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Purpose

• Personal experience in trying to establish a data
management activity/ function within the CSIR
information services.

• Perhaps assist those at the start of their institutional
data management initiative.

• Unfortunately there is not a data management plug
where all the necessary knowledge, skills and
infrastructure could be downloaded – all in one go!!

• My paper does not imply that the CSIR does not
manage data, nor does it mean that we do not
contribute to national and international initiatives!
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Roadmap

• The CSIR

• Background – theory of data management

• Rationale for records management approach

• 3 small but independent studies
• Overview of our data management activity

• Biosciences: challenges – as summarised by researchers
themselves

• Geospatial workflows

• Going forward
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CSIR: A synopsis

• 2354 members of staff
• 1551 in SET base
• 457 with Masters’
• 286 with PhDs
• 53% of SET base black
• 33% of SET base female

People and demographics

33% income – public funding
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(Scientific Research Council Act 46 of 1988, amended by Act 71 of 1990) 

Our line department is the Department of Science and Technology  (DST)

directed
multidisciplinary research

technological innovation

industrial and scientific
development

quality of life

'The objects of the CSIR are, through directed
and particularly multidisciplinary research
and technological innovation, to foster, in
the national interest and in the fields which in
its opinion should receive preference,
industrial and scientific development,
either by itself or in co-operation with
principals from private or public sectors,
and thereby to contribute to the improvement
of the quality of life of the people of the
Republic...'

The CSIR mandate

© CSIR 2010
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Technology
development

- development of
technology

(process, product,
service)

Strategic basic
& applied
research

- generation of
new knowledge
and application

of existing
knowledge

Technology
transfer &

implementation

- impact on
economy and

society

Fundamental
research

-understanding
fundamental

principles

Industry/
public sector

CSIR

The CSIR spans the research and innovation value chain but its role
is differentiated from TEIs and industry/public sector

Tertiary
education
institutes

Strategic position in the National System of Innovation

© CSIR 2010
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Applications

Technologies

CSIR areas of impact

Energy
Alternative &

renewable

Health
Nutrition &

affordable novel
treatments

Defence &
security

Natural environment
Wise use

& safe future

Built environment
Transport &

human settlements

Industry
Advanced

manufacturing & mining

ICT Materials Research
infrastructure

© CSIR 2009
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After accepting the challenge of managing
data at organisational level … the primary
question is … where does one start?
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Theory … the knowledge available

• Body of knowledge about data curation, data
preservation and/or data management is
comprehensive … but also daunting.

• The answer to every question you may have
(especially at the start of your process) is freely
available online.

• Considerable number of models to follow/ learn from.

• Each discipline has its own practices … so there is
even more knowledge to tap into.
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Why manage our research data?

• Data management is an essential component of the responsible
conduct of research.

• This implies that, before starting a new research project, the
researchers and or the research teams should address issues
related to data management.

• By managing our data we will:
• Increase our research efficiency.

• Save time and resources in the long run.

• Enhance data security and minimise the risk of data loss.

• Prevent duplication of effort by enabling others to use our data.

• Comply with practices conducted in industry and commerce.

• Meet funding body grant requirements.

• Enhance research integrity and replication.

• Ensure that research data records are accurate, complete, authentic and
reliable.

• Hence: increase our own credibility as reputable research
organisation based at the tip of Africa.

based upon http://www.ed.ac.uk/is/data-management

http://www.ed.ac.uk/is/data-management
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Research data curation

We understand that there is more to this than

• Data archiving

• Data backups

Curation is about:

Selection … not everything;
Collection … some structure;
Preservation … formats;
Maintenance … active;
Archiving … safe;
Access … discovery;
Promotion … use;
… and back-ups.
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Data Management includes …
• Data Ownership This pertains to who has the legal rights to the data and

who retains the data after the project is completed.

• Data Collection This pertains to collecting project data in a consistent,
systematic manner (i.e., reliability) and establishing an ongoing system for
evaluating and recording changes to the project protocol (i.e., validity).

• Data Retention This refers to the length of time one needs to keep the
project data according to the sponsor's or funder's guidelines. It also
includes secure destruction of data.

• Data Storage This concerns the amount of data that should be stored --
enough so that project results can be reconstructed.

• Data Protection This relates to protecting written and electronic data from
physical damage and protecting data integrity, including damage from
tampering or theft.

• Data Analysis This pertains to how raw data are chosen, evaluated, and
interpreted into meaningful and significant conclusions that other researchers
and the public can understand and use.

• Data Sharing This concerns how project data and research results are
disseminated to other researchers and the general public, and when data
should not be shared.

• Data Reporting This pertains to the publication of conclusive findings, both
positive and negative, after the project is completed.

(Steneck, 2004) http://ori.dhhs.gov/education/products/clinicaltools/data.pdf

http://ori.dhhs.gov/education/products/clinicaltools/data.pdf
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Moving from theory to actual practice …
getting past inertia … is complex for
newcomers.

Records management provided us with a
place to start!
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Rationale for using records
management to manage research data
• CSIR receives public funding and therefore the

National Archives and Records Management Act is
applicable.

• Research is our core function – our main body of
records.

• Both the researcher need for managing the research
record more efficiently and the national requirement
are addressed simultaneously.

• Records management required that we understood
where we were:
• Gained overview information regarding the use of research

data

• Conducted data management practices research in
Biosciences as the pilot group.

• Investigated the workflows used by researchers
responsible for generating geospatial data
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Overview regarding data use and
practice

• Short survey done in collaboration with the CHPC.

• Data collected at research unit level.

• Intent: High level first investigation into our data
management activities.

• Questions related to:

• Current data related challenges experienced

• Current data storage size

• Perception - how long data should be preserved/ kept?

• Future plans to address data management needs?

• Future data storage needs

• What other forms of data support was required
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Findings

• Much concern was expressed regarding

• The obsolescence of media (tapes, stiffies, CDs, flash
drives)

• Synchronisation of datasets

• Duplication of datasets

• Financial burden associated with curation of data

• Data needs to be stored between 5 years and ‘for
ever’.

• Quantitative data is often supplemented by video,
photographic and documented information. Data
cannot be curated without the ‘context giving’
supplementary material.



Slide 17

Findings 2

• Managed storage of data is a huge need.

• Similarly data discovery was reported to need
attention.

• Usual infrastructure requirements regarding sharing
and transfer of data sets – especially then the
transfer of large data sets.
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Zooming in – investigating one Unit

• A structured interview was developed making use of
existing studies at the universities of Oxford, Purdue
and Pretoria.

• All relevant research staff were identified by
Biosciences management.

• All staff were not available but fifty-six (76%)
interviews were conducted over a period of eight
days.

• Naïve interviews were conducted by 10 students in
their final year of studies (after receiving appropriate
training).

• It was understood that results have to be verified and
additional information would need to be collected
where necessary.
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Biosciences: areas investigated

Biosciences

Agroprocessing

Bioprocessing &
Development

Enzyme
Technologies

Process & Product Development 18

Bioprospecting

Pharmacology

Discovery Chemistry

Drug Discovery & Development 19

Aptamer Technology

Microbial Expression

Yeast Expression

Plant Biotechnology

Expression Systems 16

Structural Biology

Systems Biology

Gene expression
and biophysics

High throughput
Biology

Synthetic Biology 3

Biomaterials56
(76%)
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Data management planning

• 68% did no formal data management planning.

• Almost 20% acknowledged that research funders are
requiring formal data management plans.

• Approximately 9% felt they knew what they were
doing – they do not need to submit formal
management plans.
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Is the research data sensitive?

Sensitivity: is it because of IP? … matter needs
further investigation.

79%
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Challenges for researchers (1)

• Data management

• Duplication of data sets

• Transferring large data
sets

• Data volumes & formats

• Remote monitoring of lab

• Access

• When staff leave or new
staff join

• Paper is inaccessible

• Distributed DMS libraries

• Retrieval

• No system available to
assist

• Storage

• Insufficient

• No guidelines

• No centralised managed
storage

• Security

• Confidentiality

• Data is not tamper proof

• Manual back-ups are
slow
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Challenges for researchers (2)

• Archiving

• Inefficient/ Is not done

• Curation not done

• Skills

• Lack knowledge to
properly manage data

• Skills to do statistical
analysis of data

• Dedicated resources to
manage data

• Software

• Too few licences

• Simulation/ analysis tools
lacking

• Hardware

• Outdated/ slow

• System crashes = loss of
data

• Funding

• Finding projects with
commercial value that
will allow for curation
costs to be added

• Electronic lab book

• Seen as route to data
access

• Efficiency improvement
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Requests expressed by the research
staff

• Standardise the process of controlling stored data.

• Connect all instruments to the internal infrastructure - to facilitate
the easy storage of data.

• Do not add more administration to our workload!

• Make old data (paper, Afrikaans) accessible.

• Empower us - give us the necessary skills/ training.

• Although duplication is a serious problem ensured ACCESS to
existing data is the real issue!

• “I manage my own data and would not let anyone else near it!”
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Six researchers experience no challenges!

… which is a challenge in itself!
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Deduction

• The research staff within the unit already know what
the basic activities are that are necessary – makes
the change management process easier. However …
this does not mean that change management can be
ignored!
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Geospatial data workflows

• Methodology: personal interviews with selected/
identified candidates across three research units.

• Followed by focus group discussion & e-Mail
feedback from research staff unable to attend.

• Purpose: to establish if the discipline follows similar
procedures (workflows).
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What has been gathered so far

Geospatial information flows
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Findings

• Confidentiality of data is not the biggest issue.

• Researchers are using the same infrastructure but
processes differ.

• Input data varies considerably – questions regarding
the curation of input data sets.

• The community is active in formulating its own data
management procedures.

• We are actively contributing towards transferring data
from old storage formats onto dedicated storage
server.
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What next … getting to practice?

• Collaboration between ourselves and our ICT to:

• In terms of storage - distinguish between active and ‘record’
data

• Make available a repository for recording the existence of
‘record’ data – with at least Dublin Core metadata

• Standardise data storage for ‘record’ data

• Follow open standard formats where possible

• Limit the output formats for ‘record’ data as far as is possible

• Data management plans to be submitted as part of
the project planning record - as of April 2011.

• Initiated a process to develop appropriate skills linked
to discipline specific data management requirements.
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Getting from theory to practice is a long
haul but … it is the inertia (fear of the
unknown) which is the difficult hurdle.

The practice is interesting and rewarding!

My advice: Go out and start! Give it a
shot! … you’ll discover it is not brain
surgery and it is not rocket science either!
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