
 Arkivum Limited 

R21 Langley Park Way 

Chippenham 

Wiltshire 

SN15 1GE 

UK 

+44 1249 405060 

info@arkivum.com 

@Arkivum 

arkivum.com 

 

 

 

Estimating Research 
Data Volumes in UK 
HEI 
 

 

Part Number ARK/REPT/ALL/380  

Version 1.0A  

Date 15 Oct 2015 

Status Draft 

Pages 12 

Author Matthew Addis (ORCID: 0000-0002-3837-2526) 

DOI 10.6084/m9.figshare.1575831 

License CC-BY 

 

Copyright © 2015 Arkivum Limited. 

 

  



 

Title 
Estimating Research Data 
Volumes in UK HEI 

Part No 
ARK/REPT/ALL/380 

Version 
1.0A 

Date 
15 Oct 2015 
 
Status 
Draft 

2/12 

Unclassified 

© Arkivum Ltd 2015 

 

 

 

 

This work is licensed under the Creative Commons Attribution-Share Alike 3.0 Unported License (CC BY-SA 3.0). To 

view a copy of this license, visit http://creativecommons.org/licenses/by-sa/3.0/ or send a letter to Creative Commons, 

444 Castro Street, Suite 900, Mountain View, California, 94041, USA. 

The content of this document is provided “as-is” and for informational use only.  The information contained in this 

document is subject to change without notice, and should not be construed as a commitment by Arkivum.   

Arkivum assumes no responsibility or liability for any errors or inaccuracies that may appear in this document.  

Except as permitted by such license, no part of this publication may be reproduced, stored in a retrieval system or 

transmitted, in any form or by any means, electronic, mechanical, recording or otherwise, without the prior written 

permission of Arkivum Limited. 

All other trademarks and trade names mentioned herein are hereby acknowledged and recognized as property of their 

respective owners. 

 

Arkivum Limited 

R21 Langley Park Way 

Chippenham 

Wiltshire 

SN15 1GE 

UK 

 

 

 

Change Control 

Date Version Author Description 

15 Oct 2015 1.0A Matthew Addis First Draft 

    

 

  



 

Title 
Estimating Research Data 
Volumes in UK HEI 

Part No 
ARK/REPT/ALL/380 

Version 
1.0A 

Date 
15 Oct 2015 
 
Status 
Draft 

3/12 

Unclassified 

© Arkivum Ltd 2015 

 

 

 

Table of Contents 

1	   Background ............................................................................................................................................... 4	  
2	   Summary of findings ................................................................................................................................. 5	  
3	   Challenges of estimating research data volumes in UK HEI ..................................................................... 6	  
4	   Methodology .............................................................................................................................................. 7	  
5	   Example research data survey .................................................................................................................. 9	  
6	   HEI research data surveys ...................................................................................................................... 11	  
7	   References .............................................................................................................................................. 12	  
 

 

  



 

Title 
Estimating Research Data 
Volumes in UK HEI 

Part No 
ARK/REPT/ALL/380 

Version 
1.0A 

Date 
15 Oct 2015 
 
Status 
Draft 

4/12 

Unclassified 

© Arkivum Ltd 2015 

 

 

 

1 Background 
This report provides a very simple and quick approach to making a ‘back of the envelope’ estimate of 

research data volumes in UK Universities Higher Education Institutions (HEI) 

The growing volume of research data in UK HEI is of interest to many parties.   However, it remains a 

significant challenge to survey or calculate how much data is being created in research-intensive 

organisations such as Universities.   Individual institutions may need this information when designing and 

provisioning Research Data Management (RDM) services, for example centralised storage.    Funding 

bodies, for example Research Councils, may find this information useful given that data retention and 

access can be an eligible component of grant funding, or because the Research Council supports a national 

service for data deposit.    Service providers, for example Arkivum, find this information useful because it 

helps understanding of the market and capacity planning for services.   Driven by these needs,.    

The analysis and report took just over one day to complete, the methodology is crude, the results have 

significant error bars, but nonetheless we hope that the approach is useful, especially for institutions who 

have no other means at their disposal for rapidly getting an estimate of how much research data they might 

be generating. 
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2 Summary of findings 
• We estimate that within UK Higher Education Institutions (HEI) there is on average approximately 5TB 

of research data for each researcher.  See the summary tab of the spreadsheet 

‘DataVolumesPerResearcherUKHE’ [12] for more details.  A large University has 1000+ researchers 

and hence total research data volumes can be very substantial and are measured in PBs.  

• On this basis, our conservative estimate of the total research data volume across English HEI is 450PB 

for 91,000 researchers in 156 institutions.  See the ‘Data Volumes’ tab of the spreadsheet 

‘DataVolumesPerUKHEI’ [13] for more details. 

• It is over 3+ years since some of the underlying surveys were done on which our analysis is based.  

‘Data inflation’ will have taken place since then which means actual data volumes may have doubled or 

more.  There is also a bias towards under-representation of large datasets in our methodology.  

Therefore, it is entirely possible that there is actually over 1 Exabyte (EB) of research data within UK 

HEI. 

• The vast majority of researchers generate or use relatively small volumes of data (a few hundred GB).  

It is only a small minority of researchers that generate a disproportionately large amount of the overall 

data volume.   This data volume is often from research in the STEM disciplines, but not exclusively so.  

The effects of the ‘large tail’ of data has a significant skewing effect on the ‘average data volume per 

researcher’. 

• Research data types and data volumes are very diverse.   Small research projects can generate large 

data volumes, e.g. social histories or archaeology.  Likewise large research projects may generate 

small volumes of data, e.g. computational modelling.  The type, volume or quality of research being 

done within an HEI is not always a good indicator of the data volumes that the HEI might generate.   

The simplest measure of research data volumes is, in our view, the number of staff doing research at 

the institution.   

• Whilst there is clearly a large volume of research data in UK HEI, this is not to say that all this data has 

value or should be retained.  Only a subset of the data will have real value, for example through reuse 

in further research projects, supporting the repeatability and verifiability of research outcomes, or in 

commercial exploitation.   What data should be kept, why and for how long is the subject of a different 

analysis and is not considered in this report. 
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3 Challenges of estimating research data volumes in UK HEI 
Estimating the volumes of research data in the UK University sector involves several factors and many 

uncertainties.  For example: 

• There is no national survey, league table or summary statistics for either the data types or the data 

volumes for research data that is created/held by UK HEI. 

• HEI research data holdings are often distributed amongst schools, departments, groups and individuals.  

Several Universities have done surveys that show their holdings are very fragmented, for example 

residing on USB drives or local servers within individual research groups.   This makes it difficult for HEI 

to audit let alone publicly report their research data holdings.  

• Many Universities do not yet have centralised data storage services for all their researchers or groups.  

Sometimes those that do offer these services internally can see low levels of adoption.   Therefore, the 

size of storage prevision within Universities is not a good indicator of data volumes. 

• The scale of research done by individual Universities varies widely, e.g. between the larger research-

intensive Russell Group Universities and the ‘long tail’ of smaller Universities, which can often be more 

focussed on teaching than research. 

• Different types of research can generate wildly different data volumes.  For example, even small-scale 

social science projects can generate large volumes of primary data such as audio or video recordings 

of people interviewed for oral histories.  Large research projects can also generate relatively small 

amounts of data in some cases, for example High Performance Computing (HPC) projects doing 

numerical simulations can result in small output datasets.  This means that the size of research projects 

or their level of research funding is not necessarily a good indicator of data volumes. 

• Where Universities have done some form of internal survey on their holdings, the results are not always 

publicly available or if they are then they only apply to a part of the HEI and not the whole.    

The exception to the above is a small number of Universities that have used the Data Asset Framework 

(DAF) [1] or similar approaches to surveying their researchers and their research data. These surveys 

contain a wealth of valuable and interesting information available and form the basis of our analysis.  
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4 Methodology 
Published internal surveys from seven Universities (Bath, Exeter, Hertfordshire, Leeds, Lincoln, Nottingham 

and Sheffield) form the basis of our analysis.    

Methodology 

1. We used existing DAF surveys or similar to collect details of the research data generated per 

researcher/project at a range of institutions.  This gives a small number of quantitative data points.  

There is a tab for each institution the DataVolumesPerResearcherUKHEI [12].   We have included the 

numbers from the published surveys and then added the averages. 

2. We calculated the average number of TBs of research data per researcher by averaging across all 

institutions publishing survey results.  This is in the summary tab of the 

DataVolumesPerResearcherUKHEI spreadsheet. 

3. We used the table published by HESA (Higher Education Statistics Agency) [3] on the number of staff 

classified as Eligible [2] under the Research Excellence Framework (REF) [4] as a measure of the 

number of researchers in each HEI in England.   The HESA data (2013/2014) is in the ‘REF Template’ 

tab of the DataVolumesPerUKHEI_V1 spreadsheet [13] 

4. We multiply the number of researchers at each institution by the average amount of data per researcher 

to create an estimate of the total amount of research data at that institution.   This is in the ‘Data 

Volumes’ tab that we have added to the 290183_REF_Contextual_table_1314 spreadsheet. 

The above methodology is not intended to be rigorous.  It gives a ‘back of the envelope’ estimation and 

should be considered no more than that given the relative paucity of statistics and information in this sector.   

Notes and caveats  

• The error bars in our analysis are likely to be very large because the lack of standardisation across the 

surveys and the low response rates in many cases.   There are approx. 200,000 full or part time staff 

doing research within UK HEI [5].   The survey results used in this analysis cover less than 1% of these 

researchers.    

• Each survey puts researcher data volumes into buckets, e.g. 1-50GB, 50-100GB, 100-500GB etc.   To 

calculate the average size we use the mid point of each bucket. We then average across all the buckets 

weighted by the number of researchers that have data within the each bucket. The non-linear 

distribution of data set sizes means that this averaging process will only be a very rough approximation 

of the real data distribution.    
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• The data volumes are skewed by the small number of researchers who create very large research 

datasets.  This has a significant impact on the average amount of data per researcher for the institution 

as a whole.   Most of the surveys do not characterise this end of the data spectrum.  Typically there is a 

‘catch all’ category for large datasets, e.g. a bucket for all data that is >10TB.   This means it is hard to 

know whether there are some research data sets that are significantly larger than this.   Therefore, the 

only thing we could do for these ‘open ended’ buckets was to assume all data was at the small end of 

the scale, i.e. at the lower boundary of the bucket.   In doing so the analysis will naturally underestimate 

the true volume of data. 

• We used surveys from English HEI and we used the HESA table for REF eligible researchers.  HEI 

don’t just exist in England!   A similar methodology can be used for the rest of the UK, for example 

using HESA statistics for staff in UK institutions [5].  However, it should be noted that due to the 

difference in the way staff are counted under HESA and REF, there would need to be an adjustment to 

HESA numbers to align with the REF eligibility criteria we have used.  See ref [2] for more details.   

• Research income for UK Universities is static, if not falling [6].  However, although research income 

might be flat, data volumes are rising, and are expected to rise.  This is due to the falling cost of 

creating data.  For example, the cost of Next Generation Sequencing fell by a factor of 1000 over 5 

years [7] and this has driven an explosion in data volumes for NGS in research.   This effect is true in 

many areas.  For example, AV recordings such as oral histories in the humanities have followed the 

trend of audio -> low resolution video -> high definition video.  This results in a 10 fold increase in data 

in under 5 years.   This trend is likely to continue as technology advances.  Therefore, a CAGR of 40% 

across many research types (data volumes double every two years) would not be unrealistic. Several 

Universities have their own estimates that are higher than this.  The surveys used in the analysis date 

back to 2012 and haven’t been adjusted for ‘data inflation’.  This could mean that the conclusions we 

have come under-estimate current data volumes by at least a factor of 2.  

• There are several national services supported by UK Research Councils [11] that provide a place of 

deposit, safekeeping and on-going access for various types of research data (e.g. the UKDS [8] in 

social sciences, the ADS [9] in Archaeology, and the BADC [10] for atmospheric data to name but a 

few).  The institutional surveys we used are not always clear about whether the data surveyed is 

destined for these services, will remain within an institution, or will be a mix of both.   We take a 

conservative approach of not including any estimates of the data volumes in these external services for 

fear of double counting.  Again this results in a bias towards under estimating UK research data 

volumes in HEI.  
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5 Example research data survey 
DAF surveys collect a wide range of information.  Some examples are shown below from the Nottingham 

survey.   Nottingham provides a good case study because it is representative of many of the other surveys, 

it was completed relatively recently (2014), and it comes from a relatively large University and hence has a 

good number of responses so has statistics that are pretty much ‘as good as it gets’.   

The Nottingham survey shows that there are a very wide range of research data types, that datasets are 

frequently stored outside of centralised facilities e.g. on laptops or portable drives, and that datasets are in 

the main very small in size.  The Nottingham survey also shows very clearly that there are a very small 

number of datasets (1.3%) that are over >100TB each and account for a significant amount of the total data 

by volume (19%).  

 

Figure 1 Types of research data.   Reproduced from the ADMIRe survey at Nottingham.  
http://eprints.nottingham.ac.uk/1893/1/ADMIRe_Survey_Results_and_Analysis_2013.pdf   

Libraries and Research and Learning Resources 
RDM Survey Results                                           2012/2013                                     Page 8 of 43 

In order to understand the demographics in more detail, question 5 was 
an optional question where respondents could summarise their main 
research work. Thereby providing valuable contextual information about: 

x Differences and commonalities in practice between research groups 
working on similar areas 

x The ability to highlight projects that fall under the University key 
research themes10  

The last point is important at a project sustainability and RDM business 
case level. Supporting and highlighting the need for RDM services for high 
profile projects, aligns the project with the University strategies and 
therefore, can be used to add weight to the argument for providing such a 
service. Clearly, this does not diminish the importance of providing RDM 
support to all projects, but it does help at a political level when making 
the case for a new RDM service.  

3.2. Types of research data created  

Question 6 asked respondents to identify the types of research data they 
created as part of their research.  Figure 5 shows that documents, spread 
sheets and raw data were identified by the highest percentage of 
respondents: 

 

Figure 5: Types of research data created or worked with 

                                       
10 http://www.nottingham.ac.uk/research/priorities/index.aspx  
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Figure 2  Research data storage locations.  Reproduced from the ADMIRe survey at Nottingham.  
http://eprints.nottingham.ac.uk/1893/1/ADMIRe_Survey_Results_and_Analysis_2013.pdf  

 

Figure 3  Volumes of research data.  Reproduced from the ADMIRe survey at Nottingham.  
http://eprints.nottingham.ac.uk/1893/1/ADMIRe_Survey_Results_and_Analysis_2013.pdf 
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3.3. Data Storage 

Question 7 sought to understand how this data is being typically stored. 
This was a multiple choice/multiple answer question and respondents 
were asked to tick all that applied. Figure 6 shows the percentage of 
respondents who stored their research data in the different places 
suggested: 

 

Figure 6: Places where the research data is stored 

The percentages offer insight into typical behaviour towards storing data. 
Strongly indicating that data is stored in multiple locations, with campus 
computers, laptops, external hard drives, USB drives, University storage, 
web based storage or paper being the top answers. The  “other”  category  
was used by many to expand upon these answers,  with  “DropBox”  being  
the   typical   response  and  many  mentioning   the  University’s  Attix   backup  
software being used. 

Other places mentioned were Google Drive, Microsoft Skydrive, YouTube, 
a departmental server and a University managed Microsoft Sharepoint 
server.  Paper copies as well as audio copies were also mentioned. 

While this analysis provides an overall view of storage behaviour, it does 
not tell us whether respondents saved their data to more than one place, 
but judging by the array of responses this is suggested. In order to 
establish this, the data was analysed a little deeper. 
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Figure 9: Estimated volume of research data 

By far the greatest number of respondents estimated the volume of their 
research data to be between 1 and 50 GB.  Only a small number of 
respondents estimated the volume of their research data to be greater 
than 50 TB and a considerable number had no idea of the volume of data 
they were creating. The Faculties of Arts and Social Sciences had lower 
estimates of volume of research data than the Faculties of Engineering, 
Medical and Health Sciences and Science. In general the breakdowns were 
remarkably similar, excepting a spike in the number of researchers in the 
1-50TB category for the Sciences. 

The results can be used to identify where greater data storage services 
are required, but they do not indicate why the usage of the networked file 
services is not near 100%. A tentative conclusion would be that a typical 
researcher requires 1-500 GB, with some users requiring significantly 
more in the Sciences, Engineering and MHS Faculties. 

Additional follow-up focus groups categorically state that researchers are 
against deleting any of their data, so more work will be required to 
understand the capacity for storage, archive and preservation of data in 
the future in line with the 10 year retention period specified by RCUK. 

3.5. Backing-up research data 

Respondents were asked how frequently they backed-up their research 
data.  Figure 10 shows the responses obtained.   

Only 35% of respondents backed up their data on a daily basis.  For a 
large percentage of respondents, backing up of data was not done 
regularly, with another 9% admitting that they did not know when it was 
backed up and 2% admitting that they never backed it up at all. 
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6 HEI research data surveys 
Links to the research data surveys done by twelve UK institutions are provided below.  Not all surveys 

include information on data volumes.  Not all surveys adequately characterise data volumes, especially the 

number and size of large datasets.   Therefore, we have excluded five of of the surveys from our analysis.  

The seven surveys left that we have used are from Bath, Exeter, Hertfordshire, Leeds, Lincoln, Nottingham 

and Sheffield. 

Leeds 

 

https://library.leeds.ac.uk/roadmap-project-outputs  

http://library.leeds.ac.uk/downloads/file/354/leeds_research_data_survey_results  

Exeter 

 

http://blogs.exeter.ac.uk/openexeterrdm/files/2012/04/survey-questions1.pdf  

https://ore.exeter.ac.uk/repository/handle/10036/3689  

https://ore.exeter.ac.uk/repository/bitstream/handle/10036/3689/daf_report_public.pdf?se

quence=1&isAllowed=y  

Southampton http://eprints.soton.ac.uk/195959/  

Nottingham http://eprints.nottingham.ac.uk/1893/  

http://eprints.nottingham.ac.uk/1893/1/ADMIRe_Survey_Results_and_Analysis_2013.pdf  

Newcastle https://iridiummrd.files.wordpress.com/2012/06/iridium_arma_2012_low_res_v1_lw.pdf  

Edinburgh http://repository.jisc.ac.uk/283/1/edinburghDAFfinalreport_version2.pdf  

Oxford 

 

https://blogs.it.ox.ac.uk/damaro/2013/01/03/university-of-oxford-research-data-

management-survey-2012-the-results/  

Northampton http://nectar.northampton.ac.uk/2736/1/Alexogiannopoulos20102736.pdf  

Hertfordshire http://research-data-toolkit.herts.ac.uk/document/rdtk-data-asset-survey-digest-july-2012/  

Lincoln http://orbital.blogs.lincoln.ac.uk/2012/04/30/data-assets-framework-survey-summary/ 

Essex http://www.data-archive.ac.uk/media/391114/rdessex_staffsurveyreport.pdf 

Bath http://opus.bath.ac.uk/24960/1/DAF_report_May_2011.pdf  

Sheffield http://www.ijdc.net/index.php/ijdc/article/view/10.1.210/393 

 

URLs retrieved 13 Oct 2015 
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