 

number of scientific publications has soared in the short past – but by their claim only 

because most of the publications nowadays are of very low quality. Even stronger statement 

comes from Ioannidis (2005, p. 1): “It can be proven that most claimed research findings are 

false”. According to Peng, (2011, 2015) the ever increasing amounts of collected data is only 

making the phenomenon worse. 

 It was suggested already by Mays and Pope (1995) that the issues with research 

reproducibility can be solved through proper data management and documentation of 

research methods. While there is a lot more data available and used in research nowadays, 

the digitization should also provide tools to deal with data management. Nevertheless, it 

seems clear that data should be preserved and made available already because of the 

necessity of being able to verify research results. 

 

2.2 Research data as a valuable resource 

Besides being the foundation of credible science, research data can also be seen as a valuable 

asset for institutions. While publications have traditionally been the measure of research 

output, it has been now started to realize and agree on that research data is also an important 

output of the research process (de Waard, Cousijn, & Aalbersberg, 2015; Surkis & Read, 

2015). Gathering, creating, purchasing, and further modifying research data always requires 

spending valuable resources – whether it is a direct monetary payment or numerous working 

hours. Especially if we consider publicly funded institutions such as universities, it is a waste 

of invaluable resources to not manage data properly. Zondi (2016) agrees that data itself 

should be seen as an institutional asset. She wants to highlight how the curation of data and 
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its reuse reduces future expenses and therefore it becomes undeniably an asset, which needs 

to be managed to get the most value out of it. 

Previous research shows that both sides of reasoning data management are seen as 

important also amongst the researchers themselves, as can be seen from Figure 2. It could 

be argued that the value of data is not appreciated that much as the economic value and 

uniqueness of data are on the last two spots in importance. However, it has to be understood 

that using existing data to advance science – which was identified as the most important 

reason – should be seen as valuable in itself. As explained by Zondi, (2016), the possibility 

to use the same data for new research makes the data itself valuable. Studies are also 

emerging proving that archiving research data is valuable to institutions (Piwowar, Vision, 

& Whitlock, 2011). 

 

 

Figure 2. Reasons for the preservation of research data, n = 1213. (Kuipers & Van Der Hoeven, 2009, p. 3) 

 

A great practical example of the value of preserved data is the database of medical 

records of all Finnish citizens, Kanta Services. The database contains all information about 

prescriptions and most important patient records, which means that whichever healthcare 

service provider a patient uses in Finland, they have access to the same information about 

the patient (Kansallinen Terveysarkisto, 2017). Therefore, the same information is not 
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collected more than once and the patient will be treated with the same knowledge 

everywhere. All in all, the preservation of data and the ability to reuse data saves precious 

time and resources and allows better end results. While medical records are not the typical 

research data used in educational institutions, the example illustrates the potential of reusing 

the same data. 

After giving a short introduction on the two aspects of why data should be preserved 

and managed, the actual different aspects of RDM crucial to every institution will be 

presented. 

 

2.3 Data management plans 

A data management plan is a process where essential decisions are made about how the data 

used in a research is handled during and after the research. A data management plan should 

document how research data will be described, collected, stored, secured, shared, and long-

term preserved. It can be seen as the starting point for research data management and every 

research project. Aalto University’s webpage (Aalto University, 2017a) lists the following 

as requirements for a data management plan to document: 

 How the project proposes to collect data and use existing data 

 The methodologies and standards that will be applied 

 How the data will be curated and preserved 

 The ownership and user rights of the data used or produced by the project 

 How the data produced will be open for use by other researchers during the project 

and after its conclusion 

 Research ethics 

They continue that this information in turn will be the key in planning the data lifecycle, 

specifying data ownership and user rights, defining who has access to the data during and 

after the project, as well as identifying any possible information security and research ethics 

issues. Similar guidance is given for instance by Michener (2015).  

A properly crafted data management plan should be a part of every research project 

not only because most research funders and grant providers require it nowadays (Bishoff & 

Johnston, 2015; see also, Surkis & Read, 2015; Academy of Finland, 2018) – but also 

because of its importance in handling data properly. A guide from University of Edinburgh 
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(Jones, 2011a) actually emphasizes how ultimately the reason to draft a data management 

plan is the fact that it helps the researchers themselves. They explain that having one saves 

time and effort, as well as makes the whole research process easier. 

A data management plan needs to consider the whole life cycle of research data, from 

its creation to its possible deletion, as illustrated in figure 3. The different steps are 

undeniably connected to each other but the needs vary depending on the state of the cycle 

(Fary & Owen, 2013). A researcher needs to clearly plan and document what is done to the 

collected data in every step in the cycle. Jones (2011a) claims that besides all the help with 

data management during a research project, with effective data management plan, it is 

possible to avoid many critical mistakes. 

 

 

Figure 3. Data life cycle for DMP. (Fary & Owen, 2013) 

 

Data management plans are mainly created in order to prepare for the data 

management needs beforehand. However, they can also be useful in studies and in improving 

the current practices. For instance, they can help in evaluating researchers’ readiness in data 

sharing at a larger scale as from them it is easy to impart information on how researchers 

plan to use and share their data. One such study carried out at a sizable university found out 

that the practices of sharing data are still very inconsistent across researchers (Bishoff & 
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Johnston, 2015). The study idealizes that such findings will be helpful in tackling the biggest 

issues in research data management and in planning data services that aim to increase the 

impact of institutional research. 

 

2.4 Storing data during research 

When considering data storage, we have to consider both the storage of the data during 

research as well as the long-term preservation of the data. These two have different goals 

and can usually be clearly separated when planning or scrutinizing the data life cycle. First, 

we will have a look at the needs of the former and then we will describe how the latter differs. 

Data storage during research needs to be flexible in the sense that the data is still being 

collected, modified, and analyzed; there might be several versions of the data at the same 

time, and the data often has to be accessible to different people with different permits. It is 

also critical that all data used is properly backed up in case of device failures or other reasons 

for data loss. Because research data is often confidential and commercially valuable, the 

used storage place should be safe, but at the same time allow the owner of the data to provide 

access to secondary users. (Brown et al., 2015) 

A comprehensive study on higher education institutions revealed that many 

universities are dealing with dramatically increased pressure on the storage infrastructures 

through the increase of data amounts (Yanosky, 2009). Most of the respondents felt, 

however, that the capacity was not an issue and would not be in the near future. Therefore, 

it seems that for most institutions their own storage capacities should be sufficient to cope 

with the data storage needs during research. 

While it seems that educational institutions have the capabilities to deal with research 

data during the research project, it does not mean that the data would be stored properly. 

Another extensive study on research organizations shows a dire lack of proper data storage 

habits for a big portion of the researchers (Kuipers & Van Der Hoeven, 2009). As figure 2 

depicts, while organizational server as a storage platform sits at the third place, its usage 

reaches less than 60 percent of research. The first two places are taken by very predictable 

storage places: work computers and portable carriers. The combination of any of these three 

could possibly provide an adequate level of safety in the sense of backups and data 

availability, but the numbers tell us that too many researchers still trust in their computer as 
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the only storage place for their data. While this study was on all research institutions and 

their researchers, the results still give an idea what to expect in educational institutions as 

well. 

 

 

Figure 4. How researchers store their data, n = 1202. (Kuipers & Van Der Hoeven, 2009) 

 

The findings by Kruse & Thestrup (2014) in Denmark as well as by Pinfield et al. 

(2014) indeed verify that similar findings are very common at universities. The researchers 

decide themselves how they want to store their data and the universities typically do not 

provide any kind of facilities for the storage. This means researchers need to use the same 

storage platforms as any recreational user. The problem of storing data on a personal device 

is simple.  There is a fitting saying: “There are two kinds of people – those who have backups 

and those who have never lost everything”. It has been reported that 31% of computer users 

have at some point lost all of their data due to hardware failure (Boston Computing Network, 

2018). 

The findings from Pinfield et al. (2014) may give some insight why there usually are 

no official policies regarding data storage during research. A major reason is that data is not 

seen as important as the publication of research results. In addition, universities still do not 

know exactly how and where data should be stored. According to the report, it is easier for 

universities to transfer the responsibility to the departments or individuals. 

When discussing about proper data management and research reproducibility, it is 

critical to understand that storing only the actual raw data during a research process is not 
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enough. During a research project, it is imperative to document all the different steps taken 

to modify, analyze, or in any other way to come up with the results. All the different tools 

and their versions have to be known afterwards. Any used code should be saved for future 

examination. Without this kind of information, it is impossible to later verify that the 

research process has been scientifically valid or to recreate the results with the same or 

different data (Hills et al., 2015). While having a lot to do with the long-term preservation 

side of data, the documentation of these technical aspects has to be done during the actual 

research process in order to ensure that vital information is not lost. 

The findings of the presented studies about researchers’ practices on data storage are 

already rather old: the main contribution of Kuipers and Van Der Hoeven from 2009. While 

it is reasonable to believe in some improvement over this period of time, this issue is 

definitely a critical aspect when assessing any institutions data management. 

 

2.5 Storing data for long-term preservation 

While it is important to consider data storage during a research project, the question becomes 

even more critical when the research has been finished – the reason being that research data 

is the cornerstone of preserving research reproducibility. Proper long-term data management 

is also a basic requirement for efficient data sharing. Surkis and Read (2015) write that it is 

common for researchers to put their data onto an external hard drive and forget about it once 

they have published their results, and it does not resemble proper preservation of data. They 

continue that the long-term preservation requires considerations such as storing data in a 

format that will stand the test of time, storing multiple copies, and ensuring that the data is 

stored on a stable medium. The different requirements and issues of research data 

preservation are went through in this chapter. 

One way to see long-term preservation or archival of data is as communication with 

the future (Moore, 2008). With this, Moore wants to illustrate the fact that in the future new 

technology will inevitably replace the technology used now. Therefore, a major challenge 

of data preservation is how to store data in such a way that its authenticity, integrity, and 

chain of custody is conserved no matter how the technology changes. Moore calls this 

concept infrastructure independence. Moore further explains that data preservation can also 

be seen the other way around – as the validation of communication from the past. This means 

that all the claims of current data validity rely on the complete description of prior actions 



Research data management 16  

 

 

done on the data. Whichever way preservation is seen, in order for data to be useful, all the 

actions taken and the tools and code used during research process need to be documented – 

as already discussed in the previous section. For the data to stay relevant and useful in the 

future, the technical information collected during research has to be archived along with the 

research data (Hills et al., 2015). 

During preservation of data, backups are possibly even more important than during 

research. Digital data is always susceptible to disasters as digital storage media is inherently 

unreliable and this always has to be taken into account in long-term storage as described by 

a guide from the UK Data Archive (Eynden et al., 2011). The guide lists the following as 

the most common reasons for data loss: 

 Hardware failure 

 Software or media faults 

 Virus infection or malicious hacking 

 Power failure 

 Human errors 

Backups are the easiest, and sometimes the only, solution to most of the possible failures of 

digital data. Whatever the main storage solution is, it has to be ensured that all of the research 

data is always duplicated – preferably at a different physical location. A common 

recommendation for backups is the 3-2-1 rule (Bisson, 2017). The idea is to have three copies 

of the original file or data, of which at least two are on different mediums, and at least one 

on a different physical location. Consequently, if one type of media fails, there is still that 

one copy intact. Or, if the two copies in the same location are lost – because of a fire, natural 

disaster, or any other unexpected event – the offsite copy will still be saved. 

With universities, the issue arises where to store data sets and all the additional 

information associated with them. The problem is that the journals where institutions 

typically publish their research do not necessarily accept data sets. Especially the 

information behind the data, such as code and tools used, is not verily accepted (Kuipers & 

Van Der Hoeven, 2009).  While some publishers accept the most important data associated 

with the results, they do not feel they are the ones who should preserve underlying technical 

information. If the practices of the publishers do not change, data and publications will need 

different solutions. 
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When publishers do not accept data sets in their storage a common solution is storing 

it locally – which rises concerns about the costs and sustainability of local solutions. For 

example, a study conducted at universities in the UK shows that while the storage and 

preservation of data often defaults to local solutions, they do not fully meet the requirements 

(Beagrie, Beagrie, & Rowlands, 2009). Similar findings are reported by Brown et al. (2015). 

They conclude that institutions are hostages to their past: many have no proper archival 

storage infrastructure and need to decide whether to invest considerably to manage the 

storage locally or to outsource the storage solutions. They also identify an issue where the 

storage capacity itself would not be a problem but the existing infrastructure is too 

complicated with data distributed across different faculties or multiple sites. The lack of 

proper data storage solutions at universities seems to be a common issue as the same has 

been recognized for instance in Denmark (Kruse & Thestrup, 2014). 

Instead of a local institutional storage platform, a third party solution could be 

beneficial, as it would free up the institution from the technical challenges of providing the 

platform. Palgon (2017) writes that giving the responsibility to a third-party provider would 

provide access to highly skilled technical employees who would also stay up to date on any 

changing standards and data formats. This would consequently allow the in-house staff and 

researchers to focus on their core activities. On the other hand, while having clear potential 

benefits, using a third-party provider is not without its problems. Such solution will not come 

without investments either and it will raise new issues about confidentiality and accessibility 

just like any use of third-party service provider. When considering data storage by someone 

else, any institution needs to consider questions such as availability of data, confidentiality, 

data-lock in, and service continuity (Armbrust et al., 2010). 

Because of the challenges in research data preservation at educational and scientific 

institutions, several studies have suggested that it should be dealt with at a higher level. For 

instance, Beagrie et al. (2009) suggest that there should be a national shared service for the 

long-term needs of research data in order to provide a truly cost-efficient and state-of-the art 

storage platform. Palgon (2017) calls for a healthcare-specific platform that would allow 

public access to databases and support cross-organizational collaboration. Even further goes 

the extensive study by Kuipers and Van Der Hoeven (2009) on educational institutions that 

identifies a need for an international infrastructure to preserve and share data. Strong support 

for such ideas are also presented by Kruse and Thestrup (2014) who report that Danish 

universities are really looking for national or international solutions on data preservation. 
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 An overview of the different storage solutions is given in Table 1. As can be seen, 

the storage of research data is not as straightforward as one could think. Different options 

have different strengths and weaknesses. Therefore, it is interesting to later examine what 

the current solutions at different educational institutions and what they are planning in the 

future. 

 

Table 1: Different options for long-term research data storage. (Whyte, 2015) 

 Institutional data archive 
or vault 

Safe centres or havens 
Cloud storage third-

party services 
Data archiving third-

party services 

P
R
O
S 

Most likely to have 
considered the total 
costs of long-term 
storage, and to ensure 
that policy requirements 
for long-term access are 
met. 

Most likely to meet 
stringent security 
requirements for 
handling sensitive data, 
and to ensure that legal 
requirements for data 
protection are met. 

Most likely to offer easy 
to use file store and 
share functionality. 

Likely to offer cost-
effective long-term 
storage with guarantee 
of accessibility, including 
data that may not be 
shareable for 
confidentiality reasons. 

C
O
N
S 

May be less likely to offer 
the same ease of use as 
third-party storage or 
archiving services. 

May be less likely to offer 
similar levels of digital 
preservation as a data 
archiving third-party 
service or institutional 
data archive. 

Long-term reliability and 
costs of data retrieval 
may be unpredictable; 
terms and conditions 
need careful scrutiny to 
ensure it complies with 
policy requirements for 
long-term access and 
other legal requirements. 

Less likely to offer 
administrative interface 
to manage access and 
preservation policies. 

  

 

2.5.1 Research data appraisal 

Because of the ever-increasing amount of digital data, not all of it can be stored even when 

talking about research. While it is possible that technology develops enough to store all the 

data available, it is not practical nor desirable to maintain access to all of it indefinitely 

(Harvey, 2007). Storing all research data not only requires excessive resources, but 

unnecessarily makes the discovery of useful data more difficult (Whyte & Wilson, 2010). 

Consequently, a selection process – often called data appraisal – of which data to preserve 

and which not is an integral part of data management. In data appraisal, several different 

reasons to preserve data have to be carefully considered making it more complex than it 

might seem. It has even been said that the selection process is one of the most important and 

difficult tasks of data management (Whyte & Wilson, 2010). 
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As a starting point, it is good to first consider who owns the research data and has the 

right to decide whether to preserve data or not. Essentially the rights to data usually belong 

to the principal investigator of a research who is most often the lead researcher of the project. 

However, the right to decide does not remove the requirement of preserving sufficient data 

to reproduce the results and often funders have their own requirements which need to be 

satisfied (Whyte & Wilson, 2010). Literature also strongly agrees that appraisal decisions 

should not be done at an individual level – instead institutions should have clear policies and 

processes set for the selection of preserved data (See, e.g., Eaker, 2016; Harvey, 2007; Whyte 

& Wilson, 2010). 

No matter who makes the final decision, the question remains the same: what research 

data besides the minimum requirements should be preserved? A logical answer is that data 

which is valuable. In that case, there has to be a way to assess the value of datasets. Table 2 

presents different views on the criteria of assessing research data value for long-term 

preservation. In essence, the guidelines from Digital Curation Center (Whyte & Wilson, 

2010a) seem to be referenced to in almost all university or other websites discussing data 

appraisal. Therefore, only these will be explained in more detail: 

 Relevance to mission: The data fits the needs of the research institution, funding 

body, or has legal requirements. 

 Scientific or historical value: The data has significant scientific, social, or cultural 

value including anticipated future use. 

 Uniqueness: The data is the only or most complete source of information for the 

addressed topic. 

 Potential for redistribution: How reliable, usable, and technically viable the data is. 

 Non-replicability: It is not possible or financially viable to replicate the data. 

 Economic case: Estimating the costs of preservation against the potential future 

benefits. 

 Full documentation: The information necessary to discover, interpret, understand, 

and use data is comprehensively available. 
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Table 2: Criteria for assessing research data value for preservation 

Digital Curation Center (Whyte & 
Wilson, 2010) 

The Data Preservation Alliance for 
the Social Sciences (DataPASS, 

2005) 
Stanford University (2018) 

 

 Relevance to mission 

 Scientific or historical 
value 

 Uniqueness 

 Potential for 
redistribution 

 Non-replicability 

 Full Documentation 

 

 

 How significant are the 
data for research? 

 How significant is the 
source and scientific 
progress and society? 

 Is the information unique? 

 How usable are the data? 

 What is the timeframe 
covered by the 
information? 

 Are the data related to 
other data in the 
archives? 

 What are the cost 
considerations for long-
term maintenance of the 
data? 

 What is the volume of 
data? 

 

 Do the data support 
published research? 

 Are the data vulnerable? 

 Are the data availability 
from another source 
uncertain? 

 Do you wish, or are you 
required, to share your 
data? 

 Are the data historically 
significant? 
 

  

 

Besides choosing which data is worth preserving, institutions need to decide how long 

the data is stored. Literature reveals that there are not yet any set practices in use or 

standardized guidelines. To give an idea, the guidelines from the University of Lausanne 

suggest that the potential for reuse of research data decreases over time and in general 5 to 

20 years of preservation should be reasonable (Ecole polytechnique fédérale de Lausanne, 

2017). Among research funders, a policy of at least 10 years of data preservation is common 

but still the practices vary from one funder to another (see Table 3). Researchers themselves 

on the other hand believe that some data could be valuable indefinitely and should be stored 

just as long (Beagrie et al., 2009).  
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Table 3: Research funder preservation policies in the UK. (Adapted from Jones, 2011b) 

Arts and Humanities Research 
Council 

Biotechnology and Biological 
Sciences Research Council 

Cancer Research UK 

Datasets to be available for at least 
three years after the end of the 
grant. 

Data should be maintained for 10 
years after project completion. 
 

Data should be preserved and 
available for sharing for a minimum 
of five years after the end of grant. 

Engineering and Physical Sciences 
Research Council 

Medical Research Council 
Science and Technology Facilities 

Council 

Data to be securely preserved for a 
minimum of 10 years from the end 
of embargo period OR last 3rd party 
access request. 

Primary research data must be 
retained for a minimum of ten years 
from completion of the project. 
Research records relating to clinical 
or public health studies should be 
retained for 20 years. 

Original data should be retained for 
at least 10 years, and for data that 
cannot be re-measured, effort 
should be made to retain them ‘in 
perpetuity’ 

  

 

Brown et al. (2015) have reported that there is currently no unanimity about data 

appraisal decisions in the British universities or who even decides about them. In their short-

term vision, they state that the vagueness of data appraisal should be dealt with. They see 

that continuing discussion with research funders and publishers will help standardize what 

data to keep and for how long. It indeed is believable that with the increasing interest and 

focus in data management, the practices will unify rather quickly. Further research is needed 

to verify this however. All in all, data appraisal is an issue that all research institutions need 

to consider and have clear policies to respond with. 

 

2.5.2 Metadata 

However well-chosen through appraisal, datasets without any explaining information are 

very difficult to understand for anyone not already familiar with them. In addition, trying to 

find relevant data among countless datasets is extremely difficult. Datasets are not 

discoverable as they are, as data by itself gives no indication of what is its purpose. As 

Finnish Social Science Data Archive (2017) states, without descriptive information research 

data is a meaningless collection of files, values, and characters not usable by anyone else. 

That is why proper metadata is needed. 

In short, metadata is documentation describing data. It summarizes in a standardized 

and structured format all the information needed to understand the associated dataset. 

Metadata should include information about the context, purpose, origin, authorship, access 

conditions, and any other information necessary to understand the contents and availability 
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of the described data (UK Data Service, 2017). Besides helping in understanding the 

contents of a dataset, metadata is an important part in assuring the validity and reliability of 

data and consequently research and its results (Finnish Social Science Data Archive, 2017). 

While making it possible to understand a single dataset, metadata is also crucial in 

improving the reuse and discoverability of data. As Hey and Trefethen (2005) explain, for 

any platform or search engine it is almost impossible to provide results for any attempts to 

find certain data without any descriptive information of the dataset. They explain that this is 

where metadata comes in handy, as it consists of keywords easily found by a search engine. 

If a standard for metadata is used, the discoverability is often even further improved through 

standardized vocabulary for the descriptions of data (Finnish Social Science Data Archive, 

2017). Furthermore, metadata can always be publicly shared even if the whole dataset not. 

This makes it possible for other researchers to find out that this data exists. While it might 

not be possible to access the original data for confidentiality or other reasons, this at least 

gives an opportunity for collaboration for researchers interested in similar topics. 

The simplest way of creating metadata is to write a readme type text file with all the 

aforementioned information. However, the use of an international standard is highly 

recommended especially for long-term preservation. The more datasets stored, the more 

important the use of a standard becomes, and for any research-focused institution it should 

be undebatable. There are several metadata standards to choose from with some small 

differences, such as what file format is used. Some of them are generic and others discipline 

specific – but recommending the use of any single one is not possible without further 

research. In addition, tools assisting or even automating the creation of metadata are 

available. (Ecole Polytechnique Fédérale de Lausanne, 2017) 

 

2.5.3 Digital Object Identifier 

Just like publications, a dataset should be provided with its own persistent machine-readable 

unique digital identifier. A persistent identifier stays the same even if the digital or physical 

location of the data changes always linking to it correctly. It also allows proper citation of 

the dataset and therefore is necessary for efficient data sharing and crediting of the original 

creator of the data. While there are many identifiers that could be used, the digital object 

identifier (DOI) is clearly the most prominent one and consequently recommended. (Jones 

& Weigert, 2015) 
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2.6 Data governance 

Data governance is an important part of research data management. It is a collection of 

practices and processes that ensure proper data management in a formal way. As Alhassan 

et al. (2016) define, data governance is “a companywide framework for assigning decision-

related rights and duties in order to be able to adequately handle data as a company asset” 

(p. 65). In simple terms, data governance means the system of rules, policies, procedures, 

and responsibilities determining who, when, and what can be done with research data (Marco 

& Smith, 2006). It can be also said that data governance assists in controlling data quality 

and security by mitigating the risks associated with the storage and management of data 

(Blair et al., 2015). While a data management plan outlines how research data is handled 

during and after a certain research process, governance sets the constraints and policies that 

need to be followed. It guides the decisions than can be made when planning and executing 

data management. In a way, governance is the higher level of a data management plan; data 

governance outlines the organizational level of data management.   It has been said that data 

governance is in many ways the starting point of managing data (Blair et al., 2015). 

The Data Governance Institute explains that regardless of the exact focus area, data 

governance always has three main goals: to align rules, to resolve issues, and to monitor and 

enforce compliance while providing support (Thomas, 2014). How exactly this is seen in 

practice, depends on the people and situation in question. In practice, for researchers data 

governance for example gives the rules for how research data needs to and can be stored and 

shared. Governance also clearly determines who is responsible for the preservation and 

protection of data and who can help with any issues related to data management. 

Blair et al. (2015) state that the key to successful data governance is to have the proper 

support and resources from the top management of an institution, as well as the engagement 

of core operational and administrative personnel with daily responsibility for data. They 

explain that the people who daily deal with data understand the issues and should be the best 

prepared in suggesting improvements to governance practices. However, for an efficient data 

governance strategy, executive endorsement and resource commitments are needed. An 

important detail is that data governance does not necessarily mean that the control of data is 

strictly centralized. Instead, it creates systems that guide how the data needs to be managed 

(Blair et al., 2015). How exactly it is done, depends on the institution. 
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An important part of data governance is the concept of data stewardship. It means a 

person who has an important role in making sure the everyday data management complies 

with the policies set and helping researchers with any issues in RDM. Backscheider et al. 

(2015) define data stewards as “Individuals who are responsible for promoting appropriate 

data use through planning, policy, and protocols at your institution” (p. 2).  As Yanosky 

(2009) explains, data stewards make sure that the policies of the institution are followed; 

they make sure that data represents what it is supposed to, what rules and regulations apply 

to it, and who may access it. He also says that data stewards are often already in institutions, 

but it is important to formalize the role. The actual roles of a data steward depend on the 

maturity and size of the institution but they can be generally divided into four main areas 

(Backscheider et al., 2015): 

 Operational Oversight:  Key role in defining, implementing, and ensuring 

compliance with policies and procedures in day-to-day operations with data.  

 Data Quality: Responsible for establishing quality metrics for data and 

consequently evaluating it and implementing corrective measures. 

 Privacy, Security, and Risk Management: Making sure that privacy and security 

measures are complied with. 

 Policies and Procedures: Stewards define policies and procedures for accessing 

data. 

 

2.7 Research ethics in data management 

Ethics and the legal issues related to it are always important when dealing with data, and 

they always need to be considered in data management. Ethics are especially important when 

dealing with data containing personal information, or when data is shared with others. UK 

Data Service (2018) states that the key in such situations is the informed consent, which has 

to be considered for the whole lifecycle of data. They explain that informed consent means 

the study subjects know and have agreed on exactly how and for what reasons their data will 

be used, how it will be stored, and whether it will be shared later. 

Closely connected to informed consent, research ethics also deal with aspects such as 

privacy and protection of data. Privacy can come into question when sensitive data of either 

individuals or organizations are handled. It usually means that data is not made accessible 

by others, or the data is anonymized in a way that the exact research subject cannot be 
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identified. If this is not done, the data has to be treated with higher levels of security and 

likely cannot be used by anyone else. As long as any personal or otherwise sensitive 

information is still included, access to the data and its protection is at a sufficient level that 

the confidentiality of the data is not compromised.  (Eynden et al., 2011) 

Research ethics, the confidentiality of data, and the need to protect it have to be 

considered for the whole lifecycle of the data. This is again an aspect where data 

management planning is essential. When the needs of data from the ethical perspective have 

been considered and carefully planned, it is a lot easier to adhere to the requirements during 

and after research. As Eynden et al. (2011) say, research ethics need to be considered 

especially carefully when the data is planned to be made available to others. With the proper 

preparation, even confidential and sensitive data can be shared while complying with ethical 

and legal constraints. 

Research ethics are usually legislated to a large extent by national legislation. In the 

European Union, however, a new regulation setting the scene for handling personal 

information is just about to come into effect. This new regulation, General Data Protection 

Regulation (GDPR), is such an important issue right now especially for all European 

institutions, that it will be discussed separately in the next section. 

 

2.7.1 General Data Protection Regulation 

GDPR has a considerable effect on the data management practices of any institution that 

ever deals with any information of EU citizens. It is a data regulation law set by EU and 

coming into force in May 25th, 2018. The regulations’ aim is to update the rules applying to 

any kind of personal data handling in a way that legal certainty and sustainability of data 

protection measures are sustained in a technologically neutral way. At the core of these new 

regulations is the idea of privacy as a fundamental right. They harmonize the fragmented 

rules and reinforce the rights of regaining control of one’s personal data in the digitalized 

world. Because the former Data Protection Act’s regulations were subject to each country 

resulting in significant differences, EU wants to harmonize the rules in all its member 

countries. (Chassang, 2017) 

The regulations are really long and complicated, and going through all of them is not 

reasonable. A few points important to any institution will be highlighted however. For 

instance, there will be a set minimum time, personal data has to be stored. Also, certain types 
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of data, such as health, genetic, and biometric data, are strictly regulated because of their 

sensitive nature. If a data breach happens, all the people whose data this concerns have to be 

informed. Organizations even need to designate a data protection officer who is responsible 

in making sure that the regulations are complied with. The most significant regulation may 

be that in the future anyone has the right to receive a copy of their personal data, correct any 

of the information, and even restrict its use or delete it. (EU GDPR Portal, 2018) 

In an article published in Jisc’s blog, Cormack (2017) wrote about the main points 

educational institutions need to consider. For instance, he says that according to the new 

regulation, institutions need to document why information is held, how it is collected, when 

it will be deleted, and who has access to it. He also states that from now on, consent to 

process personal data has to be specific. This means that using the same data for further 

research might not fulfill the requirement of consent for a specific use. 

All in all, GDPR regulations require many similar things that the life-cycle view on 

research data management requires. Just like Cormack (2017) says, implementation of the 

requirements will likely already improve the quality of an institution’s data management 

processes.  The change is also something organizations cannot simply ignore or they could 

face dire consequences (Chassang, 2017). Therefore, it more or less forces institutions with 

lacking data management to start a change. During the empirical research, it is worth finding 

out, whether universities have prepared for the upcoming GDPR regulations.  

 

2.8 Libraries’ role in research data management 

Libraries have traditionally preserved and made accessible the intellectual property of 

different institutions (Ackerman et al., 2017). Now that data is seen more and more as a 

valuable output, the use of libraries’ expertise could provide useful. A report from 

EDUCAUSE (Yanosky, 2009) explains that libraries have many required skills in such areas 

as designing metadata, archival and curatorial operation,  open access, as well as experience 

with multi-institutional cooperation. It is also mentioned that even now institutional digital 

repositories are commonly administered by the institutions’ libraries. All in all, a lot of 

literature recommends that the expertise of libraries is utilized in data management at 

universities (See, e.g., Erway, 2013; Flores et al., 2015; Pinfield et al., 2014; Stang, 2016; 

Yanosky, 2009). 
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The ultimate role of library in data management depends on the decisions made at the 

institution. Especially, whether a local or an external storage platform is used effects the 

exact role they will have. As already mentioned, any possible repositories are likely to be 

run by the library. On the other hand, if data preservation is done in a national or international 

repository, the library will not have similar direct responsibility for the storage of research 

data. Not surprisingly, a study by Flores et al. (2015) reveals that while libraries often are 

involved in research data management, there are significant differences and uncertainty in 

what their exact activities are or should be. Pinfield et al. (2014) report of very similar 

findings. 

If research data is preserved locally by the institution, the history of libraries and the 

consequent experience in curation, preservation, and open access are strong arguments in 

favor of letting libraries run the service. As Erway (2013) describes, libraries already offer 

support in research projects and have vast knowledge in such areas as privacy and copyright 

issues. Offering support in data storage is a natural continuation in the digitalized world. 

However, it has been suggested that while libraries definitely play a role in planning and 

supporting research data management, IT should be ultimately responsible for the storage 

platform (Pinfield et al., 2014). If research data is decided to be stored on an external service, 

the role of libraries as a support for RDM is simpler but not less important. They should be 

the source of help for researchers concerning issues with research data, for example such as 

designing metadata, citation of datasets, privacy and copyright, and sharing data (Yanosky, 

2009). Because of the importance of data management plans it has also been said that 

libraries should take the responsibility in evaluating and supporting the creation of them 

(Bishoff & Johnston, 2015; Rolando et al., 2015). 

What will not change for a library is their favorable position to be the leader and 

coordinator of research data management planning and operation at institutions. As Flores 

et al. (2015) explain, libraries do not only have the necessary skills for such activities but 

they also already have strong relationships with researchers, support units, and leaders across 

the university. They also add that libraries have some knowledge of all the fields and their 

needs at a university, not only of one as is typical inside departments. Consequently, libraries 

are in a favorable position to lead the data management activities. 

Literature does not have exact answers to what should be the final role of libraries in 

research data management at universities. However, everyone seems to agree that libraries 
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should be part of it in one way or another because of their relevant expertise. It is interesting 

to find out later if universities have given their libraries a role in their RDM activites. 
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3 Research data sharing 

Research data sharing and research data management are directly related, as the former is 

extremely dependent on the latter. Without proper data management, making data available 

to others is almost impossible. In a report by Research Information and Digital Literacies 

Coalition (RIDLS, 2013), it is even stated that the distinction between RDM and opening 

research data is purely artificial as opening and sharing data is just one possible goal of 

managing data. They explain that sharing data is a natural progression of data management 

and any needed particular focus on the RDM elements are minor.  

While being just an extension of data management, data sharing is examined 

separately. The reason for this is that while improving data management should be an 

unquestionable goal for all institutions, sharing data – and especially making research data 

open – divides opinions a lot more as seen later. 

In this chapter, first the concepts important to understand open data will be introduced. 

Then, the issues related to research data sharing are examined. Not only the attitudes towards 

it will be presented but also ways to promote data sharing will be discussed. Last, the FAIR 

data principles, which aim to promote maximum use of research data, will be introduced. 

 

3.1 Open science 

While we are concentrating specifically on the sharing and reuse of research data, it is 

important to understand the concept of open science. When considering the difference 

between open science, open access, and open data – open science can be seen as the general 

term, which includes, but is not limited to, open access and open data. Open science in simple 

terms means that the raw data, materials, tools, software, code, anything used to reach the 

scientific results, are made available to others. The FOSTER e-learning portal defines open 

science as follows (FOSTER, 2017.): 

Open Science is the practice of science in such a way that others can collaborate and 

contribute, where research data, lab notes and other research processes are freely 

available, under terms that enable reuse, redistribution and reproduction of the 

research and its underlying data and methods. 
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3.2 Open access 

Open access by definition means that the results of a scientific work are made publicly 

available, more or less without any restrictions (Suber, 2004). In open science, not only the 

results are made available, but also everything that was used to reach those results. Open 

science, therefore, always implies on open access. 

Open access movement has been inherently made available by the universal adoption 

of internet. Laakso et al. (2011) describe that when the sharing of information became 

extremely cheap, widespread dissatisfaction with the expensive journals resulted in the open 

access movement. It has also been said that the plea for opening research to the public is at 

its all-time high, with the argument of ethical, moral, and societal responsibilities of the 

scientific community (Chatterjee et al. , 2013). The call for open access is especially strong 

for publicly funded research and as an evidence, many countries already enforce it (Suber, 

2004). The commonly presented claim is that publicly funded research needs to be open to 

the public. 

A great example of the efforts to make science available to everyone is the European 

Commission’s declaration that all scientific publications in Europe will be made publicly 

available by 2020 (European Commission, 2017b). They name the non-availability of 

research outside of universities and other research organizations as a hindrance for science. 

Consequently, all research funded by the biggest funding programme under EU, Horizon 

2020, has to be published openly. 

European Union justifies the advancement of open access by explaining that through 

building research on previous work it is possible to further improve the quality of results. At 

the same time, it will eliminate the waste of resources through duplication of same or similar 

research. The improved transparency and availability will mean better involvement 

throughout all the citizens and society. All of this combined will speed up innovation 

because scientific results will be improved, done more efficiently, and findings are 

developed into marketable solutions faster. (European Commission, 2016) 

Open access is on the rise and stimulating plenty of discussion but as we focus here on 

research data, further examination of it is not feasible. Open access becoming more common 

could have an effect on research data, but scrutinizing this possibility is also out of the scope 

of this study. So is evaluating the benefits and disadvantages of OA. Both open science and 
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open access are introduced simply to show that they are becoming more popular and to give 

an idea where the open data movement stems from. 

 

3.3 Open data 

Open data movement can be seen in many ways as a continuation of the open access 

movement. Instead of publications, it just implies the open access to data used on research. 

Molloy (2011) explains that just like with open access and research publications, data has 

not traditionally been available to the public. However, internet and computers have made it 

possible to efficiently share data. She continues that while researchers continue to not have 

motivation or incentives to make their data available, the pressure especially from funders 

to move towards open data ideology is increasing.  

The argumentation in favor of open data relies mostly on the reasons already presented 

in the RDM chapters. When research data is accessible by others the results of a study can 

be reproduced making research more transparent and the scientific process more efficient 

(Ackerman et al., 2017; Molloy, 2011). It also means that new knowledge can be created 

quicker and innovation is enhanced when researchers can utilize each other’s data sets 

(OECD, 2007). Hence, when data is part of the research output, research funding becomes 

more valuable (Ackerman et al., 2017; OECD, 2007). RIDLS (2013) has added that data 

reuse gives the possibility to establish a considerably broader base set of data than any single 

researcher ever could alone. They also note that creating new datasets and research by 

combining data from several sources is a great prospect. Very similar benefits presented here 

are listed also by for instance de Waard et al. (2015). A real-life example of the potential of 

open data is the National Center for Biotechnology Information’s open databank from where 

researchers download dozens of terabytes of data daily for their use – and which has resulted 

in significant development in the biomedical field (NCBI, 2013). 

Just like with open access, European Union has been one of the biggest drivers of open 

data in the past few years. Besides enforcing all results to be published open, all Horizon 

2020 grantees need to make the underlying data publicly available (European Commission, 

2016). They provide OpenAIRE portal where all EU funded research can be found, and more 

importantly the associated data repository Zenodo, which strives to advance the open data 

movement and where datasets related to EU funded research can be archived.  
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Besides EU, OECD has also taken steps towards advancing open data. They have 

created a set of guidelines that they expect their members to push towards (Organisation for 

Economic Cooperation and Development (OECD), 2007). The goal of these guidelines is 

similar to the plans of EU: they believe that data related to publicly funded research should 

be made openly available. 

The decisions made by EU and OECD are significant in the European context and both 

will also affect the universities and their practices. The increasing amount of open data and 

call for it will also surely have an effect on universities’ policies at some level. While in this 

section we talked about open data in general, next we will discuss specifically how data has 

been shared at educational institutions and about its issues. 

 

3.4 Sharing data from the researchers’ point of view 

While funders, research organizations, and even governments and EU seem to be advancing 

data openness as much as possible, researchers are in the end those who have the biggest 

role in the issue as its their data that should be shared. Therefore, understanding their view 

and motives is important. Pinfield et al., (2014) have recognized that the issue is extremely 

controversial amongst academics. They write that the first reaction to data sharing is often 

negative. Several studies have also identified that researchers are not commonly very willing 

to share their data with others (Kuipers & Van Der Hoeven, 2009; Molloy, 2011). Whether 

the negative attitude and limited active data sharing is the result of researchers’ actual 

unwillingness or the lack of supporting tools and practices is however worth questioning. 

One reason for the resistance is simply that researchers want to keep the data to 

themselves (Swan & Brown, 2008). It has also been suggested by Tenopir et al. (2011) that 

the difficulty of making data available and accessing others’ is a major barrier. Other top 

reasons in their study were lack of time and funding as well as no place to put the data. 

Kuipers and Van Der Hoeven (2009) reported that legal issues, misuse of data, and 

incompatible data types were the biggest concerns of data sharing in their survey. A more 

worrying reason for reluctance to share data is suggested by Wicherts et al. (2011), as they 

found out that increased reluctance is often associated with weak evidence of results and 

errors in statistical analysis.  
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Researchers are not willing or able to make their data available, but at the same time 

they would want to use data from others. Kuipers and Van Der Hoeven (2009) found out 

that out of 1252 researchers 63% of those currently not using data of others would like to do 

so in the near future. Furthermore, 53% of them responded that at some point they would 

have needed data from others that was not available for whatever reason. Similar results 

were found by Tenopir et al. (2011): 85% of respondents were interested in using other 

researchers’ datasets as long as they are easily accessible. Nearly two thirds (67%) of the 

respondents agreed that lack of access to data generated by other researchers or institutions 

is a major impediment to progress in science. (Tenopir et al., 2011) Half (50%) of the 

respondents reported that lack of access to data generated by other researcher or institution 

has restricted their ability to answer scientific question. Similar numbers have been reported 

by Molloy (2011), as 50.8% of respondents of a study claimed that data unavailability has 

negatively affected the progress of their research. In their follow-up study Tenopir et al., 

(2015) identify that the numbers have only increased from the baseline.   

It seems that there is willingness to reuse and share data but often it is not easy enough.  

This view is agreed on by Tenopir et al. (2011): “These problems are difficult to solve, but 

systems that make it quick and easy to share data without additional cost may help”. Most 

of the obstacles reported by literature are such that with the improvement of RDM practices 

and infrastructure many of them would be – if not eliminated – at least reduced. Just as Swan 

and Brown (2008) write: “Relatively few researchers have the expertise, resources and 

inclination to perform themselves all the tasks necessary to make their data not only 

available, but readily accessible and usable by others “. In the follow-up study by Tenopir et 

al. (2011), the need for improved tools and RDM practices in order to increase data reuse is 

further highlighted. A study on Danish universities support the claim that the lack of 

infrastructure and clear practices is the biggest limitation for data availability (Kruse & 

Thestrup, 2014). As it seems that researchers and their studies would often benefit from 

easier access to data from others, it is important for institutions to find ways to support data 

sharing through policies, infrastructure, and training. Whether such efforts can already be 

seen at the studied universities is an interesting topic to address later. 
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3.4.1 Incentives to share data 

The overall benefits of data sharing are rather well covered in literature and relative easy to 

justify. On the other hand, at an individual level the benefits are not that clear to researchers.  

While it seems that inadequate institutional data management is a big factor limiting data 

sharing, it is not the sole reason for researchers’ disinterest. It is also true that some 

researchers are willing to share data due to just altruistic reasons, but they are in the minority 

(Swan & Brown, 2008). In order to truly advance data openness, institutions need to come 

up with incentives that encourage researchers to make their data available.  

In their study, Tenopir et al. (2011) identified some drivers for spurring data 

availability. First of all, receiving credit through citations was seen by many as the minimal 

requirement if they are to make data available to others. On the other hand, getting the 

change to collaborate in the work where their data will be used was seen as a strong 

incentive. The participation was not necessarily seen as helping with the actual research, and 

instead could be, for example, consultation on the analytical methods or on the interpretation 

of results. Swan and Brown (2008) propose that besides those already mentioned, the 

benefits should be actual career advancements. The same has been suggested by the 

European Commission (2017a) as they state that researchers sharing their data need to be 

rewarded in their career assessment, initial funding, as well as in performance and impact 

reviews. How the career advancements would be executed in practice, they are not able to 

portray however. 

The full list from Swan and Brown's (2008) extensive study of highly rated aspects 

that could encourage researchers to publish and share their data is: 

 Evidence that there are benefits to be had from publishing datasets 

 Standard, workable mechanisms for citing datasets  

 More explicit rewards in terms of career progression, with funding bodies and 

research institutions  

 Taking account of formal assessments of data sharing/publishing  

 Closing the gap between reward for publishing papers and for publishing data   

 Taking account of past data sharing/publishing record when considering new grant 

applications 

When examining the evidence of the benefits of sharing data to researchers, increased 

citation rates always comes up. There are plenty of studies showing that making data 
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available indeed does increase citations (See, e.g., Drachen et al., 2016; Pienta, Alter, & 

Lyle, 2010; Piwowar et al., 2007; Piwowar & Vision, 2013). However, other proven benefits 

for researchers are not that easy to find. While increased citation rates surely encourage 

researchers to open their data to some extent, it would be useful to come up with other ways 

to encourage researchers. Consequently, it will be interesting to examine if the studied 

institutions have found ways to overcome their researchers’ reluctance to share data. 

 

3.5 FAIR principles 

FAIR principles are presented separately as they are a widely recognized framework for 

properly managed data. For instance, Aalto University utilizes the principles in their official 

guidelines (Aalto University, 2017b) and they are used as a guiding principle in the EOSC 

data principles (European Commission, 2017a). The principles have been jointly developed 

by a set of stakeholders with the aim of improving the infrastructure supporting data reuse, 

with an emphasis on enhancing the ability of machines to find and use the data (Wilkinson 

et al., 2016). 

The guidelines consists of four principles that proper data management should fulfill: 

findability, accessibility, interoperability, and reusability. Findability means that data needs 

to be easy to find by humans and computers. The use of metadata is needed, as it is essential 

for computers to be able to discover datasets. Accessibility deals with the limitations on the 

use of the data. If not the actual data, at least metadata has to be retrievable by its identifier. 

Interoperable data is possible to be interpret by computers making it possible to combine it 

with other data. Reusable means that data is described well enough for computers and 

humans to be able to replicate or combine it in future research. (Wilkinson et al., 2016) 

FAIR principles do not specify any technical requirements for a reason. They are 

meant as a guidance that actual standards can be built upon. As Mons et al. (2017) explain, 

FAIR principles are really allowing in the sense that they just provide properties that data 

should possess and leaving the execution up to the person or institution managing the data. 

De Waard et al. (2015) have made an extension to the original FAIR principles, which 

is depicted in Figure 5. They imply that the pyramid functions as a roadmap for developing 

data management processes and systems. They have considered the whole lifecycle of data 

and tried to create a good portrayal of the whole ecosystem surrounding properly managed 
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research data. The successful data pyramid gives a good overview of what elements are 

required from data that is made available to others. Even here, it can be seen that proper data 

management is the basis for shareable data. Storage and preservation can be found from the 

bottom of the pyramid, which are both basic requirements of RDM. 

 

 

Figure 5. Successful data. (de Waard et al., 2015) 
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4 Framework for analyzing universities’ level of RDM 

In previous literature, there is no readily available frameworks for analyzing the level of 

research data management of an institution in a way that would fit the needs of this study. 

For example, Blair et al. (2014) have built a solid framework for evaluating the storage 

efforts of research data. However, while the storage issues are certainly in a critical role, in 

this study we are interested in a slightly wider and more general evaluation of data 

management. The framework presented by them goes into such detail in the topic of data 

storage that it is out of scope of this study. 

Consequently, a framework that takes into account all the discussed points of the 

previous literature is needed. It will provide the tools for comparing different institutions in 

regards of this topic – as well as be the basis for the questions asked during the empirical 

study. It also works as a list of the issues that need to be considered for any institution that 

aspires to improve their RDM. For the purposes of this study, a checklist of the elements of 

successful data management provides the level of accuracy desired. It gives an institution 

the possibility to see how far they are in the process of improving their practices and which 

aspects they still need to consider.  

The framework, which attempts to consider all the main issues of RDM, is presented 

in Table 4.  What is important to understand is that filling this checklist is somewhat opinion-

based. For instance, there are no clear definition of what would be sufficient help for 

researchers, or sufficient protection for storage. However, it still forces an institution to think 

about that exact issue and allows them then to assess themselves if the level is sufficient by 

their own estimation. This thesis does not try to give solutions to the covered issues but 

instead give an idea of everything that has to be considered when improving one’s practices.  

The framework will not be used until the institutions studied are compared with each 

other. Instead, the practices will be first described for each institution, and then in the 

conclusion this framework will be utilized to depict some of the differences found at the 

schools. 
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Table 4: A framework for analyzing institutional level of RDM 
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5 Research methodology 

This thesis is based on a qualitative study and the main study method is semi-structured 

interviews. The interviews were quite well structured because the goal was to find answers 

to specific issues and not explore the topic at a too general level. On the other hand, the 

questions are designed so that they allow the interviewee to provide longer explanations as 

an answer when needed. A desktop study of the institutions was carried out before the 

interviews to have basic knowledge of their official policies and practices, which could be 

referred to during the interviews. Mostly, the websites did not offer too much information, 

but that was also useful knowledge for the interviews. 

All of the interviews had some informal open discussion at the end. The main purpose 

of it was to find out the participating institutions’ as well as the individual’s own views and 

attitudes on the studied topic, as well as to explore if they had anything to add that the 

interviewers had missed in the more formal part. These discussions however, are mostly not 

used in this thesis. 

In general, there are three types of interviews: structure, semi-structured, and 

unstructured. Saunders et al. (2008) explain that structured interviews are standardized 

questionnaires, which require exact answers to questions asked exactly in the same way and 

even in the same tone to not indicate any bias. They continue that unstructured interviews 

are informal and fit a study exploring a general topic in depth. There are no predetermined 

questions besides an idea, what type of aspects will be discussed about. Lastly, they describe 

that semi-structured interviews are in between the former two; interviews have a list of 

questions that are discussed to varying lengths depending on the context and nature of events 

of the particular interviewee. Data is recommended to be recorded by audio recording or by 

note taking. Following these instructions, a semi-structured interview was the logical 

research method. 

Another option for the study would have been a survey type questionnaire, which 

would have provided more data for analysis. However, this option had a critical problem 

why it was not chosen. It was quickly realized that many of the questions needed explaining 

or clarifying to receive sufficient answers. This was especially evident at institutions where 

RDM practices are not very developed and many of the themes are not yet properly thought 

out. Standardized questionnaires are however better suited for a quantitative analysis  

(Saunders et al., 2008) which was not an option this time. As described by Saunders et al., 
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(2008), when it is necessary to understand the reasons for the decisions that interviewees 

have taken, a qualitative study is usually needed. As already mentioned, the chosen method 

also left room for open discussion at the, which was valuable for both sides taking part in 

the interviews. 

The interviews were conducted through skype in collaboration with two colleagues 

who were part of the Empirical Wonderland project. The writer of this thesis was present in 

all the interviews, with the colleagues taking turns helping with the interviews. The idea was 

that with two people of the project team present, it is easier to answer any of the questions 

the interviewees have about the topic. Having two persons also helped with filling in the 

preliminary notes during the discussion. The interviews lasted approximately from 40 

minutes to 1h 30min, depending on how much extra discussion arose. The interviews were 

conducted through skype and recorded so that the notes made during the interview could be 

verified and further filled afterwards. As suggested by Saunders et al. (2008, p. 324) , the 

interviewees were told about the purpose of the study and how the information would be 

used. Their consent for the use of the collected information was explicitly asked. The 

interviewees were also sent the structure of the questions beforehand so that they would 

know what we will discuss about and prepare for any of the questions in case it was needed. 

With most of the institutions, the first person contacted was not the person interviewed at 

the end. It was, however, made sure by both sides that the interviewed person was 

knowledgeable of the discussed issues at their institution. The exact positions held by the 

interviewees can be seen in Table 5. 

 

Table 5: Details on the conducted interviews. 

Institution Position of interviewee Duration (h) 

Copenhagen Business School Chief Research Adviser 1.0 

Norwegian School of Economics Vice Rector for Research 0.75 

Rotterdam School of Management Dean of Research 1.5 

Stockholm School of Economics 
Administrative Manager 
(Office of Research) 

0.75 

University of St. Gallen Research Platform Manager 0.66 
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Saunders et al. (2008, p. 321) explain that semi-structured interviews are used to gather 

data, which can be analyzed qualitatively. The data can be used to not only answer questions 

such as ‘what’ and ‘how’, but also explore the ‘why’. They write: “Semi-structured and in-

depth interviews provide you with the opportunity to ‘probe’ answers, where you want your 

interviewees to explain, or build on, their responses” (p. 325). This correlates perfectly with 

the aims of this study. On the other hand, they warn that the way the questions are asked and 

discussed could affect the data collected. 

There are a few issues with semi-structured interviews that need to be considered when 

conducting the study and analyzing the results. It is important to realize that the way 

questions are asked may affect the answers: the comments, tone, and non-verbal behavior 

can all have an impact on the interviewee (Saunders et al., 2008, p. 326). During the 

interviews of this study, extra care will be taken to present the question in a neutral way 

despite the interviewers’ positive view on the topic discussed. In addition, there is always a 

risk that an interviewee is sensitive to certain difficult questions and therefore not willing to 

discuss them in length, giving only a partial image of the situation (Saunders et al., 2008, p. 

327). This issue will be taken into account and made clear when discussing the results. 

Saunders et al. (2008, p. 328) mention that proper preparation is crucial for succesfull 

in-depth semi-structured interview. The risk is, that if the interviewer is not familiar with the 

topic themselves, it is often impossible to have a meaningful interaction and discussion – or 

to even understand the answers given by the interviewee. To avoid this, the interviewer 

studied the literature carefully before planning or conducting the interviews. The topic was 

also familiar in practice through the Empirical Wonderland project which dealt with the 

same issues first inside the interviewer’s own institution. 
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6 Empirical study 

In this section, Aalto University School of Business will be first presented as an example 

institution where the reader can learn of a typical situation of a university during their process 

of improving RDM practices. After Aalto BIZ, we will introduce the findings from the other 

institutions and in the end examine how they differ in terms of their practices with Aalto 

University School of Business and each other. 

Five other European institutions were interviewed on their RDM practices: 

 Copenhagen Business School (#51) 

 Norwegian School of Economics (#35) 

 Rotterdam School of Management (#9) 

 Stockholm School of Economics (#27) 

 University of St. Gallen (#4) 

The institutions were chosen by the coordinators of the Empirical Wonderland project. They 

were chosen based on which business oriented educational institutions Aalto BIZ has 

compared themselves with in terms of research output. According to the rankings of The 

Financial Times from 2017, Aalto BIZ was ranked 32nd of the European business schools 

(The Financial Times, 2017) and the rest of the rankings can be found inside the brackets 

after each school’s name. The rankings are presented not only to provide information on 

what kind of institutions are studied, but also to find out if the ranking has any correlation 

with the level of current RDM practices.  

 

6.1 Aalto University School of Business 

Aalto University School of Business will be presented first, as the attempts there were a 

major motivator for this study, and because it is the school that can be depicted with the most 

detail. Aalto University has ongoing and overlapping projects on both trying to improve their 

RDM practices and trying to encourage their researchers on making their research data 

available to other researchers. The former is the more critical project at this point, with more 

effort and resources put into – it could potentially also establish the prerequisites for efficient 

data sharing inside the whole university. The information presented about Aalto BIZ is not 

from any single interview. Instead, it has been collected during the Empirical Wonderland 

project collecting the materials for its needs, discussing with various people from the 
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university including data agents and IT personnel working with RDM at Aalto University, 

reading the internal wiki and the project’s previously produced material, and other sources 

available during the project. 

 

6.1.1 Storage practices 

One of the biggest issues at Aalto BIZ is that many of the researchers store their data rather 

casually; the typical storage platform is either their own computer or a portable device. 

Commonly available consumer cloud services – such as Dropbox and Google Drive – are 

also often used, especially if the data has to be accessible by more than only one person. 

Some of the researchers say that they store at least the most important data in several places, 

but admit that even then they may be too lazy or simply forget to keep the backup versions 

updated. 

The official guidance for data storage during research recommends using the local 

institutional storage. It has many benefits over other options: it provides automatic back-ups, 

is confidential, and supports internal sharing. The downsides are that the local drives do not 

support sharing data outside to anyone without Aalto credentials, as well as not being 

suitable for high performance computing. It is also not suitable after research for 

preservation and archival storage. The reason why the internal storage is not always used by 

researchers is likely in their habits and them not being aware of data management issues. 

Many are used to storing everything either on their own device or a cloud service and do not 

see a reason to change the practices. Furthermore, many researchers still are not 

knowledgeable of the importance and seriousness of data management. 

Currently there is no proper local solution at Aalto BIZ for the long-term storage of 

research data. Aalto University provides a platform, Aalto Current Research Information 

System (ACRIS), which supports storage of small datasets but its main purpose is to provide 

information on all the results of the research done at the university. The support for datasets 

is currently only a pilot. The official guidance recommends the use of third party 

repositories, such as the national services FSD and Avaa, or the EU funded Zenodo. While 

these options provide sufficient support for storage, it is impossible to estimate how many 

of the researchers actually store their data in them. The problem is that the use of them 

requires extra effort which researchers might not be readily willing to make. 
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Data agents of Aalto University are planning to test international repositories in 2018 

in order to specify the guidance for long-term storage solutions. Through extensive testing, 

the goal is to find repositories that should not be used, as well as create clear instructions on 

how to use the preferred repositories. 

 

6.1.2 Policies, governance, and other issues 

There are big differences in data management practices in between different departments of 

Aalto BIZ as well as in between schools at the university level. Different schools and to 

some extent different departments have their own practices and guidance on the issues 

discussed here. All the differences mean that the culture of RDM is really decentralized and 

that researchers are used to having a lot of freedom when dealing with their data. It presents 

one of the barriers that has to be solved at Aalto University. 

Aalto BIZ and Aalto University have designated data agents, which are the same as 

the previously presented data stewards. At Aalto, they are former employees who have been 

assigned with the role of a data steward besides their normal activities. The three main 

missions for these agents are: 

 Drive and support the cultural change in Aalto University 

 Ensure data is managed properly and made open when feasible 

 Help researchers in all issues related to RDM 

Besides these everyday tasks, the data agents have a big role in developing both the 

departmental level, as well as the university-wide data management practices.  

Aalto BIZ and Aalto University have their official policies and recommendations for 

data management that they are trying to make known through official channels and the data 

agents. However, researchers are still not generally well aware of the RDM issues or how to 

deal with them. The awareness is increasing all the time but the change is slow. The data 

agents are planning to have for instance training sessions, which would reach as many people 

as possible and therefore increase the awareness of RDM issues as much as possible. 

Introduction of the GDPR regulations is an important part of RDM and Aalto BIZ will 

take it into account in their policies. Aalto University will publish their official guidance on 

the issue at some point in the near future. The complexity of the regulations as well as its 

discussion at the governmental level has hindered the progress so far. 
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In Aalto University, the library is involved in RDM through taking part in the planning 

and improvement of the practices to some extent, as well as being the provider of the ACRIS 

service. Their contribution has been vital for example in uniting several former departmental 

services under ACRIS. In general, their involvement is more likely to increase in the future 

than to decrease. 

Currently, Aalto BIZ is trying to convince the management of the university that 

research data management should be funded at the university level instead of the current 

departmental level. This could possibly provide the needed resources to further improve 

RDM practices, and maybe in the future to even build a university-wide infrastructure for 

storing all the datasets used for research. For instance, if ACRIS was expanded to fully 

support the storage needs of datasets, Aalto BIZ and Aalto University would be able to 

support the whole life cycle of research data. Currently, however, this is not officially 

planned. 

 

6.1.3 Data sharing and reuse 

At Aalto University School of Business, The philosophy behind the attempts to encourage 

data sharing is that by making data findable and accessible, it is possible to attract people 

outside of the university with the unique data. In the first phase of the Empirical Wonderland 

project, the willingness of Aalto BIZ’s researchers to store their data was explored. The 

results were not very encouraging as some of the representatives of the departments turned 

down the whole idea right away. There are exceptions, but most of the researchers are 

protective about their own data or the data used is simply not applicable in other research. 

However, researchers are interested in being able to share and find data at the metadata level, 

which would already be an improvement. They are also more open to the idea of sharing 

data when directly asked. This way, the researchers know to what their data will be used for, 

and can make sure that the data is understood correctly. They are also interested in increasing 

collaboration especially with international researchers. All in all, the findability of metadata 

is a great idea according to most of them. Therefore, the attempts to increase the use of 

ACRIS, seem appropriate. 
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6.2 Copenhagen Business School slightly ahead 

Copenhagen Business School (CBS) is in many ways in a similar position as Aalto BIZ. 

Their process of improving RDM is still underway, the guidance and policies are already at 

a rather good level, and researchers are getting more aware of the issues related to data 

management. They require some documentation from research projects, most importantly a 

data management plan. Similarly, they also do not have a standardized storage solution for 

the long-term storage of research data – yet. 

Where CBS differs from Aalto BIZ, is the fact that they have a clear plan how to solve 

the need of data preservation, which will also provide all the tools needed to encourage data 

reuse and to make data available to others. CBS was chosen to lead a project of building 

infrastructure and a platform for data in collaboration with several other Danish institutions. 

The new platform that will make collection, preservation, and sharing of data possible is 

called the Danish Research Data for the Social Sciences (DRDS). The platform will support 

all the requirements discussed during the interviews, such as the use of DOIs and 

standardized metadata. Besides slowly building an extensive base of data from researchers, 

DRDS will give access to other databases, such as Statistics Denmark and some international 

ones. The infrastructure itself will likely stay somewhat decentralized as the plan is to utilize 

the existing investments and just collect the data under one platform. At this point not too 

much detail could be given about how this will work in practice. There was also no 

estimation yet when the database will be fully operational as the project was started only at 

the end of 2017. 

The library will be involved in both data management planning and everyday operation 

but it is not sure yet exactly how. However, they will definitely have an important role 

especially in helping researchers with data management, and likely in the actual operation 

of the database as well. The interviewee saw the knowledge of libraries as invaluable for 

many of topics that need to be covered in RDM. 

CBS was the only studied institution where the attitudes towards data sharing were 

implied to already be mostly positive. The interviewee explained that one reason behind this 

is the fact that Danish are historically used to having access to a lot of data collected by 

someone else and that many already collaborate with other researchers to some extent. As 

an example for the availability of data, the Danish Civil Registration System (CPR) and the 

Danish Central Business Register (CVR) were introduced. The former is a national register 



Empirical study 47  

 

 

containing information about all people with Danish civil registration number, and the 

former a similar register but about all businesses in Denmark. All researchers can gain access 

to these data and they are utilized rather often. According to the interviewee the usual 

resistance to sharing data is known well at the institution but supposedly the Danish culture 

with data has simply been always more open and collaborative than elsewhere. Therefore, 

at CBS they are positive about the likelihood of their researchers making their data open or 

at least available by contacting them. For encouraging researchers to share their data, no 

particular practices were suggested. In the interviewee’s opinion, researchers will ultimately 

benefit more from the availability of data than from confining their research data and 

believes that opinions will slowly change after some practical and successful examples. The 

interviewee wholly agrees with the idea at Aalto BIZ of unique data being a competitive 

advantage and of its potential of attracting researchers and professors from elsewhere. 

 

6.3 Some institutions only starting their process of improving 

RDM 

Two of the institutions interviewed are in a very similar position right now. Norwegian 

School of Economics (NHH) and Stockholm School of Economics (SSE) both informed that 

they are only starting their process of improving research data management. Therefore, their 

current practices are not standardized at all and the interviewees were unable to provide 

precise information on most of the questions asked. The lack of official policies and guidance 

is highlighted by the fact that neither one of these institutions has any information on their 

websites about guidance on RDM, or about the issues with data in general. Upon request, 

the representatives were also unable to provide any internal guidance regarding this topic. 

Both interviewees informed that they have no exact information on how researchers 

store their data either during, or after, research. Their educated guesses were that most data 

is on personal devices, such as laptops and external hard drives, or typical cloud services, 

such as Dropbox and Google Drive. As all of these schools are in the process of reviewing 

different storage options, and thinking about whether to build their own infrastructure or an 

external platform, they are not able to provide their researchers with any standardized 

options for storage. In fact, they do not even have any recommendations on the issue. The 

only exception is that at SSE for open data, open because of funder needs or wishes of the 
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researcher, a national platform provided by another Swedish university is used. That 

database, however, is not practicable for most of research data. 

The interviewees could not give specific details about their future plans. The first steps 

for both will be creating proper guidance on data management. Actual platform for an 

internal database will surely be considered, although they both admitted that their resources 

are limited in that regard. The interviewee from NHH specifically said, that if the current 

infrastructure could be used to for a data repository, he sees no reason for not pursuing to 

develop one. On the other hand, he admitted to not have any idea how difficult it would be. 

All in all, they both said it is too early to say anything about possible changes to their IT 

services. 

Right now neither of the aforementioned schools had requirements on data 

management plans, or any other official documentation for data or research projects. They 

admitted, that these will be some of the first requirements they will introduce. For both of 

these institutions, GDPR has been one of the main reasons to start thinking about their RDM 

and guidance on its effects and requirements will be prepared as soon as possible. The 

researchers are concerned about all the requirements it presents when doing research and 

with proper guidance, they hope to provide assistance in these issues. 

Not surprisingly, these schools reported that no data sharing is done in between their 

researchers, or it is extremely rare. At SSE the small amount of open data put in the national 

platform is obviously available for their researchers as well.  Neither one of them could not 

promise much improvement in that regard in a while. They are also currently concerned with 

improving data management in general to pay too much attention to making data available. 

They did see the potential benefits of data reuse and admitted that making data open or at 

least accessible will likely be recommended in the guidance as soon as it is finished. 

 

6.4 Rotterdam School of Management clearly ahead in RDM 

Rotterdam School of Management (RSM) decided to rebuild their whole data management 

about two years ago. They had two main reasons for this. First, they wanted to build a world-

class system of data management practices and infrastructure. Second, the introduction of 

GDPR would have forced them to revise their practices sooner rather than later, and 

consequently it was the catalyst to start the process. 
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Before the complete rebuilding, RSM was in a very similar position as the other 

schools studied. Their data was scattered around the institution and data management 

processes were decided mostly at an individual level. Researchers stored their data on their 

personal devices and data preservation was not really put much thought or efforts into. When 

GDPR was announced, it was realized at RSM that their research data management is really 

lacking and a complete revising is needed. At RSM it is seen that all institutions who want 

to stay at the top need their own data system because of the GDPR regulations. 

Fast forward and today RSM has a complete data management process that covers the 

whole life cycle of research data. During a research project, there are two options for storage. 

For smaller research projects with simple needs, researchers can use Dropbox Business. 

Dropbox Business is a cloud storage service, which offers data storage either through a 

typical browser user interface, or conveniently through automatically backing up and 

synchronizing any chosen folders on a device (See, e.g., Dropbox, 2018). Compared to the 

consumer version of the cloud service, Dropbox Business offers better protection, better 

support, and more storage space. Data sharing and collaboration is supported and simple 

with the service. One of its strongest points is the access to changed or deleted files for up 

to 120 days.  

For bigger or more sensitive research projects, RSM uses a national service, 

SURFdrive, run by the Dutch National Data Foundation. SURFdrive is available to any 

researchers in an educational institution in the Netherlands and offers similar features as 

Dropbox (See SURFdrive, 2017). Compared to Dropbox, however, SURFDrive is 

committed to all EU and Dutch regulations and laws about data management and it offers 

considerably better protection than Dropbox. The interviewee also mentioned one useful 

extra feature as an example: the possibility to share password protected links to data sets. 

For long-term preservation, RSM built their own local database with all the 

requirements needed for the management of the whole life cycle of data after its use during 

research. The database provides researchers with backups, DOIs, and easily findable 

metadata information. It also supports different levels of openness for the datasets inside the 

school as well as to the public. The everyday data management issues of researchers with 

the data center or data in general are helped by separately hired data stewards. Currently they 

have five data stewards in total, of whom one is helping only RSM and the rest the whole 

university. In addition, the operation of the data center is taken care by two postdoctoral 

researchers. 
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Rotterdam School of Management has taken into account the fact that data alone is 

often not enough to understand the results of research. That is why they have set a policy of 

what information needs to be collected alongside the data: 

1. The research question or hypothesis. 

2. The research methods chosen. 

3. The data actually used to support the research conclusions and/or 

recommendations. 

4. The list of known people for whom the data is accessible. 

5. Documentation of the actions taken with the data and the software used. 

6. If available: the raw datasets. 

FAIR principles are also one of the main guidelines used as a basis for their data management 

policies and also as a guidance for data requirements as such. 

While RSM was clearly the most developed institution in terms of data management, 

they still have not experienced clear development in data reuse. The interviewee said, 

however, that the culture of negativity towards data sharing is hopefully slowly changing. 

His comment on the topic gives a good idea of the current situation: “We believe that by 

making data reuse as easy as possible to our researchers we can… I mean it’s the only way 

we can promote data sharing right now. Obviously, we can’t force them to do it.” At RSM, 

it is believed that through adequate RDM and for instance with the help of metadata the 

environment for data sharing can be made as practical as possible. This way, if the expected 

shift towards more open culture happens, the institution is as prepared as possible and can 

support researchers’ needs. 

The library of RSM is not directly involved in the database operation but instead it 

helps researchers for instance in issues related to making their data open. The library also 

provides help with some other issues related to data management, such as creating metadata. 

Their role is somewhat reduced by the full-time data stewards, but it is still seen as an 

invaluable help for researchers. 

 

6.5 University of St. Gallen as the outlier 

University of St. Gallen (STG) was in many ways an outlier compared to the other examined 

institutions. Their first reaction to an invitation to participate in this study was that they have 
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nothing to offer and have no interest in the whole topic. While the latter turned out to not be 

exactly true, the attitude goes along with their current practices and future plans. As the 

official RDM practices or policies are almost nonexistent at the school, there is not much to 

cover, but some details will be presented. 

University of St. Gallen lets researchers handle their data as is convenient for them. 

From the university side, they do not get any guidance on practically any of the issues related 

to RDM. The only advice they have for their researchers on data storage is the use of Horizon 

2020 when applying for their funding. Similarly, if any other funder has requirements for 

data storage or openness, the funder recommendations are advised to be followed. No 

documentation for data or data projects are needed to be provided to the university. They 

also do not attempt to make their researchers share their data more than they want to on their 

own. 

No future plans for improving data management have been done at STG. The reason 

is that their resources are currently too limited for that, and it is not very high on their list of 

priorities. Right now, they do not see any reason to put too much effort in these issues. In 

the end, the interviewee admitted that they are aware of the enthusiasm regarding RDM in 

Europe and maybe in the future they will also review their practices. An interesting comment 

was that as a Swiss university, the decisions made by EU do not affect them. STG needs to 

consider if GDPR requires actions from them, but so far, it has not changed anything.  

 

6.6 Conclusion: four levels of RDM at the institutions with limited 

data sharing 

In conclusion, there can be seen four different levels of how developed the studied 

institutions are in their research data management practices. Rotterdam School of 

Management is clearly ahead of everyone else, and it could be said that they are the model 

institution everyone else should learn from. At the level of precision of this study, no 

shortcomings could be found besides not having a proper appraisal policy. To find any faults, 

further research would be needed specifically on their practices. 

Behind RSM comes Aalto University School of Business and Copenhagen Business 

School. They both have already developed solid policies and guidance for the institutional 

data management, but both are still missing standardized solutions for both short-term and 

long-term data storage. The biggest difference in between these schools is the fact that CBS 
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is already building their platform for preserved data, which should provide similar 

capabilities as RSM’s database when in operation. Aalto BIZ, on the other hand, is still in 

the process of weighting and assessing different options. Furthermore, currently a local 

database does not seem the most probable option. 

At one more level lower can be found Norwegian School of Economics and Stockholm 

School of Economics. They are institutions that have realized the need for improved RDM 

a bit later than others, and now are trying to catch up as well as they are able to. Currently, 

their practices are very lacking, but short-term improvement can be expected. As no actual 

plans have been laid out yet, nothing can be said about what will be their level of data 

management in the future. 

At the lowest level are institutions similar to University of St. Gallen, which has really 

lacking practices and no plans to improve them. RDM policies are more or less nonexistent, 

but according to their representative, they are content with the current situation. 

The findings and different levels of RDM at the studied institutions are filled in the 

framework presented earlier on Table 6. It has to be noted that to some extent, filling the 

framework is opinion based, as there are for instance no clear definitions of what is sufficient 

level of a certain aspect. In this case, mostly this affects the assessment of Aalto BIZ’s and 

CBS’s parts as they are in the middle of improving their RDM. It also should be remembered 

that even though the storage solutions for the group 2 are in theory sufficient, researchers do 

not necessarily use it as their everyday solution. For example, at Aalto BIZ, the local storage 

drives would have the needed features for data during research, but the use of that platform 

is not very widespread. 
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Table 6: Four levels of RDM at institutions 
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7 Discussion 

The first goal of this thesis was to answer the question of what level of research data 

management practices are found in European European educational institutions in order to 

give an updated view on previous literature. The second question aimed to answer how data 

sharing is encouraged at the institutions in order to find ways that could be recommended 

for other institutions to adopt. The main findings regarding these questions will be discussed 

first and then other main points presented. 

The key finding of this research was the answer to the first question, which turned out 

to be clear: while there are institutions far ahead of most and with really high level of RDM, 

other institutions are only starting their process of improving the practices and currently are 

extremely lacking in their practices. It also seems that some institutions still might not be 

motivated to improve RDM despite all the reported benefits and the pressure from other 

stakeholders. It seems that there is a lot of improvement to be done at least at many 

educational institutions to achieve proper data management practices. On a positive note, 

most institutions have realized the need for improvement and are planning to develop their 

RDM. The need for improved practices reported in literature has been identified by 

educational institutions and the trend seems to be towards better RDM. These findings are 

similar to what was expected in the introduction. 

As an example of the still lacking practices, the typical storage solutions identified by 

Kuipers & Van Der Hoeven (2009) are still used in a similar fashion. While actual numbers 

cannot be given, according to our interviewees, at every institution studied researchers 

typically use their own devices, common cloud services, and occasionally the institutional 

servers. No much improvement has happened in nine years besides at Rotterdam School of 

Management, where the recommended platforms – Dropbox Business for general use and 

SURFdrive for larger and sensitive data – are actually used. On the other hand, it would be 

surprising if the researchers did not sometimes rely on their own devices even there. This 

seems to be an issue that will be extremely difficult for institutions to completely change. 

Researchers tend to use the most convenient storage platform during their research projects 

and often it is their laptop. In addition Brown et al., (2015) saying that even if the storage 

capacity of an institution itself is not an issue for proper data storage, the existing 

infrastructure is too complicated with data distributed all around the institution without any 

logic seems to still make progress difficult. The findings of this study support this claim. 
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From the interviews, it was found out that data is typically scattered all around the 

institutions. One reason is that usually a university is divided into schools and the schools 

into different departments, which often operate highly autonomously. For instance, at Aalto 

University School of Business, while there are university-wide guidelines on RDM, the 

departmental level of data management varies considerably in practice. 

The second question of how data sharing is encouraged at the universities was a lot 

trickier.  Unfortunately, no direct actions or practices were found and the issue continues to 

stay as a major challenge for institutions. The findings do suggest that the currently lacking 

data management is also hindering advancement in data sharing. As Tenopir et al. (2011) as 

well as Kruse and Thestrup (2014) identified, the difficulty of data sharing and lack of proper 

infrastructure and practices are still a major barrier. First of all, the institutions are too busy 

trying to catch up with the general RDM needs, and do not have resources to concentrate on 

data sharing. Secondly, the lacking practices do not efficiently allow researchers to make 

their data available, or to use data from others. So far, the best way to approach this issue 

seems to be to provide researchers with a place to store their data after research, which 

supports sharing, and to make sure that the data can be searched and found by their metadata. 

This way, anyone looking for certain type of data can find the metadata and contact the 

researcher on possibilities to access the data or collaborate on future research. If all of this 

can be done easily, then it is time to consider ways to encourage data sharing. Data sharing 

could also happen on its own when it is easy enough for researchers. As RIDLS, (2013) 

wrote, effective RDM and is a pre-requisite for effectively opening research data and it 

underpins data reuse. 

Besides answering the original research questions, a key finding of the study was the 

lack of a proper framework for assessing RDM practices at institutions. As presented earlier, 

although Blair et al. (2014) have built a theoretical framework for making somewhat similar 

assessments, it covers only a small part of the issues needed to be considered and is mostly 

focused on storage solutions. No single connections top literature are meaningful to point 

out as the framework builds upon all the work presented. The results of the study also provide 

useful background for it, as it can be verified that similar themes appear in practical settings. 

Especially findings from Rotterdam School of Management are meaningful, as they show 

correspondence with the aspects included. As the connection between literature, the 

framework, and actual practices seems relevant, its use with the less developed institutions 

is justifiable as well. 
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The last key finding was the aforementioned level of RDM at Rotterdam School of 

Management, and how well their practices aligned with the theory built. Beforehand it was 

unknown what kind of practices and solutions would be found at the studied institutions. 

While some level of improvement in the practices was expected, it was still surprising to 

find an institution with no evident faults in their RDM. RSM has adopted the practices 

presented in literature altogether and shows that the recommendations by earlier research are 

valid. Again, no single literature can be pointed out as the established practices follow 

recommendations from earlier research extensively. Consequently, their practices matched 

the aspects presented as the theoretical framework. While RSM’s decisions – such as 

building an institutional database from scratch – are just one option for successful RDM, 

other institutions should learn from such examples. 

Several minor findings strongly connected to earlier literature can also be identified 

and some of them are worth a short remark. For instance the wish for national (Beagrie et 

al., 2009) or international (Kuipers & Van Der Hoeven, 2009) data repositories has 

materialized and both are used regularly by institutions. For the more lacking institutions 

these are the main options, but even Rotterdam School of Management with their own 

database is also utilizing especially the national repository SURFdrive. In addition, 

institutions support the involvement of libraries’ in RDM activities as recommended by for 

instance Erway (2013). On the other hand, the level of involvement varies depending on the 

institution just as suggested by Flores et al. (2015).  Lastly, not surprisingly GDPR is 

currently one of the main reasons pushing institutions towards improved practices. As 

Cormack (2017) stated, the requirements of the regulation alone force most institutions to 

some level of change 

As the last point, it is important to note that at least with the number of universities 

studied here, no correlation could be found in between the ranking of a school and its RDM 

practices. The highest ranked, University of St. Gallen at 4th place in the ranking, was by 

far the least developed in their data management. On the other hand, Rotterdam at 9th place 

was the best participant in terms of RDM. Furthermore, nothing meaningful can be 

concluded from the rest of the rankings and their practices. The first thought could be that 

institutions higher in the rank are quicker to adopt the best practices and to worry about 

issues like data management. However, the findings of this study do not support this idea at 

all. 

  



Implications 57  

 

 

8 Implications 

The main implication and contribution of this thesis is the framework for institutional RDM 

practices, which was missing from earlier research. The framework provides the first steps 

in building a solid framework for developing institutional research data management and 

that can be built upon in future research. The framework is not only a strong theoretical 

contribution, but it also provides practical uses. With the help of the framework, institutions 

can establish their own RDM practices and identify aspects that require further attention. 

In the next section, the framework is provided with detailed guidance on the different 

elements of RDM practices. They include short descriptions and justification for why each 

aspect is included. Together with the checklist presented earlier, these two work as a 

comprehensive tool for developing any institution’s practices. 

 

8.1 Guidelines for universities in improving their research data 

management 

Based on the literature and the findings of the study, a guideline for institutions attempting 

to improve their RDM practices can be built. While the framework presented earlier works 

as a simple checklist for aspects that are important in data management, this guideline is a 

more detailed guidance on the same issues. The framework helps in assessing whether 

certain issues have been considered, while these guidelines help in making the right 

decisions. The guidelines attempt to follow a logical order from the very first steps to the 

more advanced aspects. 

 

 Start the discussion. Starting the discussion and using argumentation based on facts 

is the first step at any institution that has yet to start their process of improving RDM. 

 Make guidelines for proper RDM. May seem simple at first, but the guidelines 

require that the whole life cycle of research data is carefully evaluated and the best 

practices that can be offered by the institution recommended. 

 Promote the guidelines to make researchers aware of them. A common issue is that 

researchers do not know how data should be managed. Making researchers aware of 

the guidelines needs serious effort. 
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 Make official policies on how to manage research data. Even though it could be 

impossible and unproductive to monitor how researchers manage their data, creating 

official rules and policies on proper practices provides the guidelines the authority 

they need to be taken seriously. 

 Make a data management plan mandatory for each research project. This will not 

only allow the institution to follow how data management practices evolve, but also 

will force researchers to think about and plan ahead how they will handle their data. 

This together with the official policies should already improve the practices. 

 Ensure that research methods are carefully documented. In order to adhere to the 

reproducibility of research, make sure that along data, everything used to somehow 

modify or analyze data is documented. Besides having data, it has to be known how 

the data was used. 

 Offer guidance and teaching for researchers. Lack of knowledge was reportedly one 

of the biggest reasons for researchers’ bad data practices. It should be made easy for 

them to find help in any issues related to data management. This includes both 

written instructions as well as personal help from for instance data stewards. 

 Designate data stewards. Data stewards have an important role in promoting data 

management, helping others with practical issues, as well as planning further 

improvements on RDM. Consider whether certain current employees are designated 

with the additional role, or if new employees are hired. The former can be easier as 

they are already familiar with the institution and its practices. 

 Consider involving library. As literature suggests, the expertise found at libraries can 

be invaluable. Consider if your library has skills and knowledge that could be 

beneficial for RDM and then decide how wide responsibility should be given to the 

library. 

 Decide on the storage platforms. One of the most difficult aspects as it has such a 

significant effect on the practical data management. Evaluate the different options 

carefully and consider if an own database is an option. Examine what national and 

international options would be available. Assess the needs and options for short-term 

and long-term solutions separately. Also, consider collaboration with another 

institution. The storage options are discussed at the end. 
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 Develop clear data appraisal policies. Especially important if a local database for 

preservation is used. Also one of the more difficult issues. Develop clear guidance 

on how to evaluate the value of research data in order to decide what data to store for 

future use. In addition, define how and when unused data will be erased. 

 Make data open by default. Adding to the previous, make a policy of research data 

being open by default. As there are many good reasons for securing data from others, 

it should be possibly through a separate application. 

 Follow FAIR or similar principles. The goal data being findable, accessible, 

interoperable, and reusable is recommended for all research data. Make it the basis 

that is tried to achieve with all data. 

 Consider the requirements of GDPR. Whether your institution is in EU or not, 

anyone dealing with data from EU citizens needs to evaluate the requirements of 

GDPR and take them into account in data management. The exact effects and best 

practices are still under discussion and in development.  

Short-term storage: 

 Recommend platforms. Storage during research needs to be as convenient to use as 

possible. Having a local drive that can be used and additionally a cloud service for 

nonsensitive use is recommended. 

 Make sure the platforms have sufficient protection and privacy. At least one platform 

should provide sufficient protection and privacy for sensitive data. 

 Make sure the platforms have backups. To avoid data loss, make sure that sufficient 

back-ups are made at the platforms recommended. 

 Make sure they allow collaboration. A platform for research data needs to sharing 

data and collaboration. 

Long-term storage: 

 Recommend platforms. Long-term storage is usually either a local database or a third 

party repository. A local database is recommended but it needs considerable 

resources. 

 Make sure the platform(s) have sufficient protection and privacy. At least one 

platform should provide sufficient protection and privacy for sensitive data. 
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 Make sure the platform(s) have backups. To avoid data loss, make sure that sufficient 

back-ups are made at the platform(s) recommended. 

 Make sharing data possible and easy. Make sharing data as easy as possible to 

encourage researchers to do it. If a third party repository is used, make sure they 

support data sharing. 

 Assign datasets DOIs. A digital object identifier ensures that the data can be found 

in the future even if its physical location changes. If a third party repository is used, 

make sure they support DOIs. 

 Use comprehensive metadata. Metadata is vital for the findability of data. If a third 

party repository is used, metadata should be collected on a separate platform at the 

institution.  Make metadata discoverable from outside the institution as well. A use 

of standardized metadata information is recommended. 

 

8.2 Limitations of the study and further research 

This thesis has two main limitations. First, the number of studied institutions was small and 

therefore the built framework could not be properly validated. Second, the minor inability 

to answer the second research question about ways to encourage data sharing. Consequently, 

the most important suggestions for further research are related to the limitations. 

Considering the first limitation, further research validating the findings should be 

conducted and the framework should be further built upon as well as validated in practice. 

By studying both institutions establishing their RDM practices, and institutions that already 

are at a high level, the framework can be expanded and the guidance specified. Especially 

interesting would be to find and examine an institution that is at a similar level to Rotterdam 

School of Management, but instead of using a local database, would be dependent on the 

external platforms. Such study should provide information on how such solution works in 

practice and what issues need to be considered. Currently, the findings of this thesis cannot 

be generalized, but with more research utilizing the framework built, it could be possible. 

Further research should include both qualitative as well as quantitative studies. 

The second issue deserves further research as well. Currently it is unknown how 

widely the culture of open data will spread and whether researchers at universities will start 

to share their data more willingly. This phenomenon is worth keeping track of, especially in 
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case ways to encourage data sharing are developed. The suggested benefits of making 

metadata available should also be assessed. While it makes sense logically that the 

availability of metadata increases data reuse, there is no proof to support this. Because of the 

evident benefits of data reuse at an institutional level, it would also be beneficial to attempt 

to come up with actual incentives and rewards that researchers would receive when sharing 

data. What these could be and how they would work in practice needs further research. 

An additional minor limitation is the fact that this study has a slight regional, and more 

importantly, a cultural bias. Four of the institutions are from the Nordic countries, and the 

last two from the Netherlands and Switzerland. As can be seen the Nordics are clearly 

emphasized. While it may not have any effect on RDM practices, there is a possibility 

different results would be found for instance in Southern or Eastern European institutions – 

or anywhere outside of Europpe. The study is somewhat limited by its strong regional focus. 

Further research examining different regional areas would be beneficial. Thus, it could be 

tested whether the framework works universally, as well as explored whether the findings 

on RDM practices differ regionally or depending on culture. 

All in all, RDM is a topic which will likely encounter more challenges and questions 

to be answered when the practices improve and standardize, and especially when data 

sharing and reuse will increase. Regulations and funder requirements will undoubtedly keep 

evolving which will bring new challenges for data management. Therefore, the topic is worth 

new research to the unseen future. 
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Appendix A: Interview questions 

Aalto University School of Business: 

Survey on research data management practices 

 
This questionnaire is part of a survey on research data management practices in European universities. The 

survey itself is part of a larger project and initiative to improve data management in Aalto University School 

of Business. The goal is to benchmark our practices with those of other universities. 

The project and this survey is initiated and supported by Aalto Universtiy School of Business and vice dean 

Matti Suominen. 

 

 

Which school do you represent? 

 

What is your position at your school and expertise on the topic? 

 

How is research data stored at your school during research? 
It is common that researchers store all their data just on their laptops and/or on free cloud services. This is 

not optimal however. Please describe the typical ways of data storage at your school during research. Please 

also mention if the habits differ from the official recommendations of your school. 

 

How is research data stored at your school after research? 
Still, a large amount of data used for research is not properly stored for long-term preservation after the 

research has been completed. Some universities have their own storage platforms, others use 3rd party 

providers or repositories, and some institutions do not have standardized practices. Please describe how long-

term storage of data is organized at your school. 

 

Do you have backups of all the research data in case of failures? 
Do your researchers keep backups of their data during research? In addition, is the data stored for long-term 

preservation after completion of research properly duplicated in case of failures? 

 

How do you ensure the long-term preservation and availability of research data? 
Adding to the previous questions, please describe how your storage decisions ensure the preservation of data. 

Also, please describe what actions are taken to ensure the availability of the preserved data for further use. 

 

Are there any differences for purchased vs. collected data? 
Often purchased data and collected data are handled differently because of their different nature. E.g. 

researchers are more protective about their own collected data. Please describe if there are any official and/or 

practical differences identifiable at your school. 

 

Are there any differences for qualitative vs. quantitative data? 
Often qualitative data and quantitative data are handled differently because of their different nature. E.g. 

quantitative data is usually easier to store and re-use. Please describe if there are any official and/or practical 

differences identifiable at your school. 

 

What kind of documentation do you require for research data? 
Usually a proper data management plan and proper metadata are the minimal requirements for research data. 

It is also recommended to use a digital object identifier (DOI) when storing data. The best practice is to use 

international standards for all the documentation. Could you please describe if these and/or any other 

documentation are required at your school and if you follow any standards. 

 

Do you have a clear data appraisal policy? 
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It is not practical to store all research data for long-term. However, it can be difficult to decide what data is 

either required, unique, or otherwise useful in the future. Please describe if you have any set policies or 

guidelines about what data will be preserved and what not? 

 

Do you have any set data sharing policies? 
It is still uncommon for institutions to enforce researchers to share their data even if it is not confidential or 

commercially valuable. Please describe if sharing of non-confidential data is required or at least encouraged 

at your school. Do you have any other policies in place considering data sharing (e.g. use of certain licenses 

for publishing data)? 

 

How widely is the research data accessible at your school? 
Often research data of an educational institution is available only for its employees with login credentials - if 

at all. Please describe who can access the research data stored by your school and how. 

 

How do you encourage data sharing at your school? 
Researchers are often protective about their research data and unwilling to share it with others. Therefore, 

incentives are likely needed in order to increase data sharing. Please describe if/how you encourage 

researchers to share data (e.g. rules, citations, monetarily, career advancement). 

 

Do you follow FAIR (or similar) principles? 
The European Commission recommends the use of FAIR principles for research data. The principles are a set 

of guidelines with the goal of maximizing the use and value of research data by making it findable, accessible, 

interoperable, and reusable. Please describe how your school follows these or some other guideline. 

 

How have you considered GDPR in your RDM? 
GDPR will present new requirements and challenges for RDM. Please describe how these new requirements 

have been considered in your RDM practices. 
 

How is data management governance at your school? 
It is not uncommon for universities to not have a shared data management governance (instead, departments 

govern it at an individual level). Please describe the governance at your school, who is planning and making 

the decisions about data management, and also please describe who is making sure the decisions are followed 

in practice. 

 

How is your institution’s library involved in RDM? 
Literature recommends the involvement of libraries ate least in the planning of RDM practices. Their expertise 

could also provide useful in teaching and helping of researchers, and even in managing possible research 

infrastructures. How is the library involved in RDM practices at your school? 

 

Have you specified data stewards at your institution? 
Data stewards are seen essential in helping researchers with any RDM related issues – as well as making sure 

policies are complied with. Does your institution have clearly defined data stewards?  
 

What kind of support does data management have from the top-level and from the 

researchers? 
Understanding the importance of proper research data preservation is quite a recent phenomenon. As always, 

top-level support is critical for data management. On the other hand, for the practices to take place in practice, 

the researchers themselves need to support them. Please describe the support at your school from both parties 

involved. 

 

What kind of funding does data management have at your school? 
Sometimes data management does not have sufficient funding to develop it properly. At some universities, 

different departments fund their data management individually. Some institutions get support from the 

government in preservation of research and its data.  Please describe the funding of data management at your 

school and any possible issues with it. 
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What kind of help is available to researchers in dealing with data management issues? 
A big barrier to improving data management is the lack of understanding of its importance and how it is done 

properly. It has been suggested that libraries or separate data specialists should take a role in educating and 

assisting researchers. Please describe what kind of help your school provides to researchers. Please also 

describe if you organize formal education for researchers on this topic. 

 

How successful is the data management process at your school? 
Is the data actually stored properly at your school? How much data is reused at your school? What kind of 

benefits do the researchers or the school receive from your data management practices? 

 

What are the existing problems and barriers of data management? 
Please describe the biggest barriers and issues of improving data management in general at your school. 

 

What are the existing problems and barriers of data sharing? 
Please describe the biggest barriers and issues of data sharing at your school. 

 

What are your future plans considering research data management at your school? 
Please describe both the short and long-term plans of your institution. 

 

What are your future plans considering sharing data and making it more accessible? 

Please describe how your institution plans to advance research data availability and sharing 

in the future. 

 

Where are you as an institution considering data management in general? 

Please describe how developed your school is considering the discussed themes. Is your 

institution only starting to develop their practices and is it a long road ahead or is your 

school one of the pioneers in the field? 

 

On a scale from 1 to 5, where are you as an institution considering research data 

management in general? 

 

Additional information 

Please share any further thoughts or comments on the topic with us. Also, please leave us 

any questions or feedback. 


