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Foreword 

The rapidly changing information landscape is influenced by technological advancements, 
innovations and global trends. Data, information and knowledge are key to transformation, 
social development and economic advancement. Effective data, information and 
knowledge management are critical in this new world, requiring a rejuvenation of the 
Library and Information Science (LIS) profession and a metamorphosis of the older 
generation of librarians to collaborate with the new generation and to effect the cross 
fertilisation of tacit knowledge, competencies and proficiencies for dynamic knowledge-
driven environments. Vigorous education strategies, learning styles and spaces as well as 
research are essential for contemporary LIS professionals. As a result, the Library and 
Information Studies Centre (LISC) at the University of Cape Town (UCT), at its 75 years 
Commemoration Conference in November 2014 strategically engaged in a discourse on LIS 
education and research in the changing information landscape.  

This discourse was conceptualised to take cognisance of the complexity of the South African 
higher education agenda; its demand for transformation; the need for African LIS 
professionals to be adaptable to change in order to remain relevant; the value of research 
in knowledge generation and innovation; and the dynamic information landscape within 
which LIS professionals operate. The discourse was led by respected scholars who were 
carefully selected to elucidate significant trends in the critical areas of Higher Education; 
Change and Dynamics; Research Imperatives; and the Information Landscape. These were 
the four broad themes that framed the proceedings with which LISC intended to advance 
the LIS discipline on the African continent.  

In his opening message to the conference delegates, the Dean of the Faculty of Humanities, 
UCT Professor Sakhela Buhlungu, noted that the conference was intended to expose LISC 
to integrated LIS education and research approaches to assist in programme design and 
innovative curriculum delivery relevant to the dynamic digital landscape. This suggestion 
from the Dean has already borne fruit, as the presentations by Associate Professor Jaya Raju 
and Ms Ujala Satgoor led LISC to develop a new master’s degree by coursework (MPhil with 
specialisation in digital curation), and to design a new module: Teaching and Learning for 
LIS Professionals. 

Furthermore, the Dean recommended that the Proceedings should be circulated as widely 
as possible so that the significant trends identified and discussed at the conference could 
be disseminated to the wider South African LIS community and the rest of Africa. Bearing in 
mind this message, and acknowledging both the generosity of the scholars who led the 
discourse, and our commitment to the philosophy underpinning the Open Access 
movement, it is a great pleasure to present this volume of our conference proceedings as a 
peer reviewed open access monograph. 

LISC also wished to celebrate its 75th year in commemorating the successes and challenges 
it encountered over the years. It was established in 1939 as the School of Librarianship and 
changed its name twice more. While the conference theme and discourse was directed at 
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the future, it was nevertheless important to look back at its origins and development over 
its 75 years of existence. This historical overview is presented by its veterans: Emeritus 
Professor Peter Underwood and Emeritus Associate Professors Mary Nassimbeni and Karin 
de Jager. These scholars are well known locally and internationally for their research and 
teaching, professional services, and community development. They have served the 
department for many years, are still highly committed to its activities, and each at some 
point had an opportunity to be its head. LISC, UCT at large and alumni of the department 
value the contribution of these scholars.  

Since scholarly communication is a fundamental pillar of education and research in any 
discipline, it is not surprising that a keynote address on scholarly communication 
introduced this discourse on LIS education and research in a dynamic information 
landscape. The proliferation of the Web and its evolution has impacted on the access and 
discoverability of scholarly communication. The transition from traditional paper-based 
texts to digital multimedia formats effected fundamental changes in scholarly 
communication systems. In his paper, Towards a web-native scholarly communication 
system, Professor Herbert Van de Sompel, the conference keynote speaker, disclosed how 
current web-based scholarly communication essentially still reflects paper-based systems. 
His contention was that “the current system was not reinvented from scratch; but simply 
copied into the web”. This renowned scholar addressed the transitionary path from paper-
based scholarly communication to a web-native digital environment and he shared his first-
hand experiences of this transition. We are very grateful to Ms Jenny Walker who extracted 
the article in this volume from a recording of his presentation, and to Emeritus Professor 
Peter Underwood for subsequently editing the paper. 

Continuing with the debate on scholarly communication, Professor Tom Cochrane in his 
paper The Open Access Advantage for Researchers – Reflections on Experience and Challenges, 
focused on the importance of research being open to the widest possible audience, 
especially to researchers in the developing world. He addressed critical questions such as 
the link between Open Access and reward systems for researchers (author recognition), and 
how researchers might improve their visibility and impact. 

Increasingly, research and knowledge production in society, particularly in the scientific 
domain, and supported by the Open Data initiative, requires libraries to contribute to 
literacies in data, information and knowledge as part of their mission to further knowledge 
and innovation (Baškarada and Koronios, 2013). The open data initiative also requires 
knowledge and competencies in research data management (RDM). Ms Joy Davidson 
revealed diverse opportunities available for librarians to become active players in 
supporting RDM and curation as part of the open science movement. She reminded us all 
that librarians have consistently demonstrated flexibility and willingness to embrace 
change; an attitude which has been a crucial factor in the early successes of RDM in the 
United Kingdom.  

The hierarchy of data, information and knowledge is the foundation of our discipline, 
requiring regular reflection on the changing information landscape, not only in our 
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discipline but also in education generally. Professor Carol Tenopir teased out a 
conceptualisation of the phenomena of data, information and knowledge as research 
imperatives, showing the relationship among them as strategic in scholarly 
communication. 

Leading the discourse on the sub-theme of higher education, Professor Crain Soudien 
described the South African higher education sector and the multiple challenges and 
pressures emanating from government and society at large. Looking into how this sector 
functions in the midst of these challenges, for example the need to produce relevant 
graduates with patriotic values and the ability to contribute to the economy, Soudien 
illustrated emerging trends impacting both negatively and positively on the sector and 
suggested a new role for academic libraries in South Africa. 

Higher education cannot be discussed in isolation from curriculum content and its delivery. 
Associate Professor Jaya Raju critically reflected on the new knowledge and skills sets 
required to function effectively in a dynamic information landscape, and how LIS education 
in South Africa was responding to the dynamics of the digital age.  

The social nature of information promotes connections, collaborations and networks 
among people, communities and society at large. Knowledge is increasingly enhanced and 
linked in a range of ways and the ability to access, use, and interact with knowledge has 
become dynamic, so that LIS education and research in these contemporary times require 
participants not only to change but also to embrace change. Realising that change is 
inevitable and unavoidable in the digital age, and that aptitude for change might not be 
feasible without a deeper understanding of what it implies in the context of South African 
higher education, what it requires and how and why it must happen, Dr Steyn Heckroodt 
was invited to lead the discourse on change.  

Building on his discussion, Ms Ujala Satgoor elucidated the LIS practitioner’s perspective by 
emphasising that “it can no longer be business as usual”, but that the LIS profession and 
academic libraries servicing LIS education and research in the changing information 
landscape have to rejuvenate themselves and drive the change and innovation processes. 
The profession has to learn and grow through constant and continuing professional 
development.  

Constance Bitso, PhD and Reggie Raju, PhD 

Reference:  

Baškarad, S. and Koronios, A. 2013. Data, information, knowledge, wisdom (DIKW): a 
semiotic theoretical and empirical exploration of the hierarchy and its quality 
dimension. Australasian Journal of Information Systems, 18(1):5-24. 
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Abstracts 

Patriotism, Relevance and the Capacity to Think: Whereto for the South African University 
in the Information Age? 

Crain Soudien, CEO, Human Science Research Council and former Deputy Vice-Chancellor, University of 
Cape Town 

This paper reflects on the challenges of the South African university in developing an agenda for itself in a 
time and space defined by multiple calls on what it should be doing. The context against which the paper 
unfolds is the following: 

(i) the persistent pressure from the government for the university to align itself, its research, teaching and 
social responsiveness, with government’s priorities. In this agenda the notion of the patriotic university 
is central; 

(ii) the argument that the university should be producing graduates who will supply the economy of the 
country with the skills it requires. This agenda is essentially that of the relevant university as might be 
seen from a human capital perspective; and 

(iii) the view that the university should prepare young people for citizenship. This agenda builds on the 
classical argument that the purpose of the university is to prepare young people to think critically.  

How, in a climate in which the availability of information is increasing every day, the university is able to 
constitute an agenda for itself is a deeply important question. I look at how the sector is working with these 
pressures, and highlight emergent innovations which portend where the university could be going. 

 

Curriculum Content and Delivery: South African LIS Education Responses to a Changing 
Information Landscape 

Jaya Raju, Library and Information Studies Centre, University of Cape Town 

Rapidly evolving information and communication technologies have dramatically altered all aspects of 
library and information services and, significantly, have led to a revolution in scholarly communication. This in 
turn has impacted on the knowledge and skills requirements of professionals practicing in the information 
environment. Hence the need for Library and/or Information Science (LIS) education to reflect the new 
knowledge and skills sets required to effectively mediate a dynamic information landscape. This paper, taking 
a mixed-method research approach, uses qualitative and quantitative data gleaned from relevant literature, a 
survey of LIS school heads in South Africa coupled with an appraisal of the websites of these schools, and 
content analysis of recent relevant job advertisements, to address the following critical question: How has LIS 
education in South Africa responded to the dynamic information landscape? Using relevant pedagogy theory 
to frame the research, this inquiry focuses on LIS school curriculum content and delivery responses to a fast 
evolving information environment. The outcome of this inquiry provides an overview of the current status of LIS 
education in South Africa in an information age impacted on by rapid technology developments. 

 

The Open Access Advantage for Researchers – Reflections on Experience and Challenges 

Tom Cochrane, Queensland University of Technology 

This paper focuses on the advantages of Open Access, (OA) particularly from the point of view of individual 
researchers, research centres and disciplines, and institutions.  The advantage described by the phrase “OA 
advantage”, is multifaceted. The experience of Queensland University of Technology in Australia in pioneering 
OA as preferred practice in an institution with a growing research profile and energy, has seen evidence of the 
OA advantage develop in the experience of our researchers. The University has witnessed the development of 
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practical evidence about improved recognition and impact, and this has occurred in the context of sector wide 
activity and policy where fresh approaches and leadership will result in even greater rewards for researchers 
whose outputs are “in the open”. 

 

It’s not Business as Usual! CPD as a Change Imperative for LIS Professionals 

Ujala Satgoor, Immediate Past President, Library and Information Association of South Africa (LIASA) 

The impact of modern and emerging technologies on work environments and user behaviours is placing 
new demands on library and information services (LIS) professionals; they are being challenged to redefine their 
roles within this context. The need for increased versatility to function within these environments requires a 
redefinition of competencies and skills sets. Continuing professional development (CPD) is widely accepted as 
the means by which LIS professionals adapt to new imperatives and remain relevant within changing 
environments. This paper aims to address the new contexts for LIS practices, some of the new required skills for 
LIS professionals and the importance of the inclusion of CPD as an institutional strategic imperative. 

 

The Importance of Data, Information and Knowledge in Scholarly Communication 

Carol Tenopir, University of Tennessee, School of Information Sciences 

For decades, Information Scientists have explored how scientists and other researchers communicate in 
their work. Formal communication channels most commonly include conference papers, articles, and books. 
Research data has not been treated as a separate entity in these studies until fairly recently, however. With 
current initiatives for open data, research data as a research product unto itself is being explored, yet many 
barriers to this type of thinking still exist. What barriers exist to open data sharing among scientists and other 
researchers? Can data resources stand on their own or must data be integrated with information resources to 
form knowledge in scholarly communication? What happens when formal information channels are broken 
down into smaller parts for access and retrieval? What are the relative roles of data, graphics, articles, and other 
forms of formal communication in scholarship? This paper explores how knowledge of the use and 
conceptualisation of formal communication channels informs library and information science research and 
practice. 

 

Fostering Open Science Practice through Recognising and Rewarding Research Data 
Management and Curation Skills 

Joy Davidson, Digital Curation Centre, UK 

In a bid to improve research integrity, drive innovation, increase knowledge and to maximize public 
investment, researchers are increasingly under pressure to work in a more open and transparent way. This 
movement has been referred to as open science. Open science offers a range of potential and measurable 
benefits – for researchers and the institutions that employ them as well as for society more generally. However, 
to realise these benefits, we must work towards changing current research practices and behaviours. 
Researchers will need to acquire new research data management and curation skills that enable them to 
undertake a broader range of tasks along the entire research lifecycle – from undertaking new means of 
collaboration, to implementing data management and sharing strategies, to understanding how to amplify 
and monitor research outputs and to assess their value and impact. In parallel, information professionals who 
work to support researchers and the open science process will also need to expand their research data 
management and curation skillsets. It will be equally important that current recognition and reward systems 
are amended to reflect the application of such skillsets within a range of disciplines. This paper will explore the 
potential role that librarians can play in supporting and progressing open science and discuss some of the new 
skills that librarians may require if they are to fulfil this role effectively.  Citing examples from the current UK 
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research landscape, this paper will map these skills to the Wellcome Trust and Digital Science’s CRediT 
Taxonomy which was developed in 2013 to enable the broad range of contributions involved in producing 
research outputs to be more consistently described and rewarded. 

 

Scholarly Communication: a System in Transition 

Herbert Van de Sompel, Los Alamos National Laboratory 
Jenny Walker, Independent Consultant 

The scholarly communication system is in transition from a paper-based system of journals and similar sources to one 
that is rapidly becoming web-based. The changes present technical challenges regarding interoperability between 
systems and services and long-term preservation, but they also yield broader challenges related to stewardship, access, 
the account of the scholarly record, and the very notion of the version of a record. This paper considers these ongoing 
changes and explores some of the possible consequences for networked, digital, research communication. The paper is a 
keynote presentation delivered by Prof. Herbert Van de Sompel of Los Alamos National Laboratory, New Mexico. 
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Chapter One 
Library Studies at the University of Cape Town: an Historical 

Overview 
 

Karin de Jager  
Library and Information Studies Centre, University of Cape Town 

Email: karin.dejager@uct.ac.za 
 

Mary Nassimbeni 
Library and Information Studies Centre, University of Cape Town 

Email: mary.nassimbeni@uct.ac.za 
 

Peter Underwood 
Former Head of the Centre for Information Literacy, University of Cape Town 

Email: pgunderwood@wol.co.za  
 

Review status: Peer reviewed

Introduction 
In 2015, the Library and Information Studies 

Centre (LISC) marked its 75 years of continuous 
existence at the University of Cape Town (UCT) by 
arranging a two-day conference, styled the 
LISC75 Commemorative Conference. The invited 
speakers reflected on current and future trends in 
Library and Information Services (LIS) and em-
phasised the prospective rather than giving a ret-
rospective. This chapter provides a retrospective 
view, charting in broad terms the evolution of the 
Department, highlighting key moments and con-
sidering how the Department reflected in its pro-
grammes the influence of external environmen-
tal, political and economic factors.  

Early years: 1939-1989 
The establishment and history of the devel-

opment of the School of Librarianship at UCT dur-
ing its first 50 years was discussed comprehen-
sively by Dorothy Ivey, a member of staff at the 
time (1989). The overview of the first fifty years 
that follows is based on her thoughtful article un-
less indicated otherwise. 

The development of libraries in South Africa 
before the Second World War had been slow and 
intermittent, so that there had not been much 

need for educating librarians. The few qualified li-
brarians in South Africa had obtained their quali-
fications either at the University College of Lon-
don’s School of Librarianship, which was the only 
university in Britain providing library education at 
the time (Kesting, 1980:230), from Columbia Uni-
versity in the United States of America (USA), or 
through the correspondence courses adminis-
tered by the Library Association in Britain. 

In 1928 South Africa was visited by a delega-
tion from the Carnegie Corporation of New York 
to advise on the situation of libraries in South Af-
rica. This delegation realised that the country as 
yet had no library schools, but at the same time 
expressed doubt whether there was sufficient de-
mand to sustain a library school in the country. A 
decision was subsequently taken to establish the 
South African Library Association (SALA) which 
would be responsible for the examination of stu-
dents enrolled for correspondence courses that 
would be designed for the particular needs of the 
country, but modelled on the Library Association 
courses. Curricula to this effect were constructed 
by 1933, the first SALA examinations were held in 
1934 and the first diploma awarded in 1937.  

mailto:karin.dejager@uct.ac.za
mailto:mary.nassimbeni@uct.ac.za
mailto:pgunderwood@wol.co.za
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Although SALA initially regarded it with sus-
picion, a small department was established at 
UCT in 1939 to teach and qualify librarians. Ac-
cording to Kesting (1980:230) this was the first li-
brary school in South Africa that actually set out 
to provide certification; the school that had been 
started the year before at the University of Preto-
ria, was specifically meant for its own library staff 
and “did not lead to open certification” (Kesting 
1980:230). SALA regarded itself as the only body 
able to provide certification at this time, and was 
concerned about a possible oversupply of librari-
ans. The issue was resolved in 1940 when it was 
eventually agreed that the UCT qualifications 
would be equated with SALA’s final diploma ex-
amination.  

In 1939 the first head of the School of Librari-
anship was the University Librarian, the Rev. G.F. 
Parker, but shortly thereafter his successor to 
both positions from 1940 was René F.M. Immel-
man, one of the pioneers of librarianship in South 
Africa. He was firmly of the opinion that library 
education should be offered by universities, as 
university qualifications raised the status of the 
profession and focused on education rather than 
training. UCT offered a first basic professional 
qualification that prepared students to work in li-
braries of all types. Originally there was no de-
mand for a degree as a minimum qualification 
before enrolment, although students often were 
graduates. A minimum of four Bachelor’s degree 
courses were however specified, and then as 
now, many students seemed to work while stud-
ying, thus often taking more than the two years 
that were stipulated for completion while study-
ing part time. From 1952 a degree was required 
as an entrance qualification. 

Between 1939 and 1945, the first basic quali-
fication was known as the Certificate in Librarian-
ship. Upon completion of two years of experi-
ence, candidates were granted a Diploma in Li-
brarianship and as a result of the previous agree-

                                                 
1  Examples include J.G. Kesting; Reuben Musiker; 
Barry H. Watts; Dorothy Amyot (later Ivey); Julie te 

ment with SALA, this qualification allowed candi-
dates to become Fellows of SALA after another 
year of experience and matriculation level passes 
in two foreign languages. The librarianship curric-
ulum in this period underwent minor changes, 
but dealt with cataloguing, classification, bibliog-
raphy, reference work, book selection, and ad-
ministration and organization. In this period the 
original curriculum entry for “practical training in 
library procedure” became “principles of library 
service” and a practical training component of 
four weeks’ duration in approved libraries was 
added to the curriculum in 1945. 

From 1941 until 1965 the compilation of a 
bibliography on a subject of the student’s choice 
was a prerequisite for obtaining the qualification. 
A number of interesting bibliographies were pro-
duced, some of which were published in the Bib-
liographical Series of the School of Librarianship. 
The UCT catalogue still lists more than 100 
unique entries for these bibliographies which are 
stored in the African Studies Collection. The sub-
ject matter is wide ranging and Ivey noted that 
“despite their imperfections, [these bibliog-
raphies] had provided much useful information 
since they were first instituted in 1941” 
(1989:287). In browsing through the catalogue 
entries, a number of names which were to be-
come famous in the South African library world 
may be noted among the authors.1 

By 1946 a one-year paraprofessional qualifi-
cation was instituted. As this qualification was to 
be known as the Certificate in Librarianship, the 
nomenclature of the original qualification had to 
change in order to distinguish it from the new 
one-year course. It thus became the Higher Certif-
icate in Librarianship with the same entrance 
qualifications as before; either a degree, or ma-
triculation together with four Bachelor’s degree 
courses. This changed in 1952 when only gradu-
ates were accepted into the Higher Certificate 
course. As before, the qualification could be up-
graded to the Diploma.  

Groen; Dirk L.Ehlers, Gerald D.Quinn, and Paul M. 
Meyer. 
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The Higher Certificate was offered until 1965 
when the name of the entry level professional 
qualification was changed once more to become 
the Higher Diploma in Librarianship,  nomencla-
ture that lasted until 1979 when it became the 
Higher Diploma in Library and Information Science 
and was retained at UCT until 1990 when it be-
came the current Postgraduate Diploma in Library 
and Information Studies. By 1988 after 50 years, a 
total of 849 students had obtained their first pro-
fessional qualification in library studies from UCT. 
The 50th anniversary of the School of Librarian-
ship was celebrated in a two-day Symposium in 
November 1989 which had as its title ‘The future 
of library and information science: social techno-
logical and educational challenges’ and which in-
cluded in its programme presentations by a num-
ber of leading South African intellectuals such as 
Francis Wilson, S.J. Terblanche Peter Lor and 
Clem Sunter (Nassimbeni and De Jager, 1990). 

Staffing 
The first teachers in the School of Librarian-

ship had been full-time members of the library 
staff and the lectures were held in a seminar room 
in UCT’s Jagger Library gallery. The university li-
brarian was responsible for the new unit alt-
hough he was only assigned the title of Director 
of the School of Librarianship in 1949 when Im-
melman was in the post. When the School was es-
tablished in 1939, the librarian had been Parker, 
followed by Immelman whose name was synon-
ymous with librarianship at UCT for many years. 
The first full time lecturer in librarianship, Loree 
Elizabeth Taylor, was appointed in 1945: and with 
the assistance of two part time tutors, M.E.Green 
and Varley, ran the School until 1951 although 
the university librarian remained responsible for 
the School until the end of 1973 when the posi-
tions of university librarian and Director of the 
School were separated. Initially M.E. Green was 
appointed as acting director of the School until a 
decision was made to create an independent 
Chair of the School and in mid-1977 Prof. J.G. 
Kesting became its first full time Director; a posi-
tion he retained until his retirement in 1991.  

By 1982 the staff complement consisted of 
five academic posts: the Director; a senior lec-
turer, three lecturers, and a part-time profes-
sional assistant. After the retirement of Kesting, 
Ivey was appointed Acting Head of the School 
until the beginning of 1993 when Peter G. Under-
wood was appointed Professor and Director of 
the School of Librarianship (later the Department 
of Information and Library Studies and then the 
Centre for Information Literacy); a position he re-
tained until his early retirement at the end of 
2008. The staff complement of five academic 
posts, with the occasional assistance of profes-
sional colleagues, remained unchanged until the 
retirement of Ivey at the end of 1995 when the 
full-time staff complement was reduced to four. 

Higher degrees 
While the School was located in the Faculty of 

Arts probably from its inception, (but first noted 
as such in the Calendar for 1940) the nomencla-
ture for the Master’s degree in Librarianship was 
Master of Arts (Librarianship). The first of these 
degrees was awarded in 1974. The School moved 
to the Faculty of Education in 1982, after which 
the degree was known as the MBibl. In order to 
equip qualified librarians with the necessary ex-
pertise to conduct independent research, the 
Honours degree was instituted and the first stu-
dents were registered for the BBibl (Hons) in 
1984. A basic four-year BBibl degree had been es-
tablished in 1983 as, according to Ivey ‘neither 
the BBibl (Hons) not the MBibl could, technically 
be offered in terms of the Joint University Statute’ 
without it as a foundational degree qualification. 
In 1983 the School also offered the PhD qualifica-
tion for the first time and the first enrolment took 
place in 1984. By 1988 only one PhD degree had 
been awarded; another eight qualified in the next 
twenty-five years. 

The trajectory towards a mature academic de-
partment is clearly visible in the rate of growth of 
advanced degrees (Figure 1). In the years 1939 to 
1989; 18 master’s degrees were awarded, 16 of 
which were awarded in the period 1965 to1989. 
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Figure 2 compares the Master’s and PhD out-
put of the final twenty-five year period with the 
two preceding periods where the output was sig-
nificantly lower. 

This growth can be seen against the back-
ground of the greater emphasis on research at 
UCT from the 1980s when more demands started 
to be made of academic staff, with respect to uni-
versity expectations that they should all have a 
PhD. The National Research Foundation (NRF) 
started its system of rating the quality of the re-
search of individual researchers in 1983, with the 
humanities and social sciences (the category cov-
ering LIS) joining the system only in 2002. Two 
members of staff obtained their first NRF ratings 
in 2003. From 1989 a total of eight students in-
cluding two staff members were awarded the 
PhD, while the first PhD from the School in 1988 
had also been awarded to a member of staff. 

Threats to survival: 1990-2010 
In 1988 the Academic Planning Committee of the 
Committee of University Principals had started a 
national process of reviewing departments of li-
brarianship, as they were regarded as too numer-
ous (Raju, 2004:77) and therefore too small to be 
viable. The resulting Bunting Report (named after 
the chair of the review committee) published in 
1990, concluded that library education in South 
Africa had to be rationalised and that a number 
of departments should be closed (Raju, 2004:77). 
At UCT therefore, the early 1990s was a period of 
introspection, mostly dominated by concerns 
about future viability and whether its primary fo-
cus on the education of librarians was in accord 
with the development of what had become an 
“information profession”. After much argument 
and energetic debate within the School, the de-
partmental name was changed from School of Li-
brarianship to Department of Information and Li-
brary Studies’ (DILS) to reflect its new orientation 
and the curriculum was enlarged to incorporate 
information – and later – knowledge manage-
ment. 
A thorough review of the Education and other 
faculties at UCT during the late 1990s resulted in 

amalgamation of several into a new ’super 
Faculty’ of the Humanities, which came into be-
ing in 1999.  Several departments from the former 
Faculty of Education moved to the Upper Cam-
pus to form the Graduate School of Humanities.  
DILS also moved to Upper Campus in what was 
the first of several moves: its location changed 
four times in the period 1999 to 2012. The year 
1999 also saw the foundation of the Centre for 
Higher Education Development (CHED), under 
the direction of Professor Martin J. Hall, with the 
specific remit of being an academic organisa-
tional unit to provide a cross-faculty focus on ac-
ademic development. Hall also proposed that 
DILS should join CHED in a different guise: a 
newly recreated Centre for Information Literacy 
(CIL) with the additional role of researching and 
facilitating the campus-wide adoption of infor-
mation literacy as an aspect of academic devel-
opment. The newly forged CIL would also retain 
a “shadow” departmental status in the Faculty of 
Humanities for the purpose of continuing to vali-
date its existing qualifications. The move was im-
plemented at the beginning of 2000. 

CHED proved a largely happy home for CIL 
and something of the academic cognacy experi-
enced in the Faculty of Education was restored.  It 
also meant that CIL had an expanded brief be-
cause its professional education activities were 
now partnered with the development of infor-
mation literacy and techniques for its teaching. 
The latter was to prove difficult to manage.  CIL 
was a pioneer of information literacy initiatives in 
South Africa and had to develop a modus op-
erandi that would enable information literacy in-
itiatives to percolate through UCT.  Early on it was 
recognised that, given the staff available in CIL, 
the notion of individual, one-on-one teaching 
could only work to a very limited extent.  It was 
decided that a portfolio approach would be tried, 
with each staff member being responsible for try-
ing to develop contacts with a particular faculty. 
In addition, CIL decided to develop strong links 
with the Subject Specialists on the Library staff by 
sharing information literacy teaching with them. 
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Figure 1: Master’s degrees awarded: 1989-2014 

 

 
Figure 2: Master’s and PhD degrees awarded: comparison of three 25-year periods 

 

Maintaining a balance between the demands 
of teaching the Library and Information Science 
programme and developing the information lit-
eracy programme proved difficult and CIL occa-
sionally attracted criticism for concentrating on 
the former at the expense of the latter, this being 
expressed as CIL operating too much as a Depart-
ment of LIS rather than on development (the main 

thrust of the work of CHED) of information liter-
acy techniques. In retrospect, it is clear that this 
criticism had merit when we reviewed the scope 
of the development contribution we had made to 
CHED and compared it with the time spent on our 
teaching in the formal academic programme. 

However, the information literacy focus was 
to take a greater prominence in the work of the 
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Cape Higher Education Consortium (CHEC), 
which comprised the five higher education insti-
tutions in the Western Cape.  Early in its existence, 
CHEC developed INFOLIT, a research and devel-
opment programme for information literacy. It 
was supervised by Cathy-Mae Karelse, a member 
of DILS staff on secondment to CHEC and, later, 
by Underwood, also on secondment.  The IN-
FOLIT Project was assessed as having achieved its 
objectives and concluded in December 2002. 

Two factors were of growing concern in this 
period: the low number of applications to study 
and the resulting threat to the survival of a small 
department within the University.  The first pre-
sented an almost intractable problem because, 
despite several campaigns to recruit students, 
the number each year remained small. The major 
changes in South Africa, consequent upon its 
move to a democratic government, included a 
definite slow-down in recruiting for posts in the 
LIS professional domain.  Without the prospect of 
jobs after qualification, prospective students 
proved difficult to attract.  This problem was to 
continue through the early post-millennial years. 
The problem of declining enrolment was that the 
new SA government neglected the funding of 
public libraries the biggest employer of LIS grad-
uates. This situation was corrected in 2007 when 
special and generous funding was ring fenced for 
the development and upgrading of public librar-
ies. The reason for the early neglect can probably 
be attributed to the very pressing needs of a new 
government compelled to find solutions for the 
consequences of decades of apartheid govern-
ment - e.g. clean water for all citizens.  

The second area of concern was governance 
within the University structures. The early loca-
tion of SOL/DILS within the Faculty of Education 
had been an inspired choice: the Department was 
grouped with others with a similar ethos, spread 
of academic domains and professional orienta-
tion. There was a strong cognacy and a sharing of 
similar and complementary research interests: 
this proved fruitful to academic discourse. Per-
haps the first indication of the turmoil to come 

was the assertion by the university administra-
tion that the Education Faculty building on Mid-
dle Campus was not being used to the optimum 
because the Faculty was too small and would as 
explained above shortly be incorporated into a 
much larger Faculty of Humanities comprising of 
an amalgamation of the previous Faculties of So-
cial Science, Arts and Education. 

The new Faculty of Humanities – larger than 
at many universities after a major restructuring at 
UCT –  had quickly proved a cumbersome beast 
to manage and one of the early pronouncements 
by its first dean, Professor Wilmot James, was that 
the days of small, independent, departments 
were past: the future was in multi-disciplinary 
clusters with executive managers.  Left in no 
doubt about the likely fate of DILS, considerable 
thought was given in the Department to “escape” 
strategies.  One route, amalgamation with its sis-
ter department at the University of the Western 
Cape, was pursued. The academic staff of both 
departments had often worked together and 
shared research, and there was little objection to 
the idea of an amalgamation. However, the ad-
ministrators at both institutions seemed incapa-
ble of coming to an agreement – perhaps not un-
derstanding the professional sense of the move – 
and no merger took place. 

In the period between 1977 and 2010, the for-
tunes of the department fluctuated from a high 
point when the first professor was hired in 1977 
marking its maturing into an academic depart-
ment independent of the library, to a very low 
point, when after an institutional evaluation, the 
decision was made by the Executive of the Uni-
versity to close the department at the end of 
2010, a date by which most of the permanent 
staff members would have retired.  

In 2008 a new Vice Chancellor was appointed 
at UCT and shortly after his appointment, he 
started a process to revise the University Strategic 
Plan (UCT Strategic Plan 2010-2014). The Plan 
proposed six strategic goals, each of which was 
accompanied by a number of action plans that 
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eventually also affected the future of librarian-
ship at UCT. 

While the Plan was designed to direct univer-
sity activity and focus attention, it was also the 
basis of a measurement tool reflecting the global 
and national movement towards increasing man-
agerialism and the decline in collegialism (Ram-
phele 2008). Adams has found links between the 
economic rationality as the driving force behind 
the establishment of various systems of govern-
ance, funding and assurance underpinning aca-
demic planning in South Africa after 1994   (2009: 
9). As early as 2003, Cloete and Kulati had already 
argued that “… market competition and the 
emergence of new public management” were in 
part responsible for the rise of managerialism 
that is characterised by increasing power for ad-
ministrators, declining influence of academics, 
and changing lines of responsibility (2003: 243). 
Typifying this manifestation of managerialism is 
“the shift in the authority of faculties from the ac-
ademic unit to the managerial complex” (Jansen 
2009). Jansen noted that the re-styling of the title 
of “Dean” to “Executive Dean” in universities was 
further evidence of this bias towards centralizing 
authority and diminishing the faculties’ influence 
(2009).  

It is arguable that this prevailing managerial-
ism played a role in the eventual decision taken 
by the Senate Executive Committee to close the 
Department. In 2003, Hall had recommended in 
the Medium Term Budget Framework that the 
department be wholly transferred from CHED to 
the Humanities Faculty on the grounds that the 
great majority of the department’s activities were 
LIS-related as opposed to developmentally-fo-
cused information literacy work, and that all the 
fee and subsidy income generated by the depart-
ment accrued to Humanities. Moreover, it had be-
come apparent that the dual mandate of CIL – op-

                                                 
2  Based on the unpublished document “Library and 
Information Studies as a professional discipline: mak-
ing the case to the Faculty of Humanities for the con-
tinuation of LIS teaching and research programmes 

erating as a developmental entity, while simulta-
neously running academic programmes and de-
livering short courses for third-stream income – 
stretched staff capacity to the limit. The Humani-
ties Faculty however, was not persuaded by the 
Business Plan that set out the case for the re-loca-
tion of CIL (or DILS) to the Humanities Faculty and 
would not sanction such a relocation2. 

The result was stalemate. By now the depart-
ment was seen as too small to survive as a stand-
alone department which in the interests of effi-
ciency and presumed cost savings needed to be 
of a critical size. A new review of CIL was ordered 
instead and took place in late 2004. The outcome 
of this academic review was the recommenda-
tion, made in 2005, that CIL would continue in 
CHED but would close at the end of 2010 as staff 
were all nearing retirement and student numbers 
were low. This was an Executive decision that was 
not tested at the Humanities Faculty, the forum 
that would normally receive a recommendation 
of this nature.  

The Phoenix Years: 2011 onwards 
During the period of the announcement of 

closure and 2011 (the date at which the last mem-
ber of staff would have reached retirement age 
and all students should have been seen to com-
pletion) the staff continued to seek ways of re-
versing the decision to close. At the eleventh 
hour in November, 2011, after a routine visit by 
the Vice Chancellor on one of his regular tours of 
academic departments that fortuitously included 
CIL that year, a chink appeared.  At the meeting 
the Vice Chancellor received a final document 
outlining a plan to keep the department open, 
pointing out the imminence of a Carnegie pro-
gramme offering generously funded professional 
education to public librarians. At the same time 
the professional body, Library and Information 
Association of South Africa (LIASA), had made 

at UCT,” written by the then Head of Department, 
Mary Nassimbeni in 2009. 
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representations to the University urging the con-
tinuation of CIL on the grounds of its excellence. 
In response the Vice Chancellor asked a Deputy 
Vice Chancellor to investigate the possibility of 
keeping CIL open.  

In November 2011 at a meeting attended by 
a representative from LIASA, CIL was given the 
go-ahead to continue its teaching and research 
programmes. This, however, would involve a ma-
jor change to becoming administratively located 
under the aegis of the UCT Libraries instead of 
CHED which at that stage was also undergoing 
reconstruction and could no longer incorporate 
the presence of CIL into its strategic objectives.  
CIL was therefore reconstituted as the Library and 
Information Centre (LISC) with its academic 
home, as before, in the Humanities Faculty and its 
organisational location in the UCT Libraries 
where the newly appointed Director was willing 
to house and provide administrative support to 
LISC. Even at this early stage however, the possi-
bility of eventually being fully incorporated into 
the Humanities Faculty was not ruled out. In Jan-
uary 2012, Associate Professor Jaya Raju was ap-
pointed as Head at Associate Professor level on a 
three-year contract to take LISC forward as an ac-
ademic project within UCT3. Initially the Head was 
supported by the recently retired members of 
staff on one-third contracts, with the assistance 
of a part-time administrator. Since 2012, the staff 
complement has been strengthened each year; 
in 2013 by the appointment of a lecturer on a 
three year contract, and in 2014 by the appoint-
ment of two further lecturers. At the end of 2014, 
the position of the Head of LISC was confirmed as 
permanent. 

A decision was taken to follow the existing 
curriculum in 2012 but this year would also see 
the continuation of a process of curriculum re-
newal which had already begun. The new curric-
ulum was informed by trends redefining the LIS 

                                                 
3 This section is based on the LISC Annual Report for 
2012 written by Raju.  

sector and delivery of information and infor-
mation-related services, particularly those in the 
academic and public library sectors which were 
identified in its newly developed strategic frame-
work as LISC’s sector specialisations. This culmi-
nated in the establishment of a new Postgradu-
ate Diploma in Library and Information Studies 
(PGDipLIS) at National Qualifications Framework 
(NQF) Level 8, allowing direct articulation to Mas-
ter’s studies. 

In addition it became obvious that it was nec-
essary to exploit a variety of curriculum delivery 
models to accommodate students coming from a 
diversity of contexts. In 2012 a new approach to 
course delivery led to the design and adoption of 
a ‘block release’ option to accommodate ten 
scholarship recipients in the PGDipLIS from the 
City of Johannesburg Public Library Services. This 
scholarship programme was the Carnegie funded 
‘Next Generation Public Librarian Scholarship 
Programme,’ which had been instrumental in the 
decision to revive the department. This develop-
ment reflected a pleasing symmetry in the Carne-
gie influence on the department, as the head of 
the School in 1940, Immelman, had been 
awarded a travelling visitors’ grant by the Carne-
gie Corporation to enhance his qualifications at 
the School of Library Service at the University of 
Columbia, New York (Taylor 1970:2). 

LISC’s new synergistic relations with UCT Li-
braries quickly revealed the need for deeper level 
skills and competencies in new areas such digital 
curation, research librarianship and leadership 
and management in library and information ser-
vices. These high level skills required master’s 
level study with options for specialisations in 
these areas. With support from the Humanities 
Faculty and the University Administration, LISC 
was able in 2012 to design a new-look course-
work master’s programme, the  Master of Library 
and Information Studies, which addresses the 
skills and competencies required by the modern 
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LIS sector. Furthermore, in 2014 the Humanities 
Faculty approved the introduction of a new MPhil 
in digital curation. Another innovation in the 
Master’s degree programmes has been the intro-
duction of a blended learning model, whereby 
courses are delivered both remotely (online) and 
in occasional contact sessions.  

In spite of the increased activities associated 
with the design and delivery of new courses, LISC 
continues to maintain a focus on research 
productivity and excellence. Currently 16 masters 
and four PhD students are working to complete 
their dissertations. Members of staff are all active 
and productive in research and regularly present 
their findings at national and international con-
ferences on themes including skills for LIS, 
knowledge management, digital curation, re-
search data management, LIS policy, library eval-
uation and impact.  

 

Conclusion 
The commemorative conference gave aca-

demics, researchers and practitioners an oppor-
tunity to reflect on the current trends in LIS in or-
der to map a way forward for a new generation of 
professionals, and to recognise that in the evolv-
ing information landscape, driven by technologi-
cal advancements, information and knowledge 
are central underpinnings for socio-economic de-
velopment. This event provided an opportunity 
for LISC to engage with leading scholars and col-
leagues to explore the critical areas of higher ed-
ucation, change and dynamics, research impera-
tives and the information landscape – the four 
broad themes that framed the conference pro-
gramme and will inform LISC in its continued 
search for excellence in teaching, research and 
social engagement4. This chapter has provided a 
retrospective view to enable LISC to learn from 
the past and further enrich its search for excel-
lence.
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Introduction 
In a wide-ranging lecture about the role of the 

university in the information age at the University 
of the Western Cape in 2009, Manuel Castells 
(2009:1) made the point that universities were 
primarily about processing information: “In a con-
text of a technological revolution and in the con-
text of a revolution in communication, the univer-
sity … (is) a central actor of scientific and techno-
logical change.” What he was drawing attention 
to was the central role of the university in being 
able to work with the extraordinary quantum and 
volume of information – ideas, concepts, dis-
courses, policies, theories and analyses – that the 
technological revolution has made available to 
us, and to our ability to be able to engage criti-
cally with it, to see its strengths, weaknesses and, 
critically, that which it obscures.  

Important about the intervention Castells was 
making, was the emphasis he lay on how much 
one should remain aware of the social dynamics 
surrounding the process of processing infor-
mation. Universities, he argued, had to 
acknowledge how much inequality stalked the 
economies of the world. He urged that, along 
with becoming better processors of information, 
they should, simultaneously, “become the critical 
source of equalisation of chances and democrati-
sation of society by making possible equal oppor-
tunities for people….[thereby] contributing to 
social equality” (Castells, 2009:1).  In the way he 
framed the issues, Castells was talking to a funda-
mental challenge facing us in the South African 
university. How were, and are, we going to work 

with the apparently oppositional projects of what 
he calls “equalisation” and the technology revo-
lution and its extraordinary new possibilities? 
Elsewhere he brings together these questions of 
the social and the technological – the great chal-
lenges of inequality in the broader society and 
the possibilities inherent in the information age – 
to suggest that they constitute for us new ques-
tions about development and what we under-
stand by it (Castells, 2014). 

In this paper I attempt to sharpen the contra-
diction in Castells problematique. I use his foun-
dational injunction in his major texts that we can-
not, anywhere, step aside from the need to en-
gage with the information revolution (Castells, 
1996). In sharpening his contradiction, I argue 
that the informational explosion which Castells 
speaks of consists of more than the bounteous 
opportunities that come with new technologies. 
They also include, as part of the deepening de-
mocratisation through which the world is going, 
better understanding of information which we 
had previously not taken seriously, particularly in 
the colonial context, older knowledges, which we 
had historically ignored, marginalised and even 
delegitimised.  

Important, then, about the contemporary era, 
is not just that we live in a knowledge economy, 
but that the knowledge economy is surrounded 
by and permeated with all the discursive contes-
tations that would have been present and active 
before the world arrived at the state in which it 
currently finds itself. Critical about the technolog-
ical revolution, therefore, is that the proliferation 
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of information happens as political struggles, 
economic wars and cultural contestations all con-
tinue. Important to understand, therefore, is that 
the volume of information at our disposal has in-
creased but that it comes not as a neutral or im-
partial force. The South African university is hav-
ing to confront this reality in heightened ways. 
While many institutions around the world have to 
deal with the realities, on the one hand, of coloni-
alism and the subjugation of their non-European 
cultures, and, on the other, of their full absorption 
into the new global information revolution, what 
distinguishes the South African universities is 
that they were essentially founded on the princi-
ple of cultural superiority and inferiority. How the 
post-apartheid university, against this, under-
stands development and understands its own 
agenda is deeply important. The question, in its 
fullness, speaks directly to the challenges that 
confront South Africa, and particularly to the way 
its colonial and racialised history of inequality at 
the local level pulls it in one direction while its de-
pendence on the new global conditions over 
which it has little control pull it in another direc-
tion. What social, cultural and economic imagina-
tions does a modern African social system culti-
vate for itself?  

The university, I want to argue, is an im-
portant space for facilitating the emergence of 
new approaches to these questions. In present-
ing it as a critical site for facilitating this emer-
gence, I want to develop for it a broader task than 
is generally constructed for it. At the heart of such 
a broader approach is knowledge and particu-
larly the informationally dense form this 
knowledge takes. How does the university en-
gage now with all that it knows? 

The university for development: the two dom-
inant approaches 

In this paper the pathways that are being de-
fined for the South African university in relation 
to these challenges, are critically explored. For 
ease of exposition I describe this challenge as the 
challenge of the University for Development. Be-
cause development is such a contested idea, it is 

important to bring to the surface those meanings 
about it that circulate in the South African envi-
ronment. In the first part of the paper, I distin-
guish between two prominent approaches, that 
of the national patriotic university and that of the 
human capital-intensive university. How, I ask, do 
these two dominant approaches help us in pro-
cessing all the information we are aware of in 
front of us? What do they help us see and what do 
they obscure for us? In the second part of the pa-
per, through a critical engagement with the alter-
natives, I attempt to develop a new synthesis for 
where the university could be going. In the 
course of getting to this, I keep in mind Castells’ 
warning about how universities should be man-
aging themselves in critical times such as this. He 
makes the point that universities, as one of the 
primary sites for the processing of knowledge, 
should not just depend on the availability of tech-
nology itself. The technologies by themselves, he 
warns, introduce into institutions cultures that 
they themselves do not have full knowledge of, 
and, more critically, are not in control of (Castells, 
2009:1). What this raises is the reality that we may 
not always be able to take full control of all the 
factors in the environments in which we function, 
but we do need to understand them better. In the 
South African context, where we have historically 
struggled with understanding the full complexity 
of the factors informing our social circumstances, 
it is in our interests to be better informed about 
the options before us. In doing so, I keep in mind 
Castells’ caution that “the quality, effectiveness 
and relevance of the university system will be di-
rectly related to the ability of people, society and 
institutions” Castells, 2009:1). He is talking about 
us, we who now operate in these institutions. 

The national patriotic university  
How does the state think we should be oper-

ating in these new conditions? The approach of 
the state is, as might be expected, by no means 
singular, coherent and consistent. Different min-
istries bring different emphases to their ap-
proaches. Formally, the state’s agenda is defined 
by White Paper 3 which defines the task of the 
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university as being that of “meet(ing) the chal-
lenges of a new non-racial, non-sexist and demo-
cratic society committed to equity, justice and a 
better life for all” (Department of Education, 
1997:5), while, simultaneously, striving to grow 
and enhance the country’s already strong re-
search culture. Interpreters have taken away from 
White Paper 3 a number of emphases. How this 
base commitment to non-racialism, non-sexism 
and democracy is interpreted by the state is im-
portant to understand.  

An important interpretation of this commit-
ment is evident in recent comments made by key 
government figures about the university. In what 
follows, I try to show what this view is all about.  

In June 2014 the Minister of Science and Tech-
nology at an Academy of Science of South Africa 
(ASSAf) conference on the humanities asked, 
“What is the language that the humanities have 
to offer to policymakers to contribute to the gov-
ernment’s vision of a prosperous, non-racial na-
tion?” (Soudien, 2014a). She had suggested that 
the universities were not in their policies (and she 
had in mind a recent decision by the University of 
Cape Town to broaden its understanding of dis-
advantage beyond the use of ‘race’), reflecting 
the agenda of the state. What she meant was un-
clear, but she intimated that the University of 
Cape Town was not promoting the interests of 
black people. The president of the country, Mr Ja-
cob Zuma, weighed in on the discussion and sug-
gested that the mission of the university should 
be that of patriotism. He did not say that the uni-
versities were unpatriotic, but found himself in 
the midst of his closest allies who were of the 
view, as Jimmy Manyi, spokesperson for govern-
ment at the time, said, that “universities could not 
ignore local issues in favour of ‘internationalism’. 
Mr Zuma said that South Africa was a develop-
mental state and ‘therefore its approach and atti-
tude cannot be informed by European dictates” 
(Redelinghuys, 2014: para 2).  

What Mr Zuma meant by ‘patriotic’ is not 
without its subtleties. He argued that:  

We must do everything possible to 
ensure that our universities never be-
come what Antonio Gramsci de-
scribed as ‘incubators of little mon-
sters aridly trained for a job, with no 
general ideas, no general culture, no 
intellectual stimulation, but only with 
an infallible eye and a firm hand’. 
Graduates must emerge from univer-
sities as complete humans who have 
full appreciation of the history of our 
country, its present and its future. Stu-
dents must emerge from universities 
as patriotic citizens willing to partici-
pate both in the conceptualisation 
and implementation of our progres-
sive programme to transform society.  
We therefore need to reflect with re-
gards to what extent our universities 
now reflect the changes that our 
country has been undergoing since 
1994. (Zuma, 2014: line 75)  

Implicit both in the tone and content of their 
questions of our universities was a sense of irrita-
tion with the universities. Academic freedom yes, 
but, as the President suggested, this academic 
freedom had to be used behind an already estab-
lished progressive agenda – that of the state. 

Central to this critique was and remains the 
contention that the foremost characteristic of the 
former white universities was their whiteness. 
They remained white in their orientation and, 
critically, white in whom they appointed. The Re-
port of the Ministerial Committee into Transfor-
mation and Social Cohesion in Higher Education, 
prompted by a racial incident at the University of 
the Free State in 2008, found that there were 
problems of transformation at every institution. It 
made the comment that not a single institution 
in the country was free of challenge (Department 
of Education, 2008).  

This critique provides one with a clear view of 
the kind of development in our society that this 
dominant approach would like to see. Professor 
Malegapuru Makgoba of the Transformation 
Oversight Committee, a committee instituted by 
Minister for Higher Education and Training Blade 
Nzimande, suggested that the sector was in deep 
transformation trouble. He had developed what 
he called an equity index, which purported to 
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measure the degree to which institutions had 
transformed in terms of their racial composition 
and in relation to their capacity to produce re-
search. He found that “It could take 43 years to 
achieve racial balance among staff in universities” 
(Jenvey, 2013). His own institution he declared to 
be in the middle of the range of institutions which 
had made progress. It was both demographically 
more representative and more research produc-
tive than most. It presented itself, according to 
Makgoba, as the foremost institution in the coun-
try in terms of addressing its development chal-
lenges. In contrast were the problem institutions 
of the country. Amongst these were UCT and Stel-
lenbosch which, as he said, would take hundreds 
of years to transform. While they were doing well 
in terms of their research, they were not including 
the country’s black people. This development 
took a further twist in the context of the debate 
around UCT’s admissions policy which had 
moved away from using ‘race’ as the sole basis for 
its affirmative action measures.  

Makgoba, drawing on his equity index went 
on to make the point that: 

Almost 20 years post freedom, the Eq-
uity Indexes for students and staff in 
the higher education sector show that 
transformation is not only ‘painfully’ 
slow but also embarrassingly so. It is 
an open question whether this self-
regulation (in the guise of autonomy) 
should be allowed to continue or 
should be reviewed. Given the vast in-
vestment in higher education since 
1994 (over R238 billion up to and in-
cluding 2013), the equity return needs 
to be interrogated. The equity index 
study shows that it is difficult to trans-
form ‘privilege’ voluntarily and sug-
gests that extraordinary measures are 
needed. 
The question remains as to the rea-
sons behind this slow progress: is it 
passive resistance or a denial of failure 
by the sector? Is it the abuse of auton-
omy or an abhorrence of accountabil-
ity by the sector? Has government 
failed to provide clear unambiguous 
steering or monitoring mechanisms 
or has it been cowed by the voice of 
the ‘privileged’ at the expense of the 

disadvantaged majority, shying away 
from doing that which is common 
sense in a democracy? Or is it another 
intrinsic problem inherent or integral 
to higher education such as conserva-
tism? (Govender, Zondo and Mak-
goba, 2013: 1-11). 

I will return in the concluding section of the 
paper to a larger assessment of the significance 
of this view for working in a knowledge rich envi-
ronment. But let us look first at the human capital 
view of the knowledge economy.  

The human capital imperative 
The way in which the human capital argu-

ment lands and takes flight in the South African 
context is essentially to argue that apartheid dis-
torted the distribution of skills amongst the peo-
ple of the country. The task of the new state and 
its knowledge producing institutions is then to 
ensure that these skills are available to every-
body. In this the universities become drivers of 
opportunity. Writing from the vantage point of 
the universities of technology, De Beer (2010:91) 
describes them as not merely “old institutions 
with new names but (as institutions which) are 
facing the challenge of earning their rightful 
place in the South African higher education sec-
tor…. as sites of innovation and economic devel-
opment….” 

Two important illustrations of this argument 
are to be found in the Human Resource Develop-
ment South Africa Draft Strategy for Discussion 
2010-2030 (HRDSA, n.d)  and in the National De-
velopment Plan (NDP) (National Planning Com-
mission, 2011). Neither document, it needs to be 
said, presents itself as a straight blueprint for hu-
man capital development. In both documents 
there is awareness of the issues of inequality. 
Nonetheless, the essence of the position taken is 
that human resource development is essential for 
“supporting national economic growth and de-
velopment” (HRDSA, n.d: 7). Kraak (2003: 661) 
spelled out the problem as follows:  

The skills problem is found not only at the 
high-skills end of the spectrum, but also in the in-
termediate and low skills. Each of the skills bands 
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is experiencing acute problems in human re-
sources development.  

Kraak’s argument situated itself firmly in the 
dynamic of the global economy and its shift in 
orientation away from a focus on low-cost labour 
and cheap materials towards  

high-quality, high value-added ex-
port orientated manufacturing and 
services. ...  A necessary corollary to 
this new production regime has been 
the attainment of high participation 
rates in general education and in par-
ticular, the development of multi-
functional skill capabilities…. (The lat-
ter) can be acquired only through 
high levels of general education on 
which appropriate forms of voca-
tional and career-oriented training 
can optimally be built. (Kraak, 2003: 
662). 

A major issue in this analysis is the low partic-
ipation rate in higher education. As Kraak 
(HRDSA, nd: 17) argued elsewhere, low enrol-
ments in further education and training, poor 
outputs of middle-skills levels, poor throughput 
rates, declines in the number of full-time re-
searchers, all point to the important role of the 
higher education sector and particularly the uni-
versities. The HRDSA (nd:17) went on to say that 
“These developments in education and training 
had a dampening effect on the economy at a time 
when there was increased need for priority skills 
due to economic growth and renewal.”  

In relation to this, the NDP places a great reli-
ance on the universities: “The country’s higher 
education system will make a critical contribution 
to economic and social progress, but perfor-
mance of existing institutions ranges from world-
class to mediocre” (National Planning Commis-
sion, 2011:18). And so it seeks to mobilise the 
country around critical education targets.  

It is what these targets are that it is important 
to understand. The targets in the NDP relating to 
higher education are to: 

• increase the higher education participa-
tion rate from 17 percent to 30 percent. 
Enrolments… will need to increase to 
1 620 000 from 950 000 in 2010. 

• increase the number of students eligible 
to study maths and science at university 
to 450,000 per year. The department has 
set a target to increase the number of 
learners eligible for bachelors programme 
to 300 000 learners by 2024, 350 000 
learners who pass mathematics, and 
320 000 learners who pass physical sci-
ence. 

• by 2030, to have 75 percent of academic 
staff with PhDs. The present figure is 34 
percent. 

• produce 100 doctoral graduates per mil-
lion per year. That implies an increase 
from 1420 a year in 2010 to 5 000 a year 
(National Planning Commission, 2011:34-
35). 

In the HRDSA (n.d:37) strategy plan, which 
preceded the NDP, these translate into specific 
commitments and activities: “To increase the 
supply of skilled personnel in areas of science, en-
gineering and technology.” 

How have universities worked with this in-
junction? The University of the Witwatersrand an-
nounced (University of the Witwatersrand, 2011, 
para 6) in its 2011 research report that its newly 
established Directorate for Research Develop-
ment would focus on five priorities, namely: 

• skills enhancement – developing non-
technical skills; 

• knowledge transfer – through one-on-
one mentoring and coaching engage-
ments between experienced and emerg-
ing researchers; 

• recognition – recognising achievements 
in the realm of research; 

• exploiting networks – linking researchers 
with appropriate funders; and 

• removing barriers – assisting to remove or 
reduce (internal) hindrances to research 
(University of the Witwatersrand, 2011:9). 

The University of Technology movement in the 
country has added impetus to these develop-
ments and has seen the establishment of new 
kinds of universities.  While it is important to be 
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aware of how much these universities keep the 
social context in their sights, how they do this is 
significant. The primary mechanism for achieving 
social impact is through what De Beer (2010:94) 
describes as knowledge transfer:  “They should be 
serving society, (assisting in) poverty reduction; 
establishing national infrastructure…; stimulat-
ing innovation and economic growth….” In this 
the universities are, as Hattingh (cited in De Beer, 
2010:92)   says, “among the most important ac-
tors in a national system of innovation.”. There is 
even, in their rhetorical explanations of them-
selves, the commitment that they will include in-
digenous knowledge. But it is their emphasis on 
technology, as institutions which present them-
selves as the major interpreters of the infor-
mation revolution which we should be under-
standing better. As Du Pre (2010: 10) says: 

The aim of technology is to improve 
the lives of human beings. In relation 
to a university of technology it means 
that all teaching/learning pro-
grammes are related activities of a 
university of technology…. At univer-
sities of technology, then, science, en-
gineering and management would 
have top priority. 

Where to Now? 
How does one make sense of these two dom-

inant approaches to agenda-setting in the coun-
try? How do they help us to become better pro-
cessors of all the information we have in front of 
us? How, to return to the approach to processing 
I introduced at the beginning of this essay, do 
they help the universities make sense of what an 
appropriate agenda for themselves might be? If 
one is to work with the opinions of the agenda-
setters themselves, the sector is beset by chal-
lenges. The view of the state is that the universi-
ties have failed to align themselves with its pro-
ject. They have failed to bring into their midst the 
majority of the country’s people, its black people. 
In terms of the second, the country is inade-
quately addressing its skills crisis and this then 
has a “dampening effect on the economy at a 
time when there was increased need for priority 

skills due to economic growth and renewal” 
(HRDSA, nd: 17).  

How do we respond to this? How do we make 
sense of these positions and how do they condi-
tion and influence our capacity to be better pro-
cessors of knowledge?  

I would like to suggest that neither the state’s 
view nor the human capital approach presents a 
sufficiently penetrating framework for under-
standing the density and complexity of our infor-
mational demands. Neither provides the acad-
emy with a clear enough socio-cultural orienta-
tion to guide its processing work. Neither sees the 
challenge confronting the universities in its full 
complexity. What the approach of the state rep-
resents is a narrowly Africanist position. The state 
presents itself as a developmental agency acting 
for ‘its people’. It sees ‘its people’, however, in ra-
cial terms. It constitutes the problem of the uni-
versities through a symptomatic emphasis on the 
effects of apartheid. What apartheid did was to 
systematically impede opportunity for access by 
people it classified as African into the university. 
And so, goes the response of the post-apartheid 
government, the agenda of the university must 
be to address this basic injustice. Access becomes 
then the determinative priority.  

The university, therefore, has to make its pri-
mary task that of correcting the demographic im-
balances in what universities look like. South Afri-
can universities, of course, have the historic obli-
gation of widening and accelerating access into 
their midst. This obligation is unchallengeable. 
They are morally, politically, and on the simple 
basis of the good sense of diversity required to be 
open. Openness is a value which they have to 
propagate. But a university can never construct 
its agenda on a limited understanding of access. 
It cannot use racial demographic representivity 
as the primary point of reference for the agenda 
it would wish to follow. Representivity can be 
made a desirable condition, but it cannot be pro-
jected as the basis for how the university should 
function. The point needs to be made that many 
South African universities have already achieved 
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what this agenda of the state is demanding, but 
show little sign of an increase in their capacity to 
process the information which is in front of them. 
They are complying with many of the policies de-
veloped by the state. What they are not doing is 
to innovate in relation to the problems which the 
society is facing. This requires complex infor-
mation-gathering and information-processing 
capacity. This capacity is, of course, in the labora-
tories and in the seminar rooms where scholars 
are debating and making sense of the issues. But 
it is also in the libraries which are called upon now 
to be able to anticipate the kinds of issues and the 
quality of the information needed to make sense 
of these issues.  

The libraries and their staff members thus 
have to understand much more clearly what the 
most relevant and pertinent information is that 
should be available to the scholars and the scien-
tists in the university.  It also bears emphasizing, 
as the example of many African universities 
demonstrates, that it takes more than replacing 
white figures with black figures to create the con-
ditions inside the university for it to engage with 
the essential challenges in society. An important 
African intellectual Babuuzibwa Luutu com-
mented in a recent address to a conference on 
transdisciplinarity that many universities in Africa 
had attempted what he called the Africanisation 
route and failed. The Africanisation he was talking 
of was the wholesale overhauling of the profes-
soriate (Soudien 2014b). It had to be alert to the 
complexity of the information and their 
knowledge frameworks. It was not simply taking 
knowledge as it came from the West, but also 
knowledges which may previously have been 
suppressed and were now, as the world was be-
coming more open to alternative explanations of 
how the world worked, very much more availa-
ble.   

The human capital approach, similarly, re-
veals itself as a limited framework. Again, as in the 
approach of the state, it has the virtue of drawing 
attention to real challenges. It is a reality that 
apartheid produced a skewed labour market in 

which high-level skills were reserved for people 
classified white. But the human capital approach 
sees the problem in exactly the same sympto-
matic way as the state’s Africanist approach does. 
People were denied skills and so, therefore, it is 
the obligation of the state to redress this injus-
tice. Appealing as this argument is at one level, 
and correctly requiring a systematic response on 
the part of the state, how the meaning of skills is 
constructed in this argument is problematic. It ef-
fectively narrows it down to a restricted idea of 
competence. The task of the universities is to 
make competent those who lacked this capacity 
before. The university’s task is then effectively in-
strumentalised. What is not addressed is the se-
lection and the substance of the competences. 
Not clearly brought into perspective are ques-
tions of whether the competences are by them-
selves sufficient, how they address questions of 
people’s capacity to cope with the new condi-
tions of the economy, and, critically, whether 
they provide young people emerging from the 
universities with the attributes to engage with 
the complexity of their society and the knowl-
edges that may be required to operate in the so-
ciety in critical and socially productive ways.  

The point to emphasize is that neither the 
narrow Africanism of the state nor the limited in-
strumentalism of the human capitalists sees the 
complexity with which an information processing 
institution has to work.. I want to suggest that the 
circumstances we confront in South Africa de-
mand even more. The racialised nature of our 
South African inequality has come to produce 
complex epistemological and ontological si-
lences which we in the university are required to 
process. We now know this. We now know that 
the particular modernism that developed 
through colonial and apartheid South Africa 
structurally placed African systems of knowledge 
– customs, cosmologies, belief systems – in a po-
sition of inferiority. Out of this grew a modern sci-
entific complex which at no stage engaged with 
African knowledge. Its assumption that African 
knowledge was inferior by definition meant that 
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none of the whole complex of what Africa had in 
its scientific repertoire about everyday life, about 
the relationship of human beings to the ecology 
in which they found themselves, about physical 
and psychological phenomena, counted for any-
thing. The point now is that the ascendancy 
which dominant western knowledge enjoys in 
the university is enjoyed by virtue of the sheer as-
sertion of power. Historically outstanding is the 
need for a reckoning, on completely different dis-
cursive terms, of what the value of this delegiti-
mated knowledge is. The university has to 
acknowledge the historical condition of aliena-
tion that has accompanied its ascendance in the 
last 100 years. It is not just African people’s phys-
ical access into the university which matters, but 
the full array of knowledges which have accom-
panied and supported their capacity to survive 
which the university needs to understand. At the 
core of the issue of the discussion is the full rep-
ertoire of approaches which African people have 
used to pose and solve the problems of their daily 
lives.  

In confronting where we are now, the univer-
sity needs to engage with the fullness of what we 
as a human species now knows. It is not just the 
affordances of new technologies and their ex-
traordinarily powerful insights to which the uni-
versity needs to apply its mind, but also how 
these new technologies relate to older appar-
ently less useful and relevant understandings of 
the world. The critical unarticulated question is 
how we South Africans, who find ourselves in a 
socio-cultural environment in which the most ad-
vanced technologies exist side-by-side with older 
knowledges that have been deliberately margin-
alised, but which retain their significance in many 
people’s lives, develop a new socio-cultural liter-
acy which is radically multi-cultural. It is here, I 
suggest, that that the university needs to assist. 
As a site which processes knowledge, how does it 
develop in its students the capacity to process 
the knowledge of the future and of the past? In 
doing this the university locates itself much more 
fully and more self-consciously in the full expanse 

of history and possibility. What a modern  and 
self-aware knowledge system that is acutely sen-
sitive to its African locatedness looks like, is an es-
pecially important task of the university to ad-
dress, and to become, as Castells (2009:1) argues, 
“the source of cultural renewal and cultural inno-
vation which is linked to the new forms of living 
which we are entering”. 

In terms of these “new forms of living”, it is im-
portant to note how new initiatives that have 
come into being in the country, such as the new 
Centre for Excellence in Scientometrics and Sci-
ence, Technology and Innovation Policy (SciSTIP), 
approach the question of working with these 
changed information conditions. They empha-
size the necessity of building the knowledge 
economy in South Africa in inclusive ways. In do-
ing so they make clear an awareness of inequality 
(Making the Connection between Science and 
Society, 2014: 2). Signalling an awareness of ap-
proaching knowledge-production from a con-
scious ethical stance is important. Approaches 
such as these are important. They constitute crit-
ical developments for thinking about how the 
university presents itself as a site for the pro-
cessing of complex information. But even they do 
not go far enough. What is needed is a clear re-
sponse on the part of the universities that they 
understand the cognitive injustices in which they 
have been complicit as major participants. There 
has to be a new dialogue.  

The terms of this dialogue need to begin with 
an acknowledgement of the multiplicity of the 
forms of information and forms of knowledge we 
have at our disposal. Critical in this is a recogni-
tion of the plurality of paradigms of knowing. This 
is what one might call an epistemic challenge. 
What do we do with this? We need to begin with 
the acknowledgement that historically we over-
looked other approaches to making sense of the 
world around us. This is the beginning of a pro-
cess of engaging with the historical questions of 
recognition amongst us. When we have done 
that, we need to begin a serious dialogue around 
the value of all the knowledges in our intellectual 
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orbit. This is at one level a matter of sharing what 
we know, the democratisation of knowledge. The 
principle behind this sharing needs to be clear. 
We need to assert the basic value that our stores 
of knowledge, our knowledge systems, our un-
derstandings of life and of our relationships with 
one another, can no longer be projected and de-
fended on the basis of ethno- religio-, class- or 
cultural-centric claims. We are in a situation now, 
and this is important to understand, where we 
can no longer present ourselves to each other 
without explanation. We now need civilising pro-
cedures for how to deal with ourselves in each 
other’s presence. Given how badly we have man-
aged this challenge of being alongside of and in 
relation to each other in the past, our utter failure 
to appreciate our complex capacities, and our in-
ability to see beyond our skins, the task before us 
is great. But, and this is the incredible learning op-
portunity before us, nothing can be taken for 
granted and so we are going to have to come to 
a much deeper appreciation of each other and of 
what we know. Hopefully what will come out of 
this is both self-affirmation and humility: the affir-
mation that we bring something different and 
the humility that we always have much to learn. 

This is the challenge with which this set of 
readings grapples. This text emanates out of 

South Africa, that complex child of modernity 
with its often unacknowledged and therefore un-
examined racialised scientific epistemologies is 
an extraordinary moment in the sociology of 
knowledge. The modern South African university 
library has to place itself at the heart of this pro-
cess. It has to see itself as a resource, as a site of 
facilitation for learning and so as constantly be-
ing able to anticipate the needs of knowledge-
seekers. But, as knowledge is democratised and is 
available more freely, it has to learn how to work 
much more closely with everybody within its 
reach, including the makers of knowledge. It has 
to come to this new phase in which we find our-
selves with an awareness of how political knowl-
edges are, and that knowledges have histories. 
The demand on librarians is now great. They need 
to, as would have been the case in the past, know 
their subjects well. They now need to go beyond 
that. They need to see their subjects in their full 
complexity and be able to mediate the possibili-
ties and the challenges that come with these 
knowledges. In this sense, the library is a powerful 
site for development, a space in which the value 
of information, data and knowledge, from all 
quarters, can be explored, critiqued and built 
upon. 
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Introduction 
In a highly networked 21st century digital in-

formation landscape, Library and/or Information 
Science (LIS) education carries the responsibility 
of producing graduates who are able to effec-
tively mediate this dynamic environment. Rap-
idly evolving information and communication 
technologies (ICTs) have dramatically trans-
formed library and information services, particu-
larly in the higher education environment where 
it has led to a revolution in scholarly communica-
tion (Riley-Huff & Rholes, 2011; Goetsch, 2008). 
This in turn has impacted on the knowledge and 
skills requirements of professionals practising in 
the information environment. Hence LIS curricu-
lum content and delivery need to respond appro-
priately to the knowledge and skills demands of 
this changing information landscape. This paper, 
taking a mixed-methods research approach, uses 
qualitative and quantitative data gleaned from 
relevant literature, an email questionnaire survey 
of LIS school heads in South Africa coupled with 
an appraisal of the websites of these schools, and 
content analysis of recent relevant job advertise-
ments, to address the following critical question: 
How has LIS education in South Africa responded 
to the dynamic information landscape? Using 
what is referred to as heutagogical teaching and 
learning theory (Hase & Kenyon, 2000), this paper 
focuses on South African LIS schools’ curriculum 
content and delivery responses to a fast evolving 
information environment. The outcome of this in-

quiry, it is hoped, will highlight critical issues re-
lating to LIS education in South Africa in an infor-
mation age impacted on by rapid technology de-
velopments. 

Theoretical framing 
It is common knowledge that the use of ICTs 

has changed higher education pedagogy. Exam-
ples include: the  adoption of online learning or 
e-learning using Web 2.0/3.0 interactive technol-
ogy, blended delivery of instruction (combina-
tion of online and face-to-face learning), synchro-
nous and asynchronous communication, virtual 
use of audio-visual media as well as text, educa-
tional resources being freely available via the In-
ternet (OERs) and the seamless access to infor-
mation resources for educational purposes via 
open journal publishing and institutional reposi-
tories - with much of this being mediated via mo-
bile devices such as smartphones and tablets. In 
such an environment of constant change, virtual 
engagement, and a high degree of mobility and 
flexibility, what is taught (content) and how it is 
taught (delivery) become critical. Hase and Ken-
yon (2000) found that traditional teacher-cen-
tered methods and practices of teaching (peda-
gogy – for example in primary and secondary 
schools) and adult student-centered teaching 
(andragogy – for example, in higher education) 
were not entirely satisfactory in meeting the 
learning needs in contemporary 21st century so-
ciety in which “information is readily and easily 
accessible”. Hence they built on existing human-
istic theory to formulate the heutagogy teaching 
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and learning theory which will be more suitable 
to the digital information environment as it fo-
cuses on self-determined or self-directed leaning 
(Hase and Kenyon, 2000). For Hase and Kenyon 
(2007) the “unpredictability and turbulence of 
the [digital] environment” required a heutagogi-
cal approach to education to develop “capable” 
individuals who have high self-efficacy, know 
how to learn, are creative,  have the ability to use 
competencies in familiar as well as in new situa-
tions, and work well collaboratively (Myburgh & 
Tammaro, 2013: 223).  

According to Myburgh and Tammaro (2013: 
225) “heutagogical approaches place the ulti-
mate responsibility for learning on the learner, 
who must develop self-directive competencies” 
and hence the usefulness of this approach to 
“methods of educating information profession-
als”.  Such self-directed learning is “dependent to 
a large extent on information – connecting with 
others and sharing ideas, discovering and sharing 
information, and collecting and making meaning 
of information” (Myburgh & Tammaro, 2013: 
225). The use of ICTs, explained Myburgh and 
Tammaro (2013: 227), supports the heutagogical 
approach because it facilitates learner generated 
content (e.g. blogs, wikis, websites, Facebook an-
notations, and Twitter notes), active engagement 
in the learning process, group interactions and 
reflective practice. The heutagogical approach is 
also closely associated with critical pedagogy and 
constructivist approaches to learning, both of 
which encourage learners to view the world criti-
cally and to build their own meaning of the world 
drawing from their experiences and engage-
ments with reality. The latter learning ap-
proaches, claimed Walster (1995: 247), lent them-
selves to LIS education in the 1990s as they were 
well suited to learning environments involving 
“online instruction, interactive environments, 
electronic access, and electronic training…” 
which emerged during this time. The characteris-
tics of these approaches to teaching and learning 
in which contemporary context and sense mak-
ing by learners themselves are central, are used in 

this paper to ascertain South African LIS educa-
tion responses (in terms of curriculum content 
and delivery) to a changing information land-
scape. 

Review of selected literature 
“That technology has wrought tremendous 

changes ….some will even claim…havoc…in the 
[LIS] professional and educational domain alike, 
will not be denied by many”, claimed De Bruyn 
(2007: 111). Erdman (2008: 94) made reference to 
a “field [that is, LIS] where the line between librar-
ian and computer tech is blurred more and 
more”. Hence the re-defining of LIS jobs and the 
emergence of new job titles such as ‘Digital Strat-
egies Librarian’, ‘Digital Technologies Librarian’ 
and ‘Teaching and Learning Librarian’ (Redefining 
LIS jobs, 2007). Accordingly, LIS education course 
content the world over began to show evidence 
of increasing infusion of ICTs as well as a broad-
ening of curricula in response to “broader infor-
mation environments that transcended tradi-
tional libraries” (Ankem, 2010: 214-215). To sup-
port this broadening of the scope of their teach-
ing offerings some LIS schools entered into “stra-
tegic alliances” with other academic disciplines 
so as to draw on their knowledge and expertise 
or hired teaching staff from other disciplines (An-
kem, 2010: 215) such as Computer Science, Infor-
mation Technology, Information Systems, Soft-
ware Engineering. Raju (2013: 250) reported that 
LIS schools have come to “include the ‘I’ word or 
to even omit the ‘L’ word to embrace diversifica-
tion caused by evolving…ICTs”. And more re-
cently, some LIS schools have chosen a more dis-
tinct paradigm shift to become iSchools which fo-
cus on embracing the issues, opportunities and 
challenges of the information age (Bonnici, 
Subramaniam & Burnett, 2009: 264) generally and 
not libraries per se. On the whole, the picture is 
one of a highly turbulent environment, both ed-
ucationally and professionally. 

The broadening or diversification of the LIS 
curriculum in response to the impact of evolving 
ICTs on the information landscape, brings with it 
the challenges of defining the core LIS curriculum 
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to meet the demands of the modern information 
workplace. IFLA (International Federation of Li-
brary Associations and Institutions), in its 2012 re-
visions to the Guidelines for Professional Li-
brary/Information Educational Programs (IFLA, 
2012: 2), remarked not only on the need to ac-
commodate the “Internet and other digital tech-
nologies” into the core of LIS education but also 
obliquely referred to the blurring of boundaries 
between LIS and related disciplines (alluded to 
earlier), indicating the diffuse and diverse nature 
of the evolving information landscape – and 
hence the challenge of pinning down an educa-
tional core.  

Miller (2007: 203) questioned, in the context 
of the need for LIS professionals in the current 
digital age, to “understand and help to augment” 
the teaching and learning process [particularly in 
higher education], whether new LIS graduates 
have the required knowledge and skills to “meet 
the demands of this new era of information ac-
cess and learning”. Hence in his study, Miller 
(2007: 203) called for “a need to recalibrate the LIS 
core curriculum”. He usefully pointed out that de-
spite LIS “competing with other [information re-
lated] disciplines, it still held the professional cor-
ner” when it comes to teaching people to be effi-
cient and effective in their search for information 
(particularly in the complex digital terrain). Hence 
Miller (2007: 206) argued for not just the inclusion 
of technology knowledge and skills in the LIS 
core curriculum, but, very importantly, pedagog-
ical knowledge and skills as well. Technology has 
shifted the focus from the intermediary activities 
of librarians (e.g. reference work) to empowering 
the end-user to effectively and efficiently navi-
gate the complex digital information terrain (Ri-
ley-Huff & Rholes, 2011: 131). Hence the need on 
the part of academic librarians for understanding 
of pedagogy and instructional design theory and 
practice (Miller, 2007: 207) which has not, tradi-
tionally, been part of the education and training 
of LIS professionals. 

Miller (2007: 213-215) recommended that LIS 

education should look to the discipline of Educa-
tional Technology to strengthen its core curricu-
lum with the inclusion of teaching and learning 
for librarians. In proposing a “course template” in-
cluding both technology and pedagogy for li-
brarians, he interestingly added teaching and 
learning theory relating to curriculum delivery, 
for example, distance education and learning 
management systems, and explained that his 
proposed course would be delivered to students 
in a “hybrid (that is, blended – combination of 
face-to-face and online learning) environment” 
using “course management software” that may 
“be easily adapted to be offered totally as an 
online course”. Innovative curriculum content 
delivery (blended or online formats) has much 
relevance for LIS education in the current digital 
age as it presents opportunities for it to reach a 
wider audience of students and here again, LIS 
education would need to reach out to other dis-
ciplines, such as Educational Technology, to man-
age this form of content delivery with efficiency. 
Mezick and Koenig (2008: 604) made the useful 
observation that with virtual delivery of curricu-
lum content, “learning is reinforced because the 
medium of delivery is also the subject matter” in 
that LIS students “utilize the very systems that 
they will be using in the workplace”; the virtual 
learning environment allowed students “to learn 
from the environment as well as from the content 
of the course”. It is also transformative in that it 
allows both students and educators to become 
more online-focused in an e-learning higher edu-
cation environment. 

Raju (2014: 169), in a study of the knowledge 
and skills required for LIS professionals to effec-
tively mediate a digital era academic library, con-
cluded that a “blend of discipline-specific 
knowledge, generic skills (general skills that ap-
ply to all disciplines e.g. problem solving) and 
personal competencies (attitudes, values and 
personal traits)” was required. Hence it is the re-
sponsibility of LIS educational programmes to 
strengthen these various skills sets. Discipline-
specific knowledge would always remain at the 
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core of LIS education. However, Bronstein (2007: 
74) pointed out that personal competencies, 
which she referred to as “personal or social skills”, 
are difficult to identify and measure. Nonetheless, 
she posited that it was important for LIS pro-
grammes to develop areas of study that focus on 
developing students’ social skills as such skills 
(e.g. interpersonal skills, teamwork, ability to re-
spond to the needs of others) are  required to 
strengthen a user-centered approach to infor-
mation work. This assertion is particularly im-
portant in view of the fact that technology, spe-
cifically the Internet, has led to the democratiza-
tion of access to information (De Bruyn, 2007: 
109), whereby the focus has shifted from the in-
formation professional as the intermediary to the 
end-user of information. Hence the importance 
of a user-centered approach to information work 
which requires well developed social skills on the 
part of LIS professionals. 

This review of selected literature highlights 
trends relating to the impact of rapidly evolving 
technology on the LIS workplace, particularly in 
the higher education environment, and the im-
plications of resulting workplace skills and com-
petency requirements for the depth and breadth 
of LIS curriculum content as well as its delivery to 
students preparing for professional participation 
in a dynamic information environment. 

Empirical component  
The characteristic  features of Hase and Ken-

yon’s (2000; 2007) heutogogical teaching and 
learning theory which more appropriately ad-
dressed the learning needs for a digital infor-
mation environment, together with learning re-
quirements for such an environment identified 
from the literature reviewed, were used to iden-
tify trends from a 2014 email questionnaire sur-
vey of LIS school heads (HoDs) in South Africa 
(around issues of new themes taught, curriculum 
delivery modes and staff expertise using open-
ended questions) as well as from content analysis 
of the websites of these nine LIS Schools which 
were currently operational.  Data extracted from 
these empirical sources,  as evidence of current 

curriculum content and delivery in LIS education 
in South Africa, were also juxtaposed against 
knowledge and skills requirements  extracted 
through content analysis of the job requirements 
in 2014 job advertisements emanating from the 
academic library  sector which seems to be the 
most affected by rapidly evolving ICTs. The juxta-
position was to ascertain whether LIS education 
in South Africa was speaking to the knowledge 
and skills needs of the digital information envi-
ronment.  

Content analysis of job advertisements is a 
well-established method of ascertaining require-
ments of the employment market (Orme, 2008: 
620, 623; Ocholla & Shongwe, 2013: 35). The  
learning needs for a changing digitally oriented 
information environment identified in the litera-
ture were populated on a chart (see Table 1) and 
frequency counts of these were recorded in the 
columns representing LIS schools (HoDs’ re-
sponses and website analyses) and job advertise-
ment requirements. It was considered useful to 
combine LIS school HoDs’ responses and website 
analyses as together these two sources of data 
represented the positions of the individual LIS 
schools in the areas being probed. 

This mixed methods approach was useful in 
“drawing on both qualitative and quantitative re-
search” for a “more complete understanding” of  
the research problem (Creswell, 2014: 218) artic-
ulated in the question: How has LIS education in 
South Africa responded to the dynamic infor-
mation landscape? The LIS schools surveyed 
were those from the Universities of Fort Hare, 
Cape Town, KwaZulu-Natal, South Africa, Lim-
popo, Zululand, Pretoria, Western Cape and the 
Durban University of Technology (nine currently 
active LIS schools in South Africa. There was no 
response from Walter Sisulu University or an ac-
tive LIS school website for it. Thirty (30) academic 
library professional level job advertisements 
were analysed; these were systematically col-
lected during 2014 from the weekly Mail  & Guard-
ian  newspaper (a popular source of advertise-
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ments in the higher education sector in South Af-
rica) as well as from the online source LiasaOnline 
(listserv of the LIS professional body in South Af-
rica) and related online lists to allow for the cur-
rent trend in the digital environment where or-
ganisations choose to advertise jobs online only 
(Reeves & Hahn, 2010: 118), largely to cut costs. 
Table 1 presents the analysis of data in a “mixed 
methods data analysis” form which involved “the 
mixing of two forms of data [qualitative and 
quantitative] concurrently and sequentially in a 
single project” (Creswell & Plano Clark, 2011: 212). 

Discussion of findings 
It is clear from Table 1 that, in terms of disci-

pline-specific knowledge or what is referred to as 
professional knowledge, there is 100% correla-
tion between presence of this in the curriculum 
content of all nine LIS schools and the require-
ments of the workplace, in the case of the aca-
demic library sector. The same is evident (see Ta-
ble 1) for relevant technology infusion into LIS 
curricula in South Africa – the literature reports 
(Ankem, 2010: 214-215) that LIS schools the 
world over (and South Africa is not any different)  
have increasingly infused ICTs into their curricula 
in response to the impact of evolving technology 
on the LIS professional domain. However, within 
the South African LIS educational domain not all 
nine schools have introduced new curriculum 
themes and relevant technology skills at the 
same pace in response to the changing infor-
mation landscape. For example, one LIS school 
HoD admitted, in some instances, to “lagging be-
hind international changes to the information 
landscape”, while other schools seem to have 
pushed ahead since 2010 with new offerings in 
areas such as  Research Librarianship, Digital Cu-
ration, and Content Management Systems and 
Repositories, covering topics such as the Open 
Movement (open access, open content e.g. OERs, 
open data, etc.), HTML and XML, RDA and Dublin 
Core, Online AACR2 and Online Dewey,  and Vir-
tual Reference. 
In terms of curriculum delivery, all nine LIS 
schools (according to the heads surveyed) have, 

in one way or another, exploited available tech-
nology to embark on new curriculum delivery 
methods to reach a wider audience of learners. 
These include, Blackboard, Moodle, Videoconfer-
encing, Vula (institution specific and Sakai sup-
ported) coupled with ‘block release’ student reg-
istrations, blogs, online discussion forums, social 
media (Facebook and Twitter) and blended deliv-
ery (combination of face-to-face and online learn-
ing). While some schools’ websites were very de-
tailed and up-to-date, others were not as current 
and comprehensive - this could probably explain 
why Table 1 reflects only a 61% presence for 
online delivery modes despite the 100% re-
sponse on this issue from LIS HoDs. Academic li-
braries, strangely, in their job advertisements do 
not seem to be interested in online instruction 
skills despite a significant 83% interest (see Table 
1 and Figure 1) in hiring professionals with some  
teaching/instruction skills and the literature 
(Mezick & Koenig, 2008: 604) emphasizing the 
value of online learning in teaching users how to 
access information. While one or two LIS school 
heads claimed that it is still early days and they 
are “still experimenting” and hence success of 
curriculum delivery via new delivery methods is 
difficult to ascertain, most of the nine schools 
were satisfied with their new delivery methods 
with some commenting that both students and 
academics enjoyed the flexibility it offered and 
the “ease at which [sic] data can be updated and 
the quick feedback [that is possible]”. In fact Hase 
and Kenyon (2000; 2007) observed that it is pre-
cisely for these reasons that online learning is so 
conducive to self-generated learning which is 
core to heutagogical education.  

Regarding main challenges relating to deliv-
ery of new curriculum content in the current dig-
ital age, LIS school HoDs listed a variety of issues, 
including Internet access difficulties, meeting the 
learning needs of a diverse cohort of students, 
competition from “cognate institutions”, varia-
tions in students’ digital literacies, diversity of de-
livery technologies, attracting students to the 
programme, and inertia on the part of especially  
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Table 1: Indications of heutagogical approaches to education in South African LIS Schools 

Learning needs for the changing 
digitally oriented information en-
vironment to produce 
“capable”  individuals (Hase & 
Kenyon 2000; 2007) for this en-
vironment 

LIS Schools 
(HoDs’ 

responses & 
website 

analyses) 

LIS Schools 
(HoDs’ 

responses & 
website 

analyses) 

Job 
advertisement 
requirements 

Job 
advertisement 
requirements 

 Frequency % age Frequency % age 

High rate of self-efficacy - 0% 2 7% 

Know how to learn - 0% - 0% 

To be creative - 0% 7 23% 

To be able to use competencies 
in familiar and new situations 

- 0% 4 13% 

To be able to work well collabora-
tively 

1 6% 16 53% 

To be a self-directed/independ-
ent learner 

- 0% 9 30% 

Make meaning of information in 
its context/construct knowledge 
using own experiences 

1 6% 1 3% 

Engage in reflective practice - 0% - 0% 

To be critical and analytical 1 6% 9 30% 

Have discipline-specific/profes-
sional knowledge and skills  

18 100% 30 100% 

To be technology (ICTs) proficient 18 100% 30 100% 

To be skilled for the broader in-
formation environment (and not 
just traditional libraries) 

17 94% - 0% 

Have teaching and learning (ped-
agogical) skills to instruct others 
on accessing information 

1 6% 25 83% 

To be able to teach and learn via 
online instruction using learning 
management systems/software  

11 61% - 0% 

Social skills for a user-centred ap-
proach to information work (cli-
ent/learner focus, communica-
tion skills, interpersonal skills, 
etc.) 

2 11%  28 93% 

TOTAL  9 + 9 (18) 100% 30 100% 
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Figure 1: Selected learning needs: LIS Schools and Job advertisement requirements – comparison 

 

older academics  to embrace new knowledge and 
new technologies relevant to the LIS discipline. 
These are understandable and anticipated issues, 
many of which require medium to long-term in-
stitutional responses.  

In view of the diversification of LIS curricula, 
globally, to en-skill graduates for a broader infor-
mation market, as articulated in the literature 
(Ankem, 2010: 214-215) as well as by LIS schools 
in South Africa (see the 94% presence of this 
trend in Table 1), it is surprising that the majority 
of these schools (according to the HoDs sur-
veyed), if they did make any new appointments 
in the last five years, did so from among LIS gen-
eralists. There were just one or two cases of an ap-
pointment of a LIS or IS (Information Science) ac-
ademic with specialist expertise in Information 
Technology or Knowledge Management or Ar-
chive and Records Management. There were only 
three  schools who  made appointments in the 
last five years from disciplines outside of L/IS, and 
these have been from cognate disciplines such as 
Computer Science, Enterprise Content Manage-
ment/Digital Curation, Law, Education, and Agri-
cultural Information Systems. Perhaps this will 

grow in the future to join the international trend 
reflected in the literature (Ankem, 2010: 215) 
where it is not uncommon to find LIS schools 
broadening their focus through “strategic alli-
ances” with other cognate disciplines or hiring of 
staff from these disciplines. This not only ad-
dresses viability and diversification issues but 
also promotes interdisciplinarity which is much 
valued in higher education teaching and re-
search. That Table 1 reflects a nil score in this 
learning area for employer requirements as op-
posed to 94% on the part of LIS schools is not nec-
essarily anomalous, as it is the responsibility of LIS 
schools to ensure the employability of their grad-
uates by broadening their skills base; that is, this 
forward thinking role sits with the education sec-
tor rather than with the employment sector. 

It is evident in Table 1 that heutagogical edu-
cation places more emphasis on generic skills 
compared to discipline-specific knowledge and 
skills, a point re-iterated by Hase and Kenyon 
(2000) when they explained that in a 21st  century 
world where “information is readily and easily ac-
cessible” and where “change is so rapid”, disci-
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pline-based knowledge does not adequately pre-
pare one “for living in modern communities and 
workplaces”; that “modern organisational struc-
tures require flexible learning practices”. Hence 
one finds the dominance of generic skills in heu-
tagogical education (see Table 1). It is interesting 
to observe in Table 1 that, in almost all of these 
generic learning areas, South African LIS schools 
have a very meagre showing. One may argue that 
much of this skills training is embedded in the 
curriculum and hence not overtly visible via LIS 
schools’ websites and curriculum outlines. The 
proponents of heutagogical education may ar-
gue then that this lack of visibility may also be in-
terpreted as a lack of emphasis on these critical 
learning areas as opposed to the prominence 
given to discipline-based knowledge and skills.  

Figure 1, in the form of a bar graph, highlights  
six of these generic learning areas from Table 1 to 
draw attention to the fact that despite demands 
from the employment sector (in this case aca-
demic libraries) for these generic skills needs, ev-
idence from LIS schools seem to indicate an un-
der-performance in these areas. A worrying reve-
lation in this illustration (Figure 1) is the 83% de-
mand in job advertisements for teaching and 
learning (pedagogical) skills and a mere 6% 
showing from the LIS schools.  This is an area, par-
ticularly, that needs immediate attention on the 
part of LIS schools as the literature (for example, 
Miller, 2007: 207) is vocal about the need for in-
formation professionals to understand pedagogy 
and instructional design and theory to be able to 
empower the end-user to learn to navigate the 
complex digital information terrain to contribute 
to him/her becoming a self-directed and inde-
pendent learner. A further area of concern is that 
of social skills for a user-centered approach to in-
formation work (see Figure 1) where, again, LIS 
schools fall far short of employer requirements. 
The literature (for example, De Bruyn, 2007: 107) 
explains that technology, particularly the Inter-
net, has shifted the focus from the information 

professional as the intermediary to the end-user 
of information. For this reason social skills such as 
user/client-centered orientation, become critical.  

Conclusion 
This paper addressed the question: How has 

LIS education in South Africa responded to the 
dynamic information landscape? It focused on LIS 
education in terms of curriculum content and de-
livery and in doing so framed the enquiry using a 
heutagogical approach to education which is 
deemed appropriate to educational preparation 
for a changing and highly digitised information 
landscape of the 21st century because of its focus 
on current context and the centrality of the 
learner in directing his/her own learning. Such an 
analysis, using a mixed methods research ap-
proach for data collection from relevant litera-
ture, LIS schools and relevant job advertisements 
revealed that while LIS schools in South Africa are 
on the whole doing well in the current  digital in-
formation context in terms of discipline-spe-
cific/professional knowledge and skills (including 
technology imperatives) vis-á-vis employer re-
quirements, they have not come off well in the 
generic learning areas which, according to Hase 
and Kenyon (2000; 2007: 112), are critical to pro-
ducing “capable” people for “capable” organisa-
tions. Amongst these deficiencies, two learning 
needs that require  urgent attention by LIS 
schools in South Africa are those associated with 
1) teaching and learning skills for information 
professionals, which traditionally have not been 
part of the education and training of information 
professionals;  and,  2) social skills for a user-cen-
tered approach to information work, especially in 
the context of the “democratisation of access” to 
information made possible by technology and 
the resulting  “emancipation” of  the end-user of 
information (De Bruyn, 2007: 109) that is so viv-
idly expounded in the literature.
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I was tasked to talk about “what change is?” at 
the LISC75 Commemorative Conference – more 
specifically, to consider what change is through 
the lens of its significance to education. Why is it, 
I’ve been asked, that we need to change to make 
higher education more relevant? How do we 
ensure that the higher education system matches 
the needs of new students, and students who are 
returning for new or advanced programmes? 
Who needs to change, and how? 

Certainly, by no means a small salvo of 
questions. So, let us take an analytical view of the 
topic first, before we attempt a systemic one.  

In the weaving of my topic, the authors I 
consulted considered the following concepts and 
aspects: Change, lens of significance, education, 
why the need to change. They highlighted the 
following assumptions: – there is a need for 
relevance, to match needs for new students and 
returning students. And the assumption is also 
that there is a difference between new and 
returning students, and undergraduate and 
advanced programmes. These aspects and 
assumptions prompt the question, “who needs to 
change and how?” 

Certainly, I was offered a dictionary of aspects, 
concepts and questions curtailed into one quilt of 
a topic. 

Now – let us attempt a systemic view of this 
topic by summarising its essence. The essence, as 
I’ve extracted it, boils down to the following: 
“Ensuring Higher Education sustainability through 
innovative change and flexibility”. 

Embedded in this systemic version of the 
topic under discussion, are some of the answers 

to the original question: Why do we need to 
change? Well, I would argue, for the simple sake 
of sustainability, which has always been the 
primary driver of change – at least in the business 
world. And today, as a matter of fact for many 
decades, Business Schools and so-called Higher 
Education Institutions, are not just schools, they 
are also businesses with a market, with needs, 
with financial viability, feasibility and 
sustainability requiring certain Key Performance 
Indicators (KPIs) that drive these as imperative 
business practices. However, businesses as 
entities are finding themselves at the intersection 
of change and reaction to change where the 
speed, randomness and unpredictability of 
change are superseding our ability to prepare for 
this nature of change. Hence, innovative change 
becomes the new KPI which organisations have 
to embrace for the sake of sustainability and in 
this sense Higher Education Institutions are no 
different. As a matter of fact, they experience it 
much more urgently as they are the entities to 
which businesses look for answers in terms of 
preparing for this sweeping randomness in 
change the world is experiencing. 

The title of my narrative: ‘Dancing with 
ambiguity – the wonder of randomness’ has 
specific significance and has by no means been 
chosen randomly. In fact, had I not myself been 
willing to change at one stage as senior lecturer 
at the Dutch Sudanese Management Centre 
(Business School of the Netherlands’ initiative 
providing European accredited management 
training in the heart of Khartoum – capital of 
Northern Sudan) I too would have found myself 

mailto:steyn@westford.org.uk
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at the peril of becoming irrelevant − the 
irrelevance that threatens many a lecturer, 
teacher, trainer and most training and education 
institutions (higher and otherwise) today. 

You see, where I found myself in the heart of 
a country engulfed in a civil war, a military regime 
and imposed international sanctions, it’s a bit 
difficult not to think differently about Porter’s 
Five Forces (Manktelow & Carlson, 2014) and 
conventional PESTLE methodologies (Heckroodt, 
2013) with which we scan the environment 
(Choo, 2003), if the same environment is so 
disrupted that the very conditions that gave rise 
to these frameworks, methodologies and 
paradigms of management simply do not exist. It 
is in these circumstances when the very 
constructs that gave rise to the paradigms 
through which we view the world, evolve from 
enablers to limitations, to stumbling blocks. 

So – in asking me what needs to change and 
how we need to change as providers of Higher 
Education, I would venture to say that the answer 
lies in a fundamental questioning of the building 
blocks of Higher Education and the assumptions 
on which they rest, underpinning the paradigms 
that we have used for decades to shape our 
environment conceptually. 

Today, as Senior Lecturer at Stellenbosch 
Business School and guest lecturer to four 
international business schools and private 
education institutions globally, I have to agree 
with Dr. Johan Roos, Dean and Managing 
Director of Jönköping International Business 
School (JIBS), where he also holds a professorship 
in strategy (including a period from 2009 to 
March 2011 when he served as President of 
Copenhagen Business School) that the 
educational institutions where our future 
business leaders are being trained, must be 
dramatically recalibrated and transformed.  

Roos carries on to say that business education 
today is anachronistic in both how it is conducted 
and on what it focuses its content. Our brick 
institutions have in no way caught up with what 
today’s technologies make possible in terms of 

virtual learning and individualised, customised 
instruction. More importantly, business 
education needs to evolve once again, revising its 
goals to educate leaders of the future who have a 
new set of skills: sustainable global thinking, 
entrepreneurial and innovative talents, and 
decision-making based on, what he calls, 
practical wisdom. 

For me, an example of such practical wisdom 
would be my challenge in Sudan where I could 
not use conventional frameworks taught in MBAs 
internationally as the fit between the frameworks 
or paradigms of the environment, with which I 
had to make sense of a disrupted environment, 
simply did not exist. This would be an example of 
practice forcing us to question the constructs of a 
theory that we used in order to make sense of the 
world in which we needed to manage our 
organisations. 

So, in change there is content and approach 
as well as methodology. I’m going to focus on 
content and approach, more specifically the 
content and approach of strategy as a subject 
matter at Higher Education Institutions. Strategy 
is still regarded, in my view and experience, as the 
primary building block of competitiveness 
(Casadesus-Masanell & Ricart, 2010) and thus 
ranks as the most essential skill to be taught at 
Business Schools to our business leaders of today. 
This belief leads me to question the assumptions 
I have indicated above. The question is whether 
we still should regard strategy as the primary 
building block of competitiveness, as it has been 
over the past three decades, or whether we 
should shift our thinking in the direction that in 
the future the quest for sustainable 
competitiveness may well be embedded in 
business model flexibility (Casadesus-Masanell & 
Ricart, 2011). 

What do I mean by this? Let me try and 
explain through an example. 

Outside the lecture room, I spend my time 
building business expansion models for 
companies that wish to internationalise their 
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businesses. More specifically, I help companies 
expand onto the African continent.   

In following Woolworths’ exit from Nigeria in 
October 2013, the reasons for their exit have been 
cited as challenges with the supply chain 
infrastructure, high duties and levies, as well as a 
troubled relationship with the landlord. 

It is interesting to note that none of these 
reasons were specific to Woolworths, but form 
part of the larger contextual environment which 
contains those factors of influence over which we 
as a business have little or no control (Heckroodt, 
2013). A conventional thought paradigm on 
strategy would default to the notion of changing 
strategy, hence selecting an exit strategy, citing 
non-feasibility and viability from a shareholder 
perspective.  

However, the challenge I pose to 
organisations is to progress from a choice of an 
alternative strategy, to rather considering a 
different business model while maintaining the 
strategic course selected. Failing to shift the 
building block of sustainable competitiveness to 
business model flexibility, away from contingent 
strategy as a solution to a changing environment, 
is to remain stuck in a thought paradigm of 
expired constructs. If a carpenter needs to use a 
screw to fix something, the strategy stays in 
place, irrespective of whether the screw requires 
a star point or flat point screwdriver. The tool 
would be different, but the strategy remains. 

This is but one example of trying to answer 
the ‘how’ and the ‘what’ to change. The ‘how’ is 
to think differently by questioning the 
assumptions (McGrath, 2013) that gave rise to the 
paradigms we use in our efforts as educators to 
make sense of the world of management that we 
teach our students – new and returning ones. Not 
only do we need to change our way and 

methodology of teaching through the 
introduction of new technologies, but we need a 
serious and fundamental rethink of the 
constructs we have used for decades on which to 
build our curricula.  

Whereas most of the questions and concerns 
regarding education – of any sort and level 
including basic upbringing, come from those 
tasked with the responsibility thereof, those on 
the receiving end seem less concerned. If you are 
an educator, one would wonder about this 
disconnect between those who educate, and 
those who receive the education – at any stage of 
their life. My own definition of change, as the way 
in which I refer to it in this paper, is the challenge 
experienced when what used to work, appears to 
not be working any longer. Hence, educators are 
asking the question: 

“Why do we need to change to make higher 
education more relevant? How do we ensure that 
the higher education system matches the needs of 
new students, and students who are returning for 
new or advanced programmes? Who needs to 
change, and how?” 

Change in itself is not a bad thing and without 
it we, as a species, would not progress and 
develop or evolve (Nathan Bennett & Lemoine, 
2014). So what then is the big issue about 
change? Should it not rather be something we as 
educators need to embrace and encourage, as 
opposed to worry so much about? 

This paper attempts to ask this and a myriad 
of questions in the space of change in education 
and the uncertainty it embeds. The main focus is 
on the newness change can bring to higher 
education and in doing so, provide those on the 
receiving end of education with cutting edge 
relevance, competence and skills as they venture 
into the future. 
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Introduction 
In considering the Open Access (OA) ad-

vantage for researchers, the perspective that I am 
adopting is that of a university, one that devel-
oped a positive view about the advantages of 
Open Access from an institutional point of view 
over ten years ago. That university is the Queens-
land University of Technology (QUT), in Australia. 
It pioneered OA as a preferred practice in one of 
Australia’s fastest-growing universities in terms 
of research profile.  

In reviewing the way that OA has developed, 
it is interesting also to consider the context, par-
ticularly the way that OA as a practice has gradu-
ally found expression in public policy. Sometimes 
public policy imperatives can have a challenging 
and retarding impact on OA advantages, as in the 
case of nationally developed research assess-
ment and reward regimes which support conven-
tional journal title hierarchies based on imperfect 
metrics such as journal impact factors. 

By 2014, QUT had developed considerable 
practical evidence about improved recognition 
and impact as a consequence for researchers of 
adopting OA. This paper considers those conse-
quences as well as some areas of institutional and 
sector wide activity where new leadership and in-
novation is likely to result in even greater rewards 
for those whose outputs are “in the open” 

The QUT story 

The initial idea 
One of the challenges, sadly even today, is the 

problem of definition. The OA lexicon is full of 
confusables, perhaps the prime example of 
which is that OA can only be achieved through 
action by OA publishers, attracting an article pro-
cessing (input) fee. A rich source on such confus-
ables is to be found in the Global Open Access 
List, (GOAL, 2015), where there are numerous 
postings on the distinction between green (au-
thor initiated) and gold (publisher initiated) 
forms, as well as the different economic models 
of gold OA.  (This is further discussed later in this 
paper under the heading “Green or Gold?”). So to 
go back to basics, and to retrace what Queens-
land University of Technology actually did, the 
definition describing OA that most clearly fits the 
initial action is that it is concerned with research 
outputs as found in published journal articles in 
the traditional subscription literature. Writing in 
the Times Higher Educational Supplement, in No-
vember 2009, Zoe Corbyn stated: 

Open Access is simply, the idea that 
research articles should be freely, im-
mediately and permanently available 
online to anyone, rather than locked 
away in subscription journals as many 
currently are (Corbyn, 2009). 

The push at my own institution began in 
2003, and it is interesting to note that, by then, 
the worldwide discussion of the possibility of 
faster dissemination of research was more than 
ten years old. As we considered the main drivers 
for introducing an OA approach we reviewed 
three influences. These were firstly, that the tech-
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nology that made it possible to imagine immedi-
ate and universal access had now been in place 
for some years; secondly, that the economic dis-
tortions of the scholarly publishing business (in 
the case of Australia made worse by exchange 
rate problems for the Australian currency), had 
been widely discussed and documented; and 
thirdly, that researcher motivation aligns well 
with the quest for recognition and/or impact 
which is enhanced by being more widely visible. 

The institution’s first steps in developing the 
approach were cautious. It is fair to say that the 
technology and economic imperatives together 
were front of mind, and that some of the evi-
dence of research advantage developed later. 
With hindsight, the policy designers and imple-
menters may have more strongly argued the re-
search advantage, but it is also the case that the 
evidence had still to develop. As part of manag-
ing risk, it was a fundamental tenet of the ap-
proach that OA would be provided and devel-
oped only for the “giveaway literature”, that is the 
scholarly output for which authors and referees 
get no monetary return. 

The institutional journey 
In late 2003 the University embarked on its 

OA journey. To do this it first developed policy 
which required approval through the University’s 
governance mechanisms, particularly the Univer-
sity Academic Board. Simultaneously the imple-
mentation, including choices of technology and 
areas of responsibility and funding, had to be 
considered. The University had one advantage in 
this, which was that the policy proposals were 
crafted and advocated by the divisional organisa-
tion which contained the library, which had re-
sponsibility for the implementation. 

At the core of university policy (from its incep-
tion onwards), has been the following statement: 

Material which represents the total 
publicly available research and schol-
arly output of the University is to be lo-
cated in the University's digital or "E 
print" repository, subject to the exclu-
sions noted. In this way it contributes 
to a growing international corpus of 

refereed and other research literature 
available on Open Access, a process 
occurring in universities worldwide." 
(Queensland University of Technol-
ogy, 2013). 

From the beginning, the focus was on the 
high quality research output, in other words ref-
ereed research articles and conference papers. 
The policy as it evolved mandated the inclusion 
of these in the institutional repository together 
with theses at the post peer review stage. Addi-
tionally the institutional repository may receive 
submitted manuscripts with corrigenda added, 
unrefereed research literature, books and book 
chapters, creative research works, datasets and 
their descriptions. 

Importantly the policy also laid out from the 
beginning, provision for excluding or exempting 
materials from its effect, specifically those the 
subject of commercial and confidence agree-
ments or which in other ways contain confiden-
tial material not suitable for published exposure. 
It is important to understand that the main intent 
of the policy is to place into the institutional re-
pository material which is already placed into 
public view in the more restricted world of tradi-
tional subscription journals. 

For some years the statement of the policy 
was to couple availability with the time of publi-
cation rather than acceptance, though in practi-
cal implementation of the policy, deposit on 
news of acceptance has been widely practiced 
and encouraged, including within Faculty prac-
tice. The QUT policy also specifies that requests 
for embargoes of more than 12 months should be 
referred to the Deputy Vice Chancellor (Technol-
ogy Information and Learning Support). This is 
one area where there has been a significant de-
velopment of complexity as OA has become a 
tenet of public policy in various jurisdictions, and 
the publishing world has responded with a vari-
ety of proposed embargo periods applying to the 
provision of OA. 

A significant part of the institutional journey 
has been to develop a university wide Intellectual 
Property (IP) policy which reflects an institutional 
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commitment to openness, as well as the other im-
portant provisions that a properly framed IP pol-
icy should address, including clarity about the re-
lationship between institution and its staff and 
students on the ownership of IP, and the neces-
sary protections to allow, in appropriate circum-
stances, for commercialisation. The development 
of these policies is often a fraught and complex 
process, and QUT’s inclusive approach has been a 
strong and effective one, allowing the crafting of 
policy addressing the full spectrum of require-
ments. 

Refinement of the approach – the motivation of 
researchers 

Over a period of more than ten years, the im-
plementing team has been able to develop tools 
to attract researchers to the sense and logic of 
self-archiving behaviour. This had its roots in an 
early and inspired technique, which was to pro-
vide the institution, and the world, with statistics 
on the top 50 authors, and top 50 papers, in terms 
of download traffic over given intervals. It did not 
take long for these real-time statistics to provide 
the basis for some interesting and enriching feed-
back to researchers, not to mention some friendly 
competitive rivalry. 

These tools have been refined so as to pro-
vide information on downloader location, and to 
allow not only authors but research centres and 
administrators to be aware of these prima facie in-
dicators of interest and impact. Furthermore, as 
widely available tools measuring research impact 
in the journal literature, such as Scopus and Web 
of Science, have been complemented by the 
emergence of measures such as those provided 
through altmetrics, the repository has been able 
to provide correlations of these as shown in Fig-
ure 1.  

As the metadata generated by the institu-
tional repository can be harvested in the open, 
discoverability properties in the big search en-
gines become important. There is nothing more 
gratifying to a researcher than to return a first 

page result from a very large number of hits, (per-
haps over one million), from a simple search on 
Google or similar search engine. 

Correlations between bibliometric indicators 
and availability in the open 

As the institutional repository grew and practice 
matured alongside the availability of an increas-
ing array of research metrics, one of the most in-
teresting and gratifying results for the institution 
has been the demonstrable increase in citation 
impact that seems to accompany the availability 
of the research articles in the open. There are 
many examples where a researcher observes in-
creased citation impact associated with the com-
prehensive uploading of full text copies of pub-
lished articles. Conversely researchers with less 
consistent use of the repository (and here it 
should be mentioned that whether there is a 
mandate in place or not, universities are not 
known as places of coercion), show a less con-
sistent increase in their citation impact. Figure 3 
shows this effect in the case of a researcher in the 
area of environmental health.  

Observed benefits  
So, in recent times, researchers within the Univer-
sity have reported not only greater visibility 
through the institutional repository, but also sat-
isfaction with the impact on bibliometrics in the 
literature. They also report new contacts and 
readers who generally come from environments 
outside those which conventionally have access 
to the subscription journal literature reporting 
their research. From these contacts new opportu-
nities to consult, and thus, to have an impact 
within an industry or government arena, have 
arisen. 

Furthermore, at least one faculty has reported 
that new research students, (i.e. higher degree re-
search students), have been attracted to the fac-
ulty by being able to find reports on faculty re-
search “in the open”, and have accordingly gone 
on to enrol at the University, to mutual benefit. 
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Figure 1: Downloads and bibliometrics (Cochrane, 2014) 

 

 

Figure 2: Discoverability via Search Engines (Cochrane 2014) 
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Figure 3: Correlations between download incidence and citation rates (Cochrane, 2014) 

Beyond the institution – some Open Access is-
sues worldwide 

This description turns now from the experi-
ence of one university which has been an early 
mover in this field, to some more general obser-
vations about the advantages of OA, breaking 
through some of the limitations of format to 
which it has so far applied, and some topical is-
sues developing in 2014/15. 

The Open Access advantage 
The phrase, “the Open Access advantage”, 

has been in use in the literature of OA for some 
years. Essentially advantages can be traced from 
at least six perspectives. 

• from the point of view of funders, whether 
government or private research founda-
tions, the greater visibility of the out-
comes of research that has been funded 
by them is an immediate and obvious ad-
vantage. The Welcome Trust articulated 
this over a decade ago, citing in particular 
the need to bring the benefits of medical 
research to professionals working in areas 
of the world without access to published 
research outputs in the subscription (toll-
gated) journal literature; 

• from the point of view of institutions the 
possibility of increasing the profile and 
impact of the research carried out at that 
institution brings with it clear advantage; 

• from the point of view of researchers 
themselves, as described above, the value 
of increases in the visibility of their work, 
and impact on the metrics that matter to 
them in their careers, are clear; 

• from the point of view of communities, 
particularly those that might benefit from 
work carried out in research institutions 
that have hitherto had more obstacles in 
gaining access to it, the benefit is clear; 

• from the point of view of government, and 
as a principle of public policy, it can be 
seen that public funding of research de-
ploying as it does taxation revenue, de-
serves the immediate and public accessi-
bility of research findings once they have 
been quality certified through the peer re-
view processes associated with publica-
tion; 

• and finally, from the point of view of disci-
plines, it can be argued that new tech-
niques in dissemination can have an enliv-
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ening effect, – and this argument is fur-
ther pursued in relation to monographs in 
the humanities and social sciences, below. 

Green or gold? 
Anyone familiar with OA debates will be 

aware of the often described “two roads” to OA. 
Because there is significant confusion, and to 
some degree mischief, generated by misunder-
standing these, it is worth reviewing them here. 

The green road to OA involves initiation at the 
level of the author, either as an independent 
party, or as activated by them within an institu-
tional setting. It involves the act of “self-archiv-
ing”, and in its optimum form involves lodging a 
copy of the manuscript in an institutional or dis-
cipline-based repository at the time of ac-
ceptance for publication. As it has grown, and as 
publishers have become more inclined to act to 
preserve an advantage of exclusive exposure, the 
notion that its availability in the open can be sub-
ject to a period of embargo has become more 
common, and the proposed periods extended. A 
compromise position in “green” practice has 
evolved, in which a requested embargo period 
may be observed while at the same time provid-
ing a requester who has come across the article 
(in a reference in the open) to use a so-called “re-
quest a copy” button so that they may be sent the 
full text of the article in advance of the end of its 
embargo period. 

A key point about the green road is that it is a 
practice that has commenced and coexisted with 
the subscription journal literature. In effect, it has 
no influence on the actual process and tech-
niques of publishing, nor so far, any reported im-
pact on subscriptions. 

The gold road to OA involves initiation by the 
publisher. It is the publisher that acts to make the 
work available in the open. There are a range of 
economic and business models for this. Quite 
commonly a publisher may be an organisation 
large enough to provide its material in the open 
as part of its overall mission, and there is no indi-
vidual cost associated with each output. An ex-
ample of this is the World Bank. The most often 

cited model however, and one which is fre-
quently confused as being the only way of 
providing the gold road is one where the busi-
ness model depends on input revenue in the 
form of article processing charges, (“APCs”). 
Some very well-known large-scale gold journals 
have developed on this basis, such as the Public 
Library of Science, (PLOS). 

Any conversation or debate about OA must 
be clear about not only the two green and gold 
paths, but also the varieties of the gold path in 
particular. 

The case of the monograph 
As some institutions and individuals devel-

oped stronger OA practices over a period, it was 
found crucial to distinguish between the givea-
way and the non-giveaway research literature. 
Accordingly, in the case of QUT, it was decided 
that any longer form of scholarly publishing 
which is traditionally sold with the possibility of 
royalty to the author (and here it is emphasised 
that this is possibility rather than actuality in 
many cases), would be excluded from the scope 
of the policy. 

But over an extended period certain kinds of 
scholarship (which have a stronger relationship 
with longer form publishing as a way of giving ex-
pression to the research work in their fields, par-
ticularly  the humanities), have experienced de-
cline. A particularly pernicious aspect of this has 
been the decline of publishing of good research 
because of the decreasing likelihood that pub-
lishers could earn an income from such publish-
ing. Indeed in some jurisdictions there has been 
pressure from some publishers to seek govern-
ment support to continue older models of pub-
lishing. 

It is important, in fact critical, to understand 
that using the word “publishing” is insufficient to 
understand and analyse what possibilities are 
available for the provision of OA. A more granular 
approach is required. The fact is that long form 
publishing in the humanities often represents 
economically exactly the same deal as publishing 
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an article in science – i.e. it is absolutely a givea-
way process on the part of the author. However a 
key difference is that publishers often add signif-
icant value through the work of assigned editors. 

In this context new business models have de-
veloped with exciting prospects. The reason for 
the excitement is that not only do they offer the 
achievement of OA for certain categories of mon-
ograph, but also the business model in its early 
phases indicates that some humanities scholar-
ship may be published which was previously 
locked out because of the economic logjam in 
scholarly monograph publishing. Knowledge Un-
latched is perhaps the best-known example in 
the English-speaking world of this development 
and OA advocates are watching its development 
as a gold model based on new forms of coopera-
tion between the academy and publishing 
houses with great interest (Knowledge Un-
latched, 2015). 

Contemporary issues 
As well as new possibilities for the dissemina-

tion of scholarship in the open based on these 
unprecedented forms of collaboration (i.e. the 
Knowledge Unlatched example), there are signif-
icant and accelerating developments affecting 
the way OA is growing and is provided. These in-
clude developments in public policy mandating 
both research assessment and OA; complex pol-
icy changes by publishers (a recent example from 
Elsevier in April 2015 is a case in point), and fresh 
perspectives from young researchers. Finally in-
ternational perspectives have become more 
widely understood, particularly from developing 
economies with research and innovation aspira-
tions which are challenged by the economic 
structure of scholarly publishing, based as it is, in 
Western publishing houses. 

As government develops more definite policy 
on OA it may be necessary to support and advise 
those with the responsibility of thinking how 
government policy will be implemented. Experi-
ence has already shown that this is likely to in-
volve assisting with the understanding of OA as 

having a green form as well as a gold form, iden-
tifying and seeking support for the notion of the 
institutional repository as an important element 
of institutional profiling, providing advice on how 
research assessment regimes might be imple-
mented in future, including ways in which OA can 
support understanding of impact, (as well as po-
tentially improving quality as measured by tradi-
tional bibliometrics), and engaging in active and 
continuing dialogue with government about the 
increasingly multichannel ways in which research 
can find an audience beyond its  traditional schol-
arly base. 

New developments demand different and im-
aginative thinking in terms of new business rela-
tionships in scholarly communication. It is incum-
bent on those responsible, for example directors 
of libraries in universities, to think about the busi-
ness model introduced by initiatives such as 
Knowledge Unlatched in terms of a willingness to 
think outside traditional approaches to acquisi-
tions budgets. Certainly many university libraries 
have experimented with e-presses and e-publish-
ing, but there may be a tendency by administra-
tors to regard these as a small-scale cottage in-
dustry style innovation rather than a significant 
and permanent shift in the way libraries invest to 
support scholarly communication. It is also im-
portant to understand that publishing is not a 
monolith, as mentioned before, and to identify 
scholarly publishers who are willing to innovate 
with new models. 

As research funders have moved to mandate 
OA as a principle in optimising the reach of tax-
payer funded research, so too we have seen vig-
orous publisher responses including a desire to 
move in to help manage processes, to change 
embargo practices to steer the OA policy options 
towards gold, to delay deposit times for articles, 
and to change policy in a complex setting with 
sometimes astonishing rapidity. 

In the face of these publisher responses, it is 
imperative for institutions to think clearly about 
the role and function of institutional repositories. 
They should pursue the imperative of seeing that 
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articles are deposited when they are accepted for 
publication, configure and implement the re-
quest-a-copy procedure, and respond in a 
thoughtful way to new policy developments, 
such as those mandating similar (OA) approaches 
to data. They should contribute to and support 
further thinking about the exploitation of re-
search in new ways, particularly re-use. 

Such thinking necessarily involves deciding 
on positions about copyright licensing. As world-
wide conversations about open content licens-
ing, particularly Creative Commons develop, it is 
essential that universities consider the policy op-
tions, decide on preferred advice for their own re-
search communities, establish the necessary ex-
pertise to advise, and above all devise an appro-
priately comprehensive institutional IP policy 
covering all of the aspirations of the University in-
cluding the optimum access to the full text of its 
research outputs. 

Finally, recent trends have included a greater 
engagement by young researchers, including un-
dergraduates, in the issues involved, as well as 
understanding how citizens may simply demand 
greater access to research than they have tradi-
tionally had. 

One of the most dramatic divides is that be-
tween universities and research institutions in na-
tions with developed economies, and those in 
emerging, dynamically growing economies. Erin 
McKiernan, a US trained neuroscientist living and 
working in Mexico has developed a powerful ar-
ticulation of the issues involved. Challenged in re-
cent months by a publisher who queried her 
statement about a lack of access to research out-
puts published in the traditional toll-gated litera-
ture she responded to the question – Who does 

not have access? – forcefully, as follows. In her 
open letter to the President of the Council of Sci-
entific Society Presidents she stated that those 
lacking access include:  

• citizens whose tax dollars pay for research;  
• patients who want to research their own 

medical condition;  
• educators who would like to incorporate 

the latest scientific discoveries into their 
curricula; and  

• scientists at institutions who cannot af-
ford journal subscriptions (McKiernan 
2014). 

Conclusion 
For many of its advocates OA has had too 

long a history of piecemeal and fragmented im-
plementation. But in the last three to five years 
the principles have found support at an increas-
ing number of institutions, and significantly, at 
government policy levels. Powerful commercial 
interests are of course threatened, as is the case 
with any traditional business model which meets 
new disruptions arising from the Internet. It re-
quires skill and tenacity together with clear-
headed thinking for research communities col-
lectively to seek and implement what we all de-
serve, a world in which research outputs are avail-
able and accessible universally, as soon as they 
have been accepted as warranting promulgation 
and publication (i.e. quality certified), and further 
for those outputs to be the basis for dynamic re-
use and further research as the world demands 
greater productivity from its research sector in 
meeting the great challenges of coming years in 
the solving of problems, both globally and lo-
cally. 
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Introduction 
The ubiquity of information and communica-

tion technologies (ICTs) in current library and in-
formation services (LIS) has necessitated the 
need to redefine the purpose of the library and 
the role of the librarian within the environment of 
the “digital native”. The ability to adapt and re-
spond to the demands of the digital native may 
be perceived as both a challenge and oppor-
tunity for academic libraries to shift from the 
“business as usual” mind-set that largely prevails 
within the LIS sector. 

Within the business context, business as usual 
companies are those that focus on normal busi-
ness operations such as production, processes 
and managing customer relations on a daily ba-
sis. However they are fast realising that, in the 
face of global challenges, emerging technolo-
gies, shrinking economies and the need to be 
competitive, the tried and tested ways of doing 
business cannot continue. Increasingly the ques-
tions being asked are why must businesses 
change? How do they change? What do they 
change to? What are the processes to be followed 
and resources required to become different; and 
most importantly, how does the human capital of 
a business embrace and adopt change? 

Despite different contexts, this shift in think-
ing is also being felt widely by and applicable to 
the academic LIS sector. Libraries to a large extent 
may be described as business as usual entities 
based on their stability, funding, processes and 
services. However the changing education land-
scape; shrinking budgets and increasing costs of 

resources; and the impact of technology on ser-
vices and operations have triggered the realisa-
tion that business as usual is no longer possible 
for library and information services globally.  

There is also the realisation that library staff, 
including management, need a mind-set and 
paradigm shift to accommodate the changing 
electronic work environment. This could be in 
terms of new information services and the as-
sumption of new roles and competencies so that 
the academic library environment reflects its 
alignment with institutional goals as well as 
changing user needs. While changes in the phys-
ical environment may be considered, it is the 
long-term investment in library staff that will 
elicit the greatest results. Therefore, CPD which is 
generally accepted as the means “to improve 
upon skills, understand new techniques and 
maintain previously learned knowledge” (Ukachi 
and Onuoha, 2013: 269), cannot continue as an 
ad hoc activity. It needs to be adopted as an or-
ganisational strategic imperative for library staff 
to remain relevant and attuned to the fast chang-
ing academic landscape. Ukachi and Onuoha 
(2013) further suggest that CPD could also be 
seen as an enabler to creativity and innovative-
ness towards doing things differently. This paper 
discusses CPD as a strategic imperative for aca-
demic librarians in South African higher educa-
tion. It highlights challenges and opportunities in 
higher education that require a dynamic LIS sec-
tor to keep up with emerging library trends and 
new roles that require commitment, leadership 

mailto:u.satgoor@ru.ac.za
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and initiative to keep abreast through CPD be-
cause business as usual is no longer possible. 

Drivers of change in academic libraries 
South African academic libraries have for 

many years been comfortable with the percep-
tion of being support services within the aca-
demic project. However this support role is being 
challenged by new demands of the evolving 
higher education landscape, such as economics, 
demanding organisational dynamics and culture, 
and emerging technologies. These demands of-
fer excellent opportunities for academic libraries 
to understand their context, review their stand-
ards and infrastructure, and redefine their role, 
position and value within the academic project of 
their institutions in order to emerge as focused 
and dynamic academic partners.  

Higher education landscape 
The 1999 review of the historically segregated 

South African higher education landscape re-
sulted in the National Plan for Higher Education 
which led to the restructuring of this sector from 
36 historically white or historically black universi-
ties, technikons and colleges of education, into 
23 merged higher education institutions (HEIs). 
These merged HEIs comprised of 11 traditional 
universities, six comprehensive universities and 
six universities of technology, all with the specific 
aim of redressing historical educational imbal-
ances. An additional three HEIs were established 
during 2013/2014 (Department of Higher Educa-
tion and Training, 2015).  

In the 2014 LIS Transformation Charter, some 
of the challenges confronting higher education 
were listed as “transformation and redress imper-
atives” and noted as “rapid increases in student 
numbers, students who are ill-prepared for the 
demands of higher education, increasing uptake 
of and demand for ICTs in teaching and learning, 
the drive towards quality assurance, pressure for 
increased community engagement, changing 
pedagogic practices, and concern about the em-
ployability of their graduates” (Department of 
Arts and Culture and National Council for Library 

and Information Services, 2014:69). In response 
to these challenges, the 2013 White Paper for 
Post-School Education and Training (Department 
of Higher Education and Training, 2013) envisions 
the type of post-school education and training 
system to be achieved by 2030 and articulates 
strategies for this system to contribute to the 
building of a developmental state with a vibrant 
democracy and a flourishing economy. It further 
speaks to huge reforms in the higher and voca-
tional education sectors as well as a planned en-
rolment of 1.6 m students by 2030. The rudiments 
in the vision are expanded access, improved qual-
ity and increased diversity of provision; the need 
for “outstanding researchers that are capable of 
producing ground-breaking work” (Nzimande, 
2014); the regulatory role of professional bodies; 
an increase in post-graduate numbers; greater 
support for the emerging academic and re-
searcher; and an increase in research in the hu-
manities. Given this vision for higher education 
and the changing higher education landscape, to 
what extent are academic libraries ready to meet 
these research, teaching and learning expecta-
tions and able to demonstrate their value, effec-
tiveness and increased efficiencies? 

Economics 
Shrinking budgets, cutbacks and financial 

constraints are a constant refrain heard across the 
academic library sector. The challenge of “doing 
more, with less” and of retaining what one has, is 
a stark reality. Since 2014 South African academic 
libraries have been confronted with the triple 
hazard of annual price increases, fluctuating ex-
change rates and the introduction of 14% value 
added tax (VAT) on electronic resources. In many 
cases this represents as much as a 26% increase 
in the annual information resources budget, 
which is unsustainable in the long-term. These 
economic uncertainties have compelled librari-
ans to engage more concertedly and regularly 
with their collections and user groups, scrutinise 
usage patterns and statistics to inform collection 
development and management, as well as ex-
plore resource sharing and recognise the benefits 
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of consortial membership. Membership of the 
South African National Library and Information 
Consortium (SANLiC), which negotiates and facil-
itates affordable access to scholarly electronic in-
formation in support of the teaching, learning 
and research activities of its members through 
collective negotiations with publishers and ag-
gregators (sanlic.org.za), permits institutions to 
have access to “big deals” and aggregated data-
bases which they could otherwise ill-afford. An-
other option for the sector is the national big deal 
being explored under the aegis of the Academy 
of Science of South Africa (ASSAF) for the Depart-
ment of Science and Technology. This will facili-
tate access to information resources by a wider 
community and will be paid for by government.  

Universities cannot afford to lose academic li-
braries, which exist to provide information exper-
tise and facilitate their research and information 
needs in alignment with universities’ priorities 
and those of their community. The constraints in 
budgets, where the bulk is focused on infor-
mation resources with the balance being juggled 
between staffing, services and facilities, has 
prompted academic libraries to think beyond tra-
ditional services and to embrace innovation in or-
der to remain relevant as a non-business entity. It 
has also led many libraries to reimagine and re-
configure their library spaces, to accommodate 
and reflect 21st century learning styles and social 
behaviour.  

If the perception of the academic library as a 
worthwhile investment is to be fostered and 
strengthened, it becomes the responsibility of 
the library to ensure the return on this invest-
ment by facilitating its own transformation in or-
der to contribute dynamically and distinctively to 
institutional, student and research success. How-
ever this can also be compromised if the library – 
in its structure, culture and leadership – does not 
visibly adapt itself to the changing needs of users 
and their habits, preferences and environments; 
position itself in the academic midst; deliver cost 
effective, creative services and tools of value; and 
make the work of users easier, more productive 

and pleasurable (Rochkind, 2013).  

The Library organisation 
Organisational development is key to accom-

plishing organisational change and success, en-
hanced performance and effectiveness of its hu-
man capital and inculcating a knowledge and 
learning environment. Martins and Terblanche 
(2003:73) identify “strategy, structure, support 
mechanisms, behaviour that encourages innova-
tion, and open communication” as the core ele-
ments of organisational development and a cul-
ture that stimulates creativity and innovation. 

The need to demonstrate value and relevance 
has seen the emergence of academic libraries as 
strategic organisations in alignment with the 
goals of their parent institutions. Regular strate-
gic reviews, SWOT analyses, LibQUAL+® surveys 
and evaluations based on business related sys-
tems such as the Balanced Scorecard are all con-
tributing to redefining organisational leadership, 
culture, positioning and operations. These anal-
yses enable the library to adapt to the future. 

Strategic organisations are being defined by 
the congruence between goals, outcomes and 
processes and the purpose, values and culture of 
the organisation. They are further based on the 
assumption that capable leadership is available 
to steer organisations through change and tur-
moil (Pasmore, 2014). Studies have further re-
vealed that organisational leadership has moved 
away from the individual positional leadership 
model to that of formal and informal leadership 
that permeates every level of the organisation in 
support of organisational goals.  

Dynamic organisations also thrive on interde-
pendent, connected leadership and a culture that 
is rich in diversity. It is a culture that fosters col-
laboration, learning, collective responsibility for 
outcomes, and opportunities for development 
(Pasmore, 2014). It also recognises that 
knowledge, talents, skills and competencies of its 
human capital drive change and innovation, as 
well as informing future workplace planning and 
intergenerational dialogue. 

Given the above trends, to what extent are 
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South African academic libraries engaging in stra-
tegic thinking and strategic planning for organi-
sational development, over and above the ex-
pected alignment with the academic project? The 
need to foster new organisational cultures has 
never been more urgent than the present. The fu-
ture of academic libraries lies in the process of 
transforming the current stable and static busi-
ness as usual environments into robust and dy-
namic learning environments, where staff are 
able to take charge of their knowledge exchange 
and skills transfer towards developing new exper-
tise for evolving roles and competencies.  

Although Johnson (2007) posits that leader-
ship is not taught in library schools, some LIS 
schools in South Africa such as the University of 
Cape Town and University of Western Cape do in-
deed teach LIS leadership. Moreover, librarians 
are well positioned within their organisations to 
take the lead in ensuring that their communities 
optimise their use of available resources, thereby 
contributing to the social and economic ad-
vancement of the nation. Core to this is the inter-
nal development of leadership that takes collec-
tive responsibility for defining the purpose and 
success of the library; that is able to respond and 
adapt to the changing user needs and demands; 
possess the ability to envision and plan for the fu-
ture; and be able to raise the levels of practice 
within a broader context.  

Technology 
Technology is widely acknowledged as the 

major enabler of change and innovation in the 
academic library sphere. It has infused and rein-
vigorated every aspect of library operations and 
services, and precipitated discussions about 
physical and digital spaces for access to infor-
mation networks, new interactive learning op-
portunities, and collaboration and knowledge 
creation in response to users’ current needs, de-
mands and expectations. These discussions 
should also anticipate and incorporate flexibility 
for future pedagogical shifts and technological 
changes.  

Technology-enabled academic library envi-
ronments provide an integrated solution for 
teaching, learning, research and collaboration. 
This integrated solution includes a sophisticated 
IT infrastructure; networked, wired and wireless 
connectivity; discovery tools across platforms; 
customized interfaces for mobile devices that 
provide 24/7 access to information resources; 
and tools that support scholarly communication 
and enhance research visibility. In the face of the 
digital deluge of information, academic libraries 
have consolidated their positions as trusted 
places for authentic information in support of ac-
ademic scholarship. 

Breeding (2013) advises “to remain relevant, 
libraries must shape the way they deliver their 
services to accommodate each new wave of tech-
nology that captures the imagination of society.” 
He further refers to greater collaboration and co-
operation amongst institutions towards lowering 
costs, enhanced discovery and access through 
shared automated infrastructure, resources shar-
ing, technical services and collection manage-
ment.  

Library practice in the digital age poses chal-
lenges and opportunities for South African librar-
ies. While it may have prompted librarians to 
reimagine their roles, strengthen existing pro-
grammes, and learn new skills within this context, 
a sustained programme for skilling and training is 
required to respond appropriately to the fast 
pace of technological developments. The focus 
according to Chiware (2007) should be on ensur-
ing an understanding of the current state and 
prospects of digital libraries and their importance 
to developing economies. There is a need for fa-
miliarisation with digital projects in other institu-
tions, for skills in digital library design, architec-
ture, development and management. LIS practice 
needs to master tools and protocols for interop-
erability and project management; technologies 
for digital content development and collection 
management; as well as scholarly communica-
tion including copyright issues within the digital 
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domain and information retrieval skills within 
digital libraries. 

Emerging trends for academic libraries  
Environmental scanning is crucial for keeping 

abreast with trends and developments, which in-
form strategic planning and continuing profes-
sional development within academic libraries. It 
is important to recognise that while these trends 
point to building on current, evolving and new 
trends, new competencies and redefined ser-
vices, libraries need to embrace that which is ap-
propriate to its context, staff development and 
future planning. A review of the 2012 and 2014 
trends identified by the Planning and Review 
Committee of the Association of College and Re-
search Libraries, the Australian Library and Infor-
mation Association and the Horizon Report 
(Johnson et al, 2014) indicate issues relevant to a 
range of environments and levels of organisa-
tional capabilities. The issues resonant with cur-
rent practice in South African academic libraries 
relate in varying degrees to: 

• e-Resources purchasing and manage-
ment 

• Digital resources – access and preserva-
tion 

• Mobile environments, content and deliv-
ery 

• Open Access – mandates, accessibility to 
research content, publishing and publish-
ing models 

• The value and contribution of the library 
to student success and retention 

• Embedding Information and other litera-
cies in the academic curricula 

• Altmetrics to measure the impact of schol-
arly works and research published on the 
web 

• Scholarly communications 
• User behaviours and expectations 
• Rethinking the roles and skills of librarians 

The reports identify the following emerging areas 
for discussion: 

• managing big data 

• digital humanities  
• embedded librarianship 
The Horizon Report (Johnson et al, 2014) rec-

ommends that when engaging with these trends, 
librarians need to be aware of the implications for 
policy, leadership and practice. When adopting 
new trends, academic libraries need to ensure 
that they are in harmony with the strategies and 
imperatives of the parent institution, the availa-
ble resources and their role within the overall ac-
ademic project. 

New emerging roles for librarians 
The above mentioned drivers of change, ad-

vancing tools and changing technologies, evolv-
ing research methods, pedagogies and changing 
research communication practices, the abun-
dance of information in varied formats, all 
prompt the redefinition of the liaison role of the 
librarian. Greater engagement, relationship 
building and collaborative partnerships across 
the institution are now expected of librarians. 
This serves as an opportunity for academic librar-
ies to review their core purpose, strategies and 
job profiles to reprofile and align structures to in-
corporate new roles and to reimagine their ser-
vices. Whilst many view new roles such as teach-
ing and learning with scepticism, the academic li-
brary is fast evolving into an environment that re-
quires new expertise and specialist librarians in 
support of the changing teaching, learning and 
research paradigms.  

The changing education landscape is 
prompting academic libraries to connect more 
purposefully with their communities. Further-
more their relevance of purpose is enhanced by 
an understanding of the immediate academic 
and broader developmental contexts within 
which they function. User services are being de-
termined by user needs assessments. Increas-
ingly governance in academic libraries is devolv-
ing and becoming more participative and re-
sponsive. Therefore advocacy, project manage-
ment, leadership and management are emerging 
as focus areas of staff development. 
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Some of these new emerging roles for aca-
demic librarians range from the “superliaison” li-
brarian who acts as liaison to other librarians in 
the fields of “copyright, geographic information 
systems (GIS), media production and integration, 
distributed education or e-learning, data man-
agement, emerging technologies, user experi-
ence, instructional design, and bioinformatics” 
(Jaguszewski and Williams, 2013:07) to field spe-
cific specialists to embedded librarians. In South 
Africa, in addition to understanding and consoli-
dating the principles of liaison librarianship, 
emerging areas of specialisation that are being 
explored by certain academic libraries include: 

• scholarly communication and open schol-
arship 

• digitisation and digital collections man-
agement 

• electronic resources management 
• training and development 
• data management.  
Given current roles and practice, and the 

above emerging areas of specialisation, the way 
for academic libraries to meet these new de-
mands is by engaging in CPD.  

Continuing professional development 
Globally, professional bodies acknowledge 

and accept CPD as the means by which practi-
tioners remain relevant and competent, and are 
able to practice at the accepted professional 
standards. Majid (2004:58) defines CPD as “a sys-
tematic method of learning that leads to growth 
and improvement in professional abilities, ena-
bling individuals to function successfully in a 
changing work environment…the purpose of 
continuing professional development activities is 
to fill-in the knowledge gaps between formal ed-
ucation and the needs of the professional prac-
tice.” It is generally accepted that CPD enables 
professionals to:  

• keep abreast of new developments and 
trends  

• address scarcity of skills 

• acquire new, relevant and/or appropriate 
skills 

• plan their professional growth or advance 
in their careers 

• identify and develop specialisation 
• redefine roles and responsibilities 
• become competitive in the labour market 
CPD further enables organisations to intro-

duce change and innovation through engage-
ment with staff on new thinking, skills, compe-
tencies and services. Ukachi and Onuoha (2013: 
270) confirmed that there is increasingly “global 
interest in the area of creative and innovative li-
brary and information services delivery” which is 
driving academic libraries to maintain their rele-
vance and demonstrate their value in the overall 
academic project.CPD is largely located within 
the workplace, and accepted activities include 
both formal and informal learning interventions. 
Maesaroh and Genoni (2010) listed these activi-
ties as: 

• structured orientation/induction pro-
grams 

• on-the job training programs 
• in-house short courses with internal train-

ers 
• in-house short courses with external train-

ers  
• job exchanges within the organisation 
• visits to other library and information ser-

vices 
• staff exchanges with other organisations 
• external formal study courses (e.g. diplo-

mas, degrees) 
• external short courses  
• attendance at: 

• seminars and workshops  
• pre- or post-conference workshops 
• conferences  
• continuing professional education 

events 
• guest speakers 
• involvement in professional associations 

and activities 
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One can assume that given the current state, 
role and prospects of digital libraries, academic li-
brarians must understand the immediate and 
broader contexts within which they function. 
Technologies in the workplace have increased 
the prospects of communication, collaboration 
and professional exchange amongst librarians. 
Chiware (2007) further reiterated that academic 
librarians must: 

• keep abreast of major projects involving 
digital collections that are enhancing ac-
cess, visibility and preservation of African 
research; 

• develop advanced IT skills for digital li-
brary management, including knowledge 
of hardware, software and networking re-
quirements; open source software; ven-
dors and suppliers; and all web-based ser-
vices including publishing; 

• organise, manage and present digital in-
formation to users. This digital environ-
ment has elicited the need to develop “ca-
pacity and an understanding of the 
changing nature of collection develop-
ment in the digital age” (Chiware, 2007: 
04). This has opened a whole new arena of 
professional competencies including dig-
ital collection management, electronic re-
sources management, information re-
trieval, cataloguing and indexing of e-re-
sources, new copyright challenges, devel-
oping standards, tools, practices and poli-
cies; and facilitating ease of access to and 
use of digital collections. 

Thus far, CPD within South African library 
practice has been adopted on an ad hoc basis in 
fulfilment of organisational human resources re-
quirements. The changing workplace and emerg-
ing roles require CPD to be understood, em-
braced, aligned to organisational imperatives 
and located within the overall staff development 
strategy. 

Whose responsibility? 
Staff development has emerged as a strategic 

imperative for managing a dynamic changing 

workplace and for organisational sustainability. A 
key driver for staff development, of which CPD is 
core, is the recognition that the greatest asset of 
an institution is its human capital; that its success 
is contingent upon an enabling work environ-
ment and the realisation that “every person has a 
different reason for working and their motivation 
to be the best stems from being valued for a job 
well done by those they hold in high esteem” 
(Satgoor, 2011:02). To date, CPD has resided pre-
dominantly within the aegis of human resources 
departments and treated in an ad hoc manner by 
library managers and librarians. However it is in-
creasingly evident that CPD has to be treated as a 
shared responsibility of the individual, the institu-
tion, professional associations and LIS schools: 

• Individual librarians need to be more pro-
active in identifying personal and profes-
sional development needs and conveying 
this during development conversations 
with their line managers. These conversa-
tions should culminate in professional de-
velopment plans that clearly articulate the 
development needs, the proposed inter-
ventions and timelines for implementa-
tion. 

• The library director together with the in-
stitutional human resources department 
determine the overall annual library de-
velopment needs, the appropriate levels 
of interventions and the required re-
sources. 

• The human resources (HR) division is 
guided by the institutional HR develop-
ment policies, which are informed by the 
national Skills Development Act (97 of 
1998) and the Skills Development Levy 
Act (9 of 1999). Most institutions are com-
mitted to promoting a culture of learning 
within the workplace and to ensure that 
their human resources development is in 
compliance with government regulations, 
employment equity and steeped in a de-
sire to retain, develop and utilise the skills 
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at the institution. To this end, the appro-
priate interventions are identified, oppor-
tunities and the necessary resources  
(funding and leave) are made available.  

• The role of the professional association is 
critical for the implementation of CPD 
within the sector as the association is of-
ten responsible for setting professional 
standards and providing CPD opportuni-
ties. The Library and Information Associa-
tion of South Africa (LIASA) is now the 
South African Qualification Authority-reg-
istered professional body for library and 
information services in South Africa. The 
implication is that CPD is directly linked to 
the designation of professional librarian, 
which will require registered members to 
meet the requirements of an integrated 
and articulated CPD programme to retain 
the designation. This serves as an oppor-
tunity for academic libraries and LIASA to 
set the standards of academic library prac-
tice and determine the structured CPD 
programme, which is aimed at enhancing 
the scope and depth of learning. 

• LIS Schools have an important role to play 
in ensuring that graduates exit with the 
core knowledge of library and information 
science, as well as of the current practices. 
There should be room for the regular re-
view of curricula and in some cases recur-
riculation, so that they complement the 
technological needs of practice and 
evolving areas of specialisation, either at 
primary qualification level or as CPD cer-
tificated programmes.  

The demand for CPD as a more formal and 
concerted intervention will precipitate greater 
engagement among the role players identified 
above, but it will also serve as a strategic institu-
tional investment in developing human capital. 

Taking the lead!  
Given the above drivers of change, emerging 

roles and the importance of CPD, it can no longer 

be business as usual for academic library direc-
tors and managers. The current climate in higher 
education is opportune for them to take the lead 
in charting a new course for their academic li-
brary in the following ways:  

• Reflection on one’s personal leadership 
style and being open to embracing a more 
participative and connected leadership 
style. 

• Engaging with strategic planning as a 
transparent and an inclusive process. 
Strategies should clearly reflect the li-
brary’s alignment to the institutional im-
peratives and demonstrate the value the 
library adds to the institution’s success. 

• Adopting staff development or CPD as a 
strategy with clear objectives and identi-
fied resources. The personal development 
plan must be actively used as a develop-
mental tool and reviewed annually. This 
development conversation enables staff 
to recognise the institution’s commitment 
to their personal and professional devel-
opment, as well as acknowledging their 
role in contributing to the success of the 
institution. 

• Revisiting the organisational structure so 
that it is in alignment with the vision and 
strategies of the institution. Given the 
emerging roles and redefined responsibil-
ities, vacancies need to be reviewed and 
filled, resulting in changed structures that 
reflect new areas of specialisation and ex-
pertise. 

• Inculcating a dynamic organisational cul-
ture that is reflective of strong values, a 
spirit of enquiry, collaboration, lifelong 
learning, experimentation and a mind-set 
of “one organisation, many leaders”. In-
volving staff in rewriting the purpose, val-
ues and culture of the library will contrib-
ute substantially to fostering ownership 
and joint responsibility. 

• Recognising technology as an enabler 
and ensuring that library technology, 
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standards and infrastructure need to be 
continually updated to keep pace with pa-
tron and researcher needs (Johnson et al, 
2014). 

• Regularly engaging with the academic 
community and staff to facilitate changes 
in perception and meaning of the library 
and librarians. This requires active advo-
cacy, marketing and demonstrating the 
value which the academic library adds to 
teaching, learning and research. The per-
ception of the librarian can also be influ-
enced by librarians engaging in research 
and publishing. 

• Investing in staff and technologies so that 
ease of access is ensured by the ability to 

function optimally in a technologically ad-
vanced environment.  

• Being open to collaboration within and 
beyond the institution. 

Conclusion 
Academic libraries as predominantly business 

as usual institutions are positioned to redefine, 
re-imagine, repurpose and reinvigorate them-
selves provided there is cognition that while 
technology is the enabler, people are the driving 
force behind change and innovation; and that in-
stitutional success is directly linked to a culture of 
continuous learning and acknowledgement. An 
investment in human capital will definitely reap 
dividends that will ensure sustainability.

 
References 
Breeding, M. 2013. The Systems Librarians: Li-

brary Technology Forecast for 2014 and Be-
yond. Computers in Libraries, December 2013. 
Available: http://www.infotoday.com/cil-
mag/dec13/Breeding--Library-Technology-
Forecast%20-for-2014-and-Beyond.shtml (08 
November 2014). 

Chiware, E.R.T. 2007. Training librarians for the 
digital age in African university libraries. IT 
and Research in African University Libraries: 
present and future trends. Pre-IFLA Satellite 
Meeting, Durban. Available: http://ti-
nyurl.com/hofgjkm (29 November 2015) 

Council for Higher Education. 2000. Towards a 
New Higher Education Landscape: Meeting the 
Equity, Quality and Social Development Imper-
atives of South Africa in the 21st Century. Avail-
able: http://tinyurl.com/ov8w89l  (28 Novem-
ber 2015). 

Department of Arts and Culture (DAC) and Na-
tional Council for Library and Information 
Services (NCLIS). 2014. The Library and Infor-
mation Services Transformation Charter. Avail-
able: http://www.nlsa.ac.za/Down-
loads_01/2014_Final_LIS_Transfor-
mation_Charter.pdf. (05 November 2015). 

Department of Higher Education and Training. 
2013. White Paper for Post-School Education 
and Training: Building an Expanded, Effective 
and Integrated Post-School System. Availa-
ble: http://tinyurl.com/gu9gb5e  (29 Novem-
ber 2015). 

Department of Higher Education and Training. 
2015. Annual Report 2014/2015. Availa-
ble: http://www.dhet.gov.za/Commis-
sions%20Reports/DHET%20Annual%20Re-
port%202014-2015.pdf (29 November 2015). 

Jaguszewski, J.M. and Williams, K. 2013. New 
Roles for New Times: Transforming Liaison 
Roles in Research Libraries. Report prepared 
for the Association of Research Libraries. 
Available:  http://www.arl.org/compo-
nent/content/article/6/2893 (18 November 
2014). 

Johnson, C. A. 2007. Library and information sci-
ence education in developing countries. In-
ternational Information and Library Review, 
39(2):64-71.  

Johnson, L., Adams Becker, S., Estrada, V., and 
Freeman, A. 2014. NMC Horizon Report: 2014 

http://www.infotoday.com/cilmag/dec13/Breeding--Library-Technology-Forecast%20-for-2014-and-Beyond.shtml
http://www.infotoday.com/cilmag/dec13/Breeding--Library-Technology-Forecast%20-for-2014-and-Beyond.shtml
http://www.infotoday.com/cilmag/dec13/Breeding--Library-Technology-Forecast%20-for-2014-and-Beyond.shtml
http://www.infotoday.com/cilmag/dec13/Breeding--Library-Technology-Forecast%20-for-2014-and-Beyond.shtml
http://tinyurl.com/hofgjkm
http://tinyurl.com/hofgjkm
http://tinyurl.com/ov8w89l
http://www.nlsa.ac.za/Downloads_01/2014_Final_LIS_Transformation_Charter.pdf
http://www.nlsa.ac.za/Downloads_01/2014_Final_LIS_Transformation_Charter.pdf
http://www.nlsa.ac.za/Downloads_01/2014_Final_LIS_Transformation_Charter.pdf
http://tinyurl.com/gu9gb5e
http://www.dhet.gov.za/Commissions%20Reports/DHET%20Annual%20Report%202014-2015.pdf
http://www.dhet.gov.za/Commissions%20Reports/DHET%20Annual%20Report%202014-2015.pdf
http://www.dhet.gov.za/Commissions%20Reports/DHET%20Annual%20Report%202014-2015.pdf
http://www.arl.org/component/content/article/6/2893
http://www.arl.org/component/content/article/6/2893


53 

Library Edition. Available:  http://e-collec-
tion.library.ethz.ch/eserv/eth:9052/eth-9052-
01.pdf  (29 November 2015). 

Maesaroh, I. and Genoni, P. 2010. An investiga-
tion of the continuing professional develop-
ment practices of Indonesian academic li-
braries. Library Management. 31(8/9):621-
634. 

Majid, S. 2004. Continuing professional develop-
ment (CPD) activities organized by library 
and information study programs in South-
east Asia. Journal of Education for Library and 
Information Science, 45 (1):58-70. 

Martins, E.C. and Terblanche, F. 2003. Building 
organisational culture that stimulates crea-
tivity and innovation. European Journal of In-
novation Management, 6(1):64-74. 

Nzimande, B. 2014. Education key to fight pov-
erty. The Citizen. Available: http://www.citi-
zen.co.za/112071/education-key-fight-pov-
erty-nzimande/ (29 November 2015). 

Pasmore, W.  2014. Developing a leadership 
strategy: a critical ingredient for organiza-

tional success. Availa-
ble:  http://www.ccl.org/leadership/pdf/re-
search/LeadershipStrategy.pdf (29 Novem-
ber 2015). 

Rochkind, R. 2013. One scenario for the death of 
the academic library. Available:  https://bib-
wild.wordpress.com/2013/05/26/one-sce-
nario-for-the-death-of-the-academic-library/. 
(28 April 2015). 

Satgoor, U. 2011. Staff development for institu-
tional success: A reality. Available:  http://re-
pository.up.ac.za/bitstream/han-
dle/2263/17342/Satgoor_Staffdevelop-
ment%20(2011).pdf?sequence=5 . (28 No-
vember 2015). 

Skills Development Act (97 of 1998). Availa-
ble:  http://www.saqa.org.za/docs/legisla-
tion/2010/act97.pdf   (29 November 2015). 

Ukachi, N.B. and Onuoha, U. D. 2013. Continuing 
professional development and innovative in-
formation service delivery in Nigerian librar-
ies: Inhibitors and the way out. Annals of Li-
brary and Information Studies, 60:269–275.

 

http://e-collection.library.ethz.ch/eserv/eth:9052/eth-9052-01.pdf
http://e-collection.library.ethz.ch/eserv/eth:9052/eth-9052-01.pdf
http://e-collection.library.ethz.ch/eserv/eth:9052/eth-9052-01.pdf
http://www.citizen.co.za/112071/education-key-fight-poverty-nzimande/
http://www.citizen.co.za/112071/education-key-fight-poverty-nzimande/
http://www.citizen.co.za/112071/education-key-fight-poverty-nzimande/
http://www.ccl.org/leadership/pdf/research/LeadershipStrategy.pdf
http://www.ccl.org/leadership/pdf/research/LeadershipStrategy.pdf
https://bibwild.wordpress.com/2013/05/26/one-scenario-for-the-death-of-the-academic-library/
https://bibwild.wordpress.com/2013/05/26/one-scenario-for-the-death-of-the-academic-library/
https://bibwild.wordpress.com/2013/05/26/one-scenario-for-the-death-of-the-academic-library/
http://repository.up.ac.za/bitstream/handle/2263/17342/Satgoor_Staffdevelopment%20(2011).pdf?sequence=5
http://repository.up.ac.za/bitstream/handle/2263/17342/Satgoor_Staffdevelopment%20(2011).pdf?sequence=5
http://repository.up.ac.za/bitstream/handle/2263/17342/Satgoor_Staffdevelopment%20(2011).pdf?sequence=5
http://repository.up.ac.za/bitstream/handle/2263/17342/Satgoor_Staffdevelopment%20(2011).pdf?sequence=5
http://www.saqa.org.za/docs/legislation/2010/act97.pdf
http://www.saqa.org.za/docs/legislation/2010/act97.pdf


54 

Chapter Seven 
The Importance of Data, Information and Knowledge in Scholarly 

Communication 
 

Carol Tenopir 
University of Tennessee, School of Information Sciences 

Email: ctenopir@utk.edu 
 

Review status: Peer reviewed 

Background 
Research in scholarly communication, includ-

ing the role and importance of data and publica-
tions, can reveal important insights into how 
knowledge is formed and transmitted. These in-
sights can be interesting in and of themselves, as 
answers to fundamental research questions such 
as how formal communication helps science pro-
gress, and they also can help librarians and pub-
lishers and researchers create better information 
systems. This paper is about the intersection of 
these concepts in the study of scholarly commu-
nication with examples from my own research 
and the work of others that inspired me in formal 
scholarly publication. 

I cannot begin a paper with a title like this 
without the obligatory reference to T.S. Eliot's 
"The Rock" and the data, information, knowledge, 
and wisdom pyramid derived from it (Eliot, 1934.) 
Eliot famously posed the questions: “Where is the 
wisdom we have lost in knowledge?”; “where is 
the knowledge we have lost in the information?” 
The pyramid, derived from Eliot, shows data as 
the bottom foundation or biggest slice of a pyra-
mid. By adding value such as contextualisation 
and categorisation to data, information is created 
and becomes the next, smaller but more refined 
step in the pyramid. Value added by comparison 
or connections to information create knowledge, 
while adding value to knowledge such as possi-
ble actions or decisions can create wisdom, which 
is application of knowledge (Taylor, 1986.) 

Research on how experts communicate is, of 

course, not new. The formal study of scholarly 
publication goes back to work in the early 1960s 
by Derek DeSolla Price (1963) and seminal studies 
by Garvey and Griffith (1967, 1972) and many oth-
ers over the last six decades.  Garvey and Griffith’s 
discussion of “communication means” includes 
dozens of formal and informal communication 
venues that researchers use throughout the re-
search process to disseminate their ideas. These 
means and venues range from personal informal 
conversations to formal peer-reviewed publica-
tions and everything in between. The detailed 
view of communications means depicted in Fig-
ure 1 can be summarised as shown in Figure 2. 

Figure 2 is a concise view of Garvey and Grif-
fith’s more detailed analysis, where communica-
tion can be oral or written OR informal or formal. 
All communication means contribute to scholar-
ship in sequential and iterative ways and are part 
of understanding and creating new knowledge. 

As complex or as summarised as these stand-
ard diagrams are, however, they are incomplete 
when we think about the complete picture of 
how scientists or other scholars create 
knowledge. They leave out important intermedi-
ate steps or sources such as observations rec-
orded in laboratory or field notebooks, videos, 
audio files and data sets. Figure 3 depicts how 
some of these sources contribute to the research 
work of a scientist. 

Scientists do not just rely on oral communica-
tion or written reports to build knowledge and to 
create publications or new information products.  

mailto:ctenopir@utk.edu
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Figure 1: Communication Means from the work of Garvey and Griffith (reproduced from Tenopir and King, 2004.) 

 

 

Figure 2: Summary of Communication Means 
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To understand the entire process, we need to fo-
cus more on workflows or the process of how 
work and knowledge creation go together. Data, 
specimens, sounds, images, and the like, to-
gether with analysis and narrative, all feed into 
the process of creating new knowledge and com-
municating science. In an electronic environ-
ment, multiple ways of communicating infor-
mation can feed into enhanced e-publications, as 
depicted in Figure 4. 

Traditionally, not all of these steps or re-
sources have been reflected in the final or more 
formal products of scholarship such as books and 
articles. In an e-environment, however, all im-
portant artifacts of science and workflow can also 
be included as parts of publications to form a 
more complete representation of scholarly com-
munication. 

Putting everything in boxes as in the previous 
diagrams implies a separation and neatness that 
is not necessarily there. In science, for example, 
images can both be a transformation of data, that 
is, a way to understand underlying data collec-
tion by visualizing it, OR images can be the data 
themselves such as photos of animals, or x-rays.  

Images by themselves, however, normally do 
not convey as much meaning as is conveyed 
when combined with explanatory text. Text, plus 
images, plus data convey the most meaning and 
allow the fullest picture (or lead to more 
knowledge being construed). 

And, perhaps, scientific wisdom can be ob-
tained by combining multiple sources of data, 
with text and visuals, and adding models and 
computations, which convey an additional level 
of meaning. This image from the DataONE (Ob-
servation Network for Earth) shows an example of 
how combining data on bird observations, land 
cover, and weather data that examines climate 
change, may affect bird migration. (Figure 5) 
(dataone.org.) 

By adding analysis and narrative to the other 
components, electronic publications have the 
power to convey multiple levels of meaning to 
provide various levels or stages of information. 

Multi-leveled e-publications allow the consumer 
to select the level that is needed at the time. 

One way to think of this is to think in terms of 
granularity, or parts, and how to deconstruct, 
combine and recombine them. Granularity can 
be defined as ‘divisible, or made up of conven-
iently small and independent parts’ (Business In-
telligence Dictionary) Granular publications can 
be combined, divided, and recombined as de-
sired. In the terms of the journal world this means 
we can go beyond the traditional idea of granu-
larity in terms of just journals, issues, or even arti-
cles. 

Again, this is not a new concept, the idea of 
granularity in publishing has long been talked 
about and is possible. This is not to say that tradi-
tional aspects should be eliminated—granularity 
can mean more parts (or grains), in addition to 
fewer. 
In the traditional, formal, written communication 
process, especially from the viewpoint of librar-
ies, granularity for writing and reading is often at 
the journal level. Libraries traditionally selected 
and purchased journals by journal title, rather 
than paying for parts of a journal. For distri bution 
and shelving, print journals in turn were broken 
into issues. In the current e-access and search en-
gine world, granularity from the reader’s view-
point (and certainly the author’s) is most often at 
the article level. Libraries still make purchases at 
the journal title level or, often, at an even higher 
level of granularity in bundles of titles grouped 
by subject or publisher. 

On the other hand, granularity of searching 
and using today may be broken down even fur-
ther to help users get the level of granularity they 
need to construct meaning for their purposes. 
This granularity may be by allowing separation of 
sections, paragraphs, graphs, tables, photo-
graphs, and other components.  In addition, if all 
component parts of a bigger whole are labeled 
and linked together, an article or a table or a par-
agraph can be a starting point to go bigger—to 
the data sets behind a table, for example. This 
type of flexible thinking shows the value of an ar- 
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Figure 3: Sources Used by Scientists in Research 

 

 

Figure 4: Expanded Formal Publication in an E-environment 
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Figure 5: DataONE’s Depiction of Combining Multiple Sources of Information 

 

ticle in the center with granularity allowing use in 
multiple ways—bigger, smaller, or in sections. 

Technology and structures are being put in 
place to allow this description and interlinking. 
For example, subject data repositories such as 
Dryad link articles to data, and many publishers, 
such as PlosONE, in turn link articles to the corre-
sponding data sets in DRYAD. (www.plosone.org; 
datadryad.org). Mark-up or Digital Object Identi-
fiers (DOIs) can be assigned at various levels of 
granularity to allow search and retrieval of either 
parts or a whole. 

Sometimes researchers need an entire article 
or most of one, especially for catching up on a 
topic or when writing an article. Sometimes they 
need less − just a part of an article such as a para-
graph that describes a method or conclusion to 
check a fact or a picture to use in a class or a 
presentation. Sometimes they need more − the 
data on which an article is based, to extend their 
own research or build on the research of others. 
Properly designed electronic publications can 
provide this level of flexibility or fluid granularity 
in a way not easily accomplished in traditional 
models. 

Research highlights 
This is all background that shows you my 

thinking on these issues; now let me give you 
some highlights from some research to back 
these assumptions. These examples come from 
the “Deep Indexing” study for CSA (now 
ProQuest), and data use, reuse, and sharing by 
scientists surveys for the NSF-sponsored 
DataONE project. 

To test the desirability of direct access to ta-
bles and figures embedded in articles, we studied 
sixty scientists in seven universities and two insti-
tutes in US and Europe while they searched on a 
table and figures indexing prototype database 
for information relevant to their research pro-
jects.  Scientists conducted over 350 searches, 
yielding data by direct observation, diaries, and 
pre and post searching surveys (Tenopir, 
Sandusky, and Casado, 2006.) 

Research questions included: 
• Do scientists need image indexing? 
• What do scientists currently do with im-

ages? 
• How might they use an image index? 
• How effective is searching for images? 
• How might image searching impact the 

http://www.plosone.org/
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work of science? 
Note that we did not study issues of the eco-

nomic feasibility of such a service, if developed, 
nor whether libraries would be willing to pay for 
such an indexing feature. Instead, we were con-
cerned with the possible uses (if any) that re-
searchers could make of increased granularity in 
indexing of articles if it were available.  Of course, 
any decisions CSA or ProQuest made had to take 
into account the financial viability of such a ser-
vice. 

This study found that without the existence of 
a special database, scientists in general search for 
photographs and maps more than tables, figures 
or graphs; use Google most often to locate im-
ages or graphical material; and consistently rate 
level of satisfaction with current capabilities and 
results of image or graphics searches as low. 
Some comments from the participants included: 
locating objects is “difficult”; and “in general, ac-
ademic figures, tables, and graphs are not availa-
ble to search” in current systems. However, sev-
eral noted that the ability to search for figures 
might help them find information or data not re-
flected in the title or abstract of an article and 
help them find things previously lost in tradi-
tional abstracting and indexing tools. They gen-
erally reacted positively to the idea of such func-
tionality and granularity to help both research 
and teaching. 

The subjects had many suggestions of what 
would need to be present if the granularity of 
scholarly content was deconstructed into im-
ages. These suggestions or conditions for success 
included: 

• images must be of high quality with the 
ability to enlarge thumbnail images; 

• the context of the whole article is im-
portant and it may be dangerous to see 
images without the context; 

• tables of contents should allow all compo-
nent parts to be seen in one place and 
should be searchable; 

• extraction of the data behind any table 
should be supported. 

Research data deposit and access has be-
come more common since the research de-
scribed above. More recently, as part of the NSF-
funded DataONE project (dataone.org), the Usa-
bility and Assessment Working Group has been 
surveying a variety of data stakeholders, includ-
ing scientists who either need access to or create 
earth and environmental science data and librar-
ies or librarians who may help provide data man-
agement services and who have constituents 
who need help in finding or storing data. 

In a 2011 survey of scientists (Tenopir, et al, 
2011), we found that although three-quarters of 
scientists agree with the statement “I share my 
data”, only about a third (36%) agree that “others 
can access my data easily”.  This illustrates a gap 
between willingness and accessibility. 

Several years later in a follow-up survey of sci-
entists in 2014-2015 (submitted for publication), 
the gap had narrowed just slightly, with 78% of 
scientists saying they shared their data and 45% 
saying others can access their data. How they 
share their data may range from sending a data 
set when it is requested to uploading data into a 
data repository. Although most did not yet rou-
tinely upload data from preservation and sharing, 
in 2014, 82% of the approximately 1000 respond-
ents said they would put at least some of their 
data in a central repository, and 45% would place 
all of their data in a central repository. 

Although lack of access isn’t yet seen as a ma-
jor impediment to science (27% in 2011 agreed 
that it was a major impediment), half of them 
(50%) said it restricted their ability to answer sci-
entific questions and 78% said they would use 
other’s datasets if the data were easily accessible 
(Tenopir, et al, 2011). 

Scientists said they do not share data in re-
positories for a variety of reasons, including: 

• Insufficient time (45%) 
• Lack of funding (34%) 
• No place to put data (20%) 
• Do not have rights to make data available 

(20%) 
• Lack of standards (17%) 
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Figure 6: Reference support services by Academic Libraries for Research Data Management (Tenopir, Birch, and Allard, 2012). 

 

Figure 7: Technical Support Services by Academic Libraries for Research Data Management (Tenopir, Birch, and Allard, 2012). 
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Figure 8: Staff Development in Research Data Management by Academic Libraries (Tenopir, Birch, and Allard, 2012). 

 

• Sponsor does not require it (15%) 
• Others do not need their data (13%) 
• Their data should not be available (12%) 

(Tenopir, et al, 2011). 
Some of these reasons for not sharing data 

cannot be easily resolved, but the major reasons 
of lack of time and lack of funding provide an op-
portunity for libraries to help. 

Another survey for DataONE, assisted by the 
Association of College & Research Libraries, asked 
Directors of North American academic libraries if 
their libraries provided reference support for 
finding and citing data. A majority of research li-
braries said they either offered these services al-
ready, or are planning to (49% currently offer and 
33% plan to offer) (Figure 6) (Tenopir, Birch, and 
Allard, 2012) 

Far fewer research academic libraries offer 
technical support for data (18% of research librar-
ies currently offer technical support, with an ad-
ditional 39% saying they plan to) (Figure 7) (Te-
nopir, Birch, and Allard, 2012). Perhaps this is an 
opportunity for collaboration across campus 
units, across university libraries, or in conjunction 
with publishers, libraries, and data repositories. 

An implication and opportunity for LIS educa-
tors can be found in the response to the question: 

“Has your library provided opportunities for staff 
to develop skills related to research data manage-
ment?”  Just 31% of the 215 research/doctoral li-
braries, 16% of the baccalaureate colleges, and 
17% of the two-year associate degree colleges 
say that they provide such opportunities (Figure 
8). Continuing education opportunities or inclu-
sion of such topics in classes could provide a ser-
vice from LIS programs to the changing needs of 
the profession (Tenopir, Birch, & Allard, 2012).  

There is a clear lack of skills development op-
portunities regarding data management in aca-
demic libraries. Educators and libraries and pro-
fessional organizations can work together to re-
solve this skills gap. 
Conclusion 

Electronic journals allow a rethinking of how 
scientists can communicate their research and 
how others will want to access the products of re-
search to help them in their work. By building on 
concepts expressed in the past, we can build a 
granular view of formal scholarship, allowing ac-
cess at many levels, in many ways, to the variety 
of scholarly outputs that goes into the whole pic-
ture of research. While access to component 
parts is an essential aspect of granularity, the data 
behind graphs and charts is also an important 
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component to enlarge the typical journal article.  
In conclusion, from a lifetime of research: 

• access to information, data, and 
visuals can help scientists in many ways, 
but affordable/sustainable services or 
products need to be developed; 

• when posing research questions 

or designing systems we need to think in 
many different levels of granularity, ac-
cess, and utility; and 

• Library and Information Science educa-
tion and research can help in providing re-
search, education, and services that help 
others form knowledge more effectively
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How has the research landscape changed in 
the UK?  

Not too long ago, researchers primarily 
needed to worry about securing grant income, 
doing their research, and publishing their find-
ings in an appropriate, subject specific journal. 
The process was straight-forward and there was 
little need to report activity in detail at the insti-
tutional level. However, with the advent of the 
Research Assessment Exercise (RAE) back in 2008, 
things began to change as research publication 
metrics relating to both quantity and quality had 
to be produced by participating Higher Educa-
tion Institutions (HEIs). The RAE was: 

conducted jointly by the Higher Edu-
cation Funding Council for England 
(HEFCE), the Scottish Funding Council 
(SFC), the Higher Education Funding 
Council for Wales (HEFCW) and the 
Department for Employment and 
Learning, Northern Ireland (DEL). The 
primary purpose of the RAE 2008 was 
to produce quality profiles for each 
submission of research activity made 
by institutions (HEFCE, SFC, HEFCW & 
DEL. 2008). 

In the run up to RAE 2008, many HEIs intro-
duced institutional repositories and associated 
deposit policies to make the reporting process 
more accurate and efficient. A few years later, the 
emergence of Research Councils UK’s Common 
Principles on Research Data Policy (RCUK, 2011) 
placed further demands upon researchers in 
terms of managing and sharing outputs to make 
research more accountable, open, and reusable. 
As part of this new landscape, data management 

plans (DMPs) are now required at the grant appli-
cation stage by the majority of Research Councils 
UK (RCUK) funders. The only exception is the En-
gineering and Physical Sciences Research Council 
(EPSRC) who do not want to see a DMP alongside 
the grant application but assume that one will ex-
ist locally. Bill Hubbard, Director of the Centre for 
Research Communications at the University of 
Nottingham, has captured the increasing com-
plexity of the changing research landscape in Fig-
ure 1. 

The majority of RCUK funders place the onus 
on researchers to provide evidence that research 
data management and sharing are being consid-
ered from the outset of new projects via the com-
pletion of a data management plan (DMP). How-
ever, things changed when EPSRC released its 
Policy Framework on Research Data in 2011. The 
policy included nine expectations for those in re-
ceipt of - or seeking to be in receipt of - EPSRC 
funding. Crucially, EPSRC placed the onus on the 
research institution to demonstrate that suitable 
infrastructure was in place rather than on the in-
dividual researcher. The deadline for compliance 
with EPSRC’s nine expectations came into effect 
on May 1, 2015 and, in early June of the same 
year, a light-touch survey was issued to senior 
management in UK HEIs to assess progress. 
EPSRC’s policy has been absolutely instrumental 
in unlocking institutional funding for the devel-
opment of fledgling RDM support services and 
systems and has had practical implications for 
both researchers and support staff. The follow up 
to the 2008 RAE - the Research Excellence Frame- 

mailto:joy.davidson@glasgow.ac.uk
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Figure 1: View of the changing research landscape for researchers (Hubbard, 2015) 

   

work (REF) - has complicated the research land-
scape even further. Now HEIs are required to 
measure and report on the impact of their re-
search activities as well as the quantity and qual-
ity of their research outputs. Impact accounted 
for 20 per cent of the overall REF score in 2014. In 
the guidance provided by HEFCE, SFC, HECW, and 
DEL, Research Excellence Framework (REF) re-
view panels were asked to assess the:   

reach and significance of impacts on 
the economy, society and/or culture 
that were underpinned by excellent 
research conducted in the submitted 
unit [of assessment], as well as the 
submitted unit’s approach to ena-
bling impact from its research (HEFCE, 
SFC, HEFCW & DEL, 2014). 

While the UK has been a leader in terms of 
driving forward the open science agenda 
through various governmental and funding body 
mandates, it is important to note that this move-
ment is truly global in nature. Funding bodies in 
the US have also been early implementers of the 
open science movement and the European Un-
ion and South Africa are currently introducing 
mandates relating to the management and shar-
ing of research data and publications.  

To ensure that researchers and HEIs can oper-
ate effectively in this new research landscape, far 
greater cooperation and collaboration among 
the entire range of stakeholders involved in the 
research lifecycle is needed from the very outset 
of new research projects. 

What support services will researchers need to 
be effective in this new research landscape?  
To equip researchers to embrace open science 
practices, HEIs need to ensure that adequate sup-

port systems and services are in place. Estab-
lished in 2004 and funded by JISC, the Digital Cu-
ration Centre (DCC) helps UK universities build 
capacity and capability for research data man-
agement and curation. In 2007, the DCC devel-
oped its Lifecycle Model (Higgins, 2008) to assist 
in breaking down the range of roles, responsibili-
ties and actions that need to be considered as 
part of good research practice.  

In a practical sense, the model has helped to 
progress the development of procedures, tools, 
and support services for research data manage-
ment and sharing within institutions. The Lifecy-
cle Model has also been used to inform the devel-
opment of digital curation curricula across the 
globe. However, while good progress has been 
made in defining services and educational pro-
grammes, there is still much to be done to embed 
the necessary research data management and 
curation skills into the daily workflows of all re-
searchers and support staff.  

Over the past ten years, the DCC has been in-
volved in numerous international initiatives to 
help improve the quality and consistency of re-
search data management and curation training 
and education. This has included participation in 
working groups to define digital curation curric-
ula and leading several research projects to de-
fine, assess and benchmark skills required for 
RDM, curation and open science (for example: Re-
search Data Management Skills Support Initiative 
(DaMSSI) in 2010; DaMSSI-Assessment, Bench-
marking and Classification in 2011; Facilitate 
Open Science Training for European Research 
(FOSTER) in 2014). 

A number of skillsets and aptitudes have been 
defined   to   reflect   the   range   of   competencies  
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Figure 2: Digital Curation Lifecycle Model (DCC Curation Lifecycle Model, 2015) 
 

 
needed by different stakeholders across the cura-
tion lifecycle including ARMA’s Professional De-
velopment Framework for Research Administrators 
(2011), CILIP’s Professional Knowledge and Skills 
Base for Information Professionals (2013) and Vi-
tae’s Information Literacy Lens on the Researcher 
Development Framework for Researchers (2012). 
However, there has been a lack of standardised 
approaches that enable contributions to the re-
search processes from a range of stakeholders to 
be represented consistently when reporting. Ac-
cordingly, it has been very difficult to see how – 
or if – curation skills acquired through formal ed-
ucation, professional development training, or 
on-the-job learning have translated into im-
proved daily workflows across the research lifecy-
cle. In addition, there are few reward structures in 
place that recognise those who are making use of 
their research data management and curation 
skills to undertake or to support open science. 
This gap in the recognition of curation skills can 
often make it difficult to incentivise researchers 
or support staff to put the necessary time and ef-
fort into acquiring these skills.  

How the CRediT taxonomy could help to join 
the skills acquisition and skills recognition 
gap 

In light of the fact that many publishers now 
require the roles of authors listed in academic pa-
pers to be clarified, the CRediT contributor roles 
taxonomy was developed by a small group of 
journal editors, Harvard University, and the Well-
come Trust in 2012 to help make contribution re-
porting more consistent (Allen et al, 2014). Pro-
ject CRediT is: 

…led by The Wellcome Trust and Dig-
ital Science, facilitated by CASRAI and 
NISO and supported by the Science 
Europe Scientific Committee for the 
Life, Environmental and Geo Sciences. 
The project is developing and main-
taining recommendations for a sci-
ence-oriented contributor role taxon-
omy and its implementation (Project-
CRediT, 2015).  

The 14 term taxonomy that was developed 
aims to describe a more accurate and complete 
range of the contributions involved in producing 
research publications. The taxonomy was tested 
between August and November 2013 through an 
online survey of researchers who had recently 
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contributed towards academic publications. The 
taxonomy also helps to specify the degree of con-
tribution (i.e., lead, equal, or supporting) more 
consistently.  The taxonomy could help to pro-
vide evidence of research data management and 
curation skills being applied in a range of re-
search and support roles and, by enabling these 
efforts to be recognised more formally by pub-
lishers and employers, help to incentivise and 
drive forward good practice.  

In addition to being applied retrospectively to 
recognise contributions, there is scope to apply 
the taxonomy proactively when designing and 
describing educational programmes and profes-
sional development training courses in all disci-
plines. The proactive use of the taxonomy might 
lead to more effective course selection and the 
ability of participants - and their employers - to 
measure and reward learning outcomes over 
time.  By employing a standard set of terms, the 
taxonomy may also enable better alignment be-
tween disciplines so that the skillsets of a range 
of stakeholders are more complementary.  The 
alignment of curation related skillsets between 
disciplines has proven very difficult to date (Da-
vidson et al, 2012).   

By acknowledging and recognising that 
many different roles are involved in producing re-
search outputs and employing a standard set of 
terms that describes these various contributions, 
the mapping of research data management and 
curation skills for researchers, librarians, adminis-
trators and other stakeholders is far more feasi-
ble. The potential value of the CRediT taxonomy 
for this purpose is currently being explored 
through the Research Data Alliance Interest 
Group on Education and Training (Davidson and 
Jung, 2015).  

CRediT Taxonomy  
The next section of the paper will introduce 

the 14 CRediT taxonomy elements as they relate 
to the Digital Curation Lifecycle Model and make 
specific recommendations relating to the poten-
tial roles of Library and Information Science (LIS) 
professionals. Where appropriate, multiple 

CRediT taxonomy elements have been clustered 
together under specific lifecycle stages.  

Conceptualisation stage 
Coming up with research questions, seeking 

suitable funding calls, and developing pre-award 
data management planning should all take place 
during the conceptualisation stage of the cura-
tion lifecycle. It is important to consider all of the 
relevant roles and responsibilities relating to data 
sharing to ensure that adequate funding can be 
requested for any data cleaning or anonymisa-
tion that might be required. Table 1 reflects the  
relevant CRediT taxonomy elements for the con-
ceptualisation stage . 

Research in all disciplines is becoming in-
creasingly data driven. This means that during 
the conceptualisation stage of the research pro-
ject, librarians may start to play an important role 
in helping researchers carry out a data review to 
progress the development of new research ideas. 
This draws upon the established role of librarians 
in supporting literature reviews, but will help to 
ensure that researchers have undertaken a land-
scape analysis to ensure that any proposed data 
collection activity will not be duplicating data 
that already exists. Evidence that new research 
projects will not be duplicating data collection is 
something that some funding bodies are now ac-
tively seeking in grant applications, as can be 
seen in this extract from the Economic and Social 
Research Council (ESRC) data management plan-
ning guidelines:  

Where research grant applicants plan 
to create new data as part of their 
ESRC-funded proposal, they must 
demonstrate that no suitable data are 
available for re-use. ESRC encourages 
the re-use of existing data and there-
fore encourages applicants and grant 
holders to consider the breadth of 
data available from various sources 
before committing to primary data 
collection (ESRC, 2015). 

In cases where data do already exist, it might 
be the case that they are not suitable for reuse 
due to poor quality, lack of contextual metadata, 
or   unsuitable   data  licences  being  applied.  In- 
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Table 1: CRediT taxonomy elements for the conceptualisation stage (Allen et al, 2014) 

#1 conceptualization Ideas; formulation or evolution of overarching research goals and aims. 

#8 data curation 
Management activities to annotate (produce metadata), scrub data and maintain re-
search data (including software code, where it is necessary for interpreting the data it-
self) for initial use and later reuse. 

#12 supervision 
Oversight and leadership responsibility for the research activity planning and execution, 
including mentorship external to the core team. 

#13 project administration 
Management and coordination responsibility for the research activity planning and ex-
ecution. 

#14 funding acquisition Acquisition of the financial support for the project leading to this publication. 

 
deed, in some cases, it may not even be possible 
to search for, or identify, existing research data 
held by HEIs. In such cases, librarians may be cru-
cial in helping to document searches that have 
been carried out and in making the case in the 
grant application that re-creating data is neces-
sary.  

Librarians will also play a key role in contrib-
uting to the development of required data man-
agement plans for new grant applications and 
many library staff in UK HEIs are actively involved 
in developing customised, institutional guidance 
for inclusion in DMP tools (e.g. DMPonline). Effec-
tive curation starts with good data management 
planning and, in this respect, librarians will play a 
vital role in ensuring that valuable data are man-
aged and curated over the entire digital curation 
lifecycle. Indeed, in the UK, many of the early data 
management and curation support services 
emerging in HEIs are being led by the library. In 
addition to general research data management 
planning support, librarians will be influential in 
determining current RDM and curation practice 
and capacity within the institution and in identi-
fying future requirements using methodologies 
such as the Data Asset Framework (DAF).  

Librarians’ expertise around making infor-
mation accessible and understandable will be 
crucial for longer term curation and reuse. In 
terms of improving the visibility of research data 

generated by the institution, librarians will be in-
strumental in defining requirements for, and the 
establishment of, institutional data catalogues 
that will be harvested by national data discovery 
services such as Research Data Australia and Jisc’s 
Research Data Discovery Service. 

Research data management and curation re-
quires dedicated effort and the allocation of re-
sources. Fortunately, as stated in the RCUK Com-
mon Principles on Research Data Policy, funders 
agree that the use of public funds to support data 
accessibility and reuse are appropriate. Clarifica-
tions on the sorts of costs that might be eligible 
in grant applications were provided by RCUK fol-
lowing the DCC’s Research Data Management Fo-
rum on Funding for Research Data Management 
(Ryan, 2013). While a range of RDM and curation 
activity costs are eligible within grant applica-
tions, they must be clearly justified – just as any 
other budget request would need to be. There is 
a real risk though that these eligible costs may be 
missed unless effective data management plan-
ning is carried out early and in consultation with 
key stakeholders. Librarians have a proven track 
record as trusted liaison points between re-
searchers and central university services. By con-
tinuing to foster this pivotal role, librarians could 
play a crucial role in ensuring that adequate RDM 
and curation activities are identified and costed 
into new grant applications. Tools such as the UK 
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Data Archive’s  Data Management Costing Tool 
and Checklist (UK Data Archive, 2013), the DCC’s 
Five Steps to Decide What Data to Keep (DCC, 2014) 
and the Collaboration to Clarify the Costs of Cura-
tion (4C, 2013 and 2015)  will be useful references 
for librarians to consult when costing curation ac-
tivities.  

In the longer term, librarians will play a key 
role in developing and delivering effective train-
ing for research staff and students around re-
search data management and curation themes, 
for example the MANTRA research data manage-
ment course which was developed by EDINA at 
the University of Edinburgh (2010).  

Create or receive stage 
During the creation stage of the curation 

lifecycle, the data management plan should be 
updated with more concrete information regard-
ing specific research approaches and refer to the 
adoptions of relevant disciplinary standards. Dur-
ing the active stage of the project, researchers 
will be collecting and/or using data and perform-
ing analyses. In many cases, they will also develop 
code to enable them to perform specific analyses 
and/or to visualise their data more effectively. 
Maintaining these additional research outputs is 
essential for longer term reuse – both by those 
who created the data and by others. Relevant 
CRediT taxonomy elements for the creation stage 
can be seen in Table 2.  

Librarians may have an active role to play in 
helping to define methodologies around data 
collection in new research projects. While re-
searchers will be adept with disciplinary norms 
and standards of good practice within their par-
ticular community of practice, librarians will be 
influential in advising on broader metadata 
standards – particularly in light of making re-
search outputs more visible, understandable and 
ultimately reusable to other disciplines as well as 
by the general public where appropriate. In a re-
cent article, Markin highlights that: 

Many libraries are playing a leader-
ship role in this effort. Data storage 
and preparation can get complicated 

quickly for the nonexpert, and it’s use-
ful to have someone knowledgeable 
who can guide you through the intri-
cacies of naming and formatting data 
for easier access by others (Markin, 
2015). 

For researchers working with sensitive data, li-
brarians may be well positioned to spot potential 
methodological conflicts between data protec-
tion and plans for data sharing and reuse as out-
lined in data management plans and/or pathway 
to impact statements. Such risks could then be 
flagged to researchers and ethics teams to ensure 
that suitable consent forms and terms and condi-
tions for access and reuse are developed for the 
data. 

In relation to this, librarians could play a role 
in helping researchers to assess the level of data 
cleaning and/or anonymisation that may be re-
quired to facilitate data sharing and reuse. Data 
cleaning and anonymisation can be costly activi-
ties and, as noted above, librarians may be pivotal 
in ensuring that additional costs relating to RDM 
and data sharing are identified and factored into 
grant applications. However, it is currently diffi-
cult to get recognition for this valuable work. The 
recent Expert Advisory Group on Data Access 
(EAGDA) report stated that: 

Understanding user requirements 
and extracting, formatting, annotat-
ing and cleaning data to maximise its 
utility and value to other users can 
take up a significant proportion of 
staff time. These efforts are often con-
sidered to be activities that should be 
undertaken as “part of the day job” 
yet are rarely recognised or credited 
academically (Expert Advisory Group 
on Data Access, 2015).  

In cases where data cleaning or anonymiza-
tion costs are prohibitive, librarians may be called 
upon to offer advice on alternative approaches 
that will meet funders’ data sharing expectations 
while respecting data protection laws. For in-
stance, if a proposed social science research pro-
ject aims to conduct video-taped interviews as 
part of the data collection process and the re-
searcher  has  indicated  that  they  would  like  to  
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Table 2: CRediT taxonomy elements for the creation stage (Allen et al, 2014) 

#2 methodology Development or design of methodology; creation of models 

#6 investigation 
Conducting a research and investigation process, specifically performing the experi-
ments, or data/evidence collection 

#3 software 
Programming, software development; designing computer pro-grams; implementation 
of the computer code and supporting algorithms; testing of existing code components 

#5 formal analysis 
Application of statistical, mathematical, computational, or other formal techniques to 
analyse or synthesize study data. 

#11 visualization 
Preparation, creation and/or presentation of the published work, specifically visualiza-
tion/data presentation. 

share an anonymised version of this data after the 
project ends, it may be the case that the costs of 
anonymising the video data would be greater 
than the actual award is worth. In such cases, it 
may be more appropriate to state in the data 
management plan that an anonymised transcript 
will be shared as an output of the project rather 
than the video data itself. 

Researchers often develop bespoke software 
to enable them to carry out specific analyses 
and/or to create visualisations of the data they 
are working with. To ensure that research find-
ings are reproducible, access is needed not only 
to publications and the underlying data, but also 
the software, algorithms, and techniques that 
were employed to perform these analyses to en-
able validation and effective reuse. In some cases, 
the software developed to analyse or enable a 
visualisation of the data is more at risk than the 
research data itself. This is particularly true for re-
searchers who are developing new tools and 
techniques for analysing existing, well curated 
data sets (e.g., historical weather data held by Na-
tional Oceanic and Atmospheric Administration 
(NOAA)). In the same way that data management 
planning helps to ensure that the management 
of research data is considered from the outset of 
new research activity, the development of a soft-
ware sustainability plan helps to ensure that any 
required software or code is maintained through-
out the project and beyond. Michael Jackson of 

the Software Sustainability Institute (SSI) ex-
plained:  

It is easy to concentrate on the short-
term issues when developing scien-
tific software. Deadlines for publica-
tions, collaboration with others and 
the demands of a daily routine all con-
spire to prevent proper planning. A 
software management plan can help 
to formalise a set of structures and 
goals that ensure research software is 
accessible and reusable in the short, 
medium and long term. It also helps 
researchers to consider whether 
third-party software to be used within 
a research project will be available, 
and supported, for the lifetime of the 
project. They can also give funders 
confidence that software they have 
funded survives beyond the funding 
period, that there is something to 
show for their investment (Jackson, 
2015). 

As Jackson noted, researchers are often under 
pressure and may not consider some of these is-
sues until it is too late. Librarians, as part of their 
overall data management planning and curation 
support during the conceptualisation and crea-
tion stages, might help researchers to consider 
whether such a plan is required for their research 
and help them to complete the plan if necessary. 
In 2014, the SSI collaborated with the Digital Cu-
ration Centre (DCC) to develop a software man-
agement plan service (SSI, 2015) based on 
DMPonline.  
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Appraise and select stage  
A key stage in the curation lifecycle is select-

ing what data must be kept beyond the life of the 
project. As a minimum, most funders expect suf-
ficient data to be retained to enable validation of 
published research findings. However, data that 
cannot be reproduced or has potential longer 
term value may also be considered for longer 
term retention. Librarians could play a significant 
role in assisting researchers to assess what data 
must be retained to comply with funders’ and 
publishers’ expectations on reproducibility. Rele-
vant CRediT taxonomy elements for the appraise 
and select stage of the curation lifecycle is shown 
in Table 3. 

 Recent reports have highlighted the worry-
ing fact that a large proportion of published re-
search findings are not reproducible. While re-
producibility itself is not always a guarantee of in-
tegrity, an open and transparent approach is op-
timal as explained in a recent Nature Editorial:  

Reproducibility, rigour, transparency 
and independent verification are cor-
nerstones of the scientific method. Of 
course, just because a result is repro-
ducible does not make it right, and 
just because it is not reproducible 
does not make it wrong. A transpar-
ent and rigorous approach, however, 
will almost always shine a light on is-
sues of reproducibility. This light en-
sures that science moves forward, 
through independent verifications as 
well as the course corrections that 
come from refutations and the objec-
tive examination of the resulting data 
(Nature, 2014). 

However, as the size and the complexity of 
the data being generated and analysed in re-
search activity increases, it is clear that replication 
will not always be feasible. In such cases, the early 
accessibility to the underlying data and tools 
used to produce published findings becomes 
even more crucial.  

In the era of Big Data and expensive 
science, it isn’t always possible to rep-
licate an experiment. However, it is 
possible to post the data and the 
computer software used to analyse it 

online, so that others can verify the re-
sults (Organizing Committee of the 
Future of the Statistical Sciences 
Workshop, 2014). 

Early openness amongst peers can help to iden-
tify any problems or mistakes in the data and en-
sure that these are corrected. However, it can of-
ten be difficult for researchers to know how and 
when they should share their data. Indeed, many 
researchers are often confused by mandates re-
lating to data sharing and feel unsure about what 
data can be shared and with whom it could be 
shared. The Expert Advisory Group on Data Ac-
cess (EAGDA) found that “many researchers  are  
unclear  as  to  which  research  datasets should 
be made accessible to secondary researchers. 
This judgement should take into account the size, 
complexity and generalizable utility of the data 
generated” (EAGDA, 2015). 

It is important to remember that funding bod-
ies are not advocating that any researchers share 
data that will breach data protection legislation 
or infringe upon IPR associated with commercial 
research activity or emerging patents.  Indeed, 
funding bodies expect researchers to employ ex-
emptions to data sharing as appropriate. The En-
gineering and Physical Sciences Research Council 
expects that “researchers and research students 
have a general awareness of the regulatory envi-
ronment and of the available exemptions which 
may be used, should the need arise, to justify the 
withholding of research data” (EPSRC Expecta-
tions, 2011). Librarians can help researchers to 
identify what data can be shared and also help 
identify the best mechanisms to share their data 
at various points over the research lifecycle – 
from the use of safe havens for access to sensitive 
data during the active phase of research through 
to deposit in subject specific or institutional data 
repositories for wider visibility beyond the life of 
the project.  

Ultimately, data sharing at appropriate points 
in the research lifecycle enables peer review and 
helps improve the overall integrity of the pub-
lished findings. Research integrity is important 
for researchers’ career development and reputa-  
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Table 3: CRediT taxonomy elements for the appraise and select stage (Allen et al, 2014) 

#4 validation 
Verification, whether as a part of the activity or separate, of the overall replication/repro-
ducibility of results/experiments and other research outputs 

#7 resources 
Provision of study materials, reagents, materials, patients, laboratory samples, animals, 
instrumentation, computing resources, or other analysis tools 

 

Table 4: CRediT taxonomy elements for the creation stage (Allen et al, 2014) 

#9 writing 
Original draft: Preparation, creation and/or presentation of the published work, specifi-
cally writing the initial draft (including substantive translation). 

#10 writing 
Review and editing: Preparation, creation and/or presentation of the published work by 
those from the original research group, specifically critical review, commentary or revi-
sion – including pre- or post-publication stages 

 

tions, but equally vital for research organisations’ 
overall credibility. In addition, research integrity 
helps to build confidence and trust in researchers 
and the findings which will be used to inform pol-
icy making. Finally, research integrity is crucial for 
ensuring that ongoing public investment is made 
available to support future research activity (Sci-
ence Europe, 2015). However, not all research will 
be captured in a digital format. Many researchers 
work in a hybrid environment where analogue 
materials such as tissue samples or core samples 
form an integral part of the analysis. In some 
cases, funders may require that mechanisms for 
enabling access to non-digital materials are pro-
vided. As Markin (2015) pointed out “some divi-
sions of the NSF require providing access only to 
digital data, while the ocean-sciences division of 
the NSF requires the sharing of sediment, core, 
and dredge samples as well”. It is crucial that re-
searchers consider how links to such analogue 
materials will be handled with regards to re-
search integrity, reproducibility and validation of 
published findings. Librarians will play an im-
portant role in advising researchers on how to 
store, cite, and link the wide range of research 
materials collected and produced during their re-
search activity.  

Access, use and reuse 
During the access, use and reuse stage of the 

curation lifecycle, researchers will be working to 

publish and share their research findings. This will 
involve understanding funding bodies’ and pub-
lishers’ requirements relating to timing and al-
lowable embargo periods, as well as more practi-
cal aspects such as providing identifiers and 
statements indicating how underlying data 
might be accessed. Table 4 shows the relevant 
CRediT taxonomy elements for the creation 
stage. 

Librarians have been instrumental in support-
ing open access with regards to research publica-
tions. Their experience with helping researchers 
to navigate through the complex maze of institu-
tional polices, funding body requirements, and 
publishers’ expectations will be an asset in assist-
ing researchers to consider publishing data 
alongside their publications. As noted earlier, li-
brarians may play a key role in supporting re-
searchers to identify what data must – or should 
– be published and/or retained to enable valida-
tion of published findings or for broader reuse 
value. Data that is selected for publication and/or 
retention will require the application of a persis-
tent identifier using services such as DataCite. 
The application of identifiers can offer benefits. 
On its website, DataCite states “Citable data be-
come legitimate contributions to scholarly com-
munication, paving the way for new metrics and 
publication models that recognise and reward 
data sharing” (DataCite, 2015). 
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Facilitating access to research outputs is an 
increasingly integral aspect of funded research 
activity. However, the effort required by librarians 
to enable effective access to research publica-
tions and related outputs is often underesti-
mated by senior management. In addition to ad-
vising on stakeholder requirements, selecting an 
appropriate route for open access publication 
(i.e., green or gold), advising on the timing of de-
posit, for example, in relation to HEFCE’s require-
ments for REF 2020 librarians will also need to 
deal with finding funds for Article Processing 
Charges (APCs), and ensuring that there are state-
ments in published papers that specify how to ac-
cess underlying data, and relevant software and 
code (RCUK Policy on Open Access, 2013). Addi-
tional effort will also be required to help research-
ers promote their work, to monitor usage, and to 
gather metrics. The Expert Advisory Group on 
Data Access (EAGDA) report stated: 

As data access activities are sub-
sumed into general staff time and not 
specifically credited, it was felt by 
some interviewees that data access is 
supported primarily through general 
goodwill of staff, which is not a sus-
tainable basis for maintaining access 
(EAGDA, 2015). 

Librarians’ contribution to the publication 
process is crucial in a number of ways and cannot 
be sustained without adequate resource alloca-
tion and recognition of this vital support role.  

Conclusion  
It is clear that the professions of both re-

searchers and librarians are evolving as the re-
search landscape changes. As demonstrated 
through the mapping to the CRediT taxonomy, 
there is no shortage in the number and range of 
opportunities available to librarians to become 

active players in supporting RDM and curation as 
part of the open science movement. Librarians 
have consistently demonstrated flexibility and 
willingness to embrace change and this attitude 
in no small part has been a crucial factor in the 
early successes we’ve seen in the UK.   

We must ensure that emerging LIS profes-
sionals have the capacity to contribute effectively 
to this changing landscape and that there are suf-
ficient opportunities for ongoing professional de-
velopment that are endorsed by professional 
bodies and employers. A number of new educa-
tional programmes are being developed, e.g., the 
Library and Information Science Centre’s MPhil in 
Digital Curation (University of Cape Town, 2015). 
However, we must bear in mind that librarians al-
ready have very heavy workloads and a wide 
range of work related responsibilities beyond 
open science. Indeed, librarians are, in many 
cases, active researchers in their own right who 
secure grant funding and publish. The full range 
of professional activities must be taken into ac-
count when developing new career specifica-
tions for librarians and – equally important – 
must also be recognised by employers.   

Researchers and research support staff will 
need to acquire new skills to work effectively as 
the research landscape changes. To foster a real 
change in practice though, and to see these com-
munities of practice embrace open science, we 
must ensure that the acquisition and application 
of these new skills are recognised and rewarded. 
The CRediT taxonomy could offer an effective 
means of describing the broad range and level of 
contributions from both researchers and support 
staff in a more unified way and help to inform fu-
ture changes in research assessment exercises 
and related reward structures. 
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Introduction 
This paper, written by Jenny Walker, is based 

on the keynote presentation delivered by Profes-
sor Herbert Van de Sompel of Los Alamos Na-
tional Laboratory. Professor Herbert Van de 
Sompel, Information Scientist, from the Los Ala-
mos National Laboratory, New Mexico, United 
States of America, has been instrumental in ad-
dressing many issues on the path of transition 
from a paper-based scholarly communication 
system to a web-native digital environment. 
More than fifteen years ago, Van de Sompel 
worked on the Open Archives Initiative Protocol 
for Metadata Harvesting (OAI-PMH) (Open Ar-
chives Initiative, 2015), a protocol for the recur-
rent exchange between systems of XML-
structured metadata including Dublin Core. 

More recent initiatives in which he has been 
instrumental include the Open Annotation Pro-
ject, which ran from 2009 to 2013 (Open Annota-
tion, 2015), Memento, which also ran from 2009 
to 2013 (Memento, 2015), ResourceSync, running 
from 2102 to 2014 (NISO, 2014) and Hiberlink, 
running from 2013 to 2015 (Hiberlink, 2015). 

All the above projects share some character-
istics in that they concern the use of the web, the 
web architectures and the tools of the web trade 
in order to use the web as a platform for scholarly 
communication. Van de Sompel and his team are 

                                                      
*The editors would like to acknowledge the contributions of Peter G. Underwood for this chapter.  

extremely interested in matters of interoperabil-
ity across scholarly systems. For example, the pro-
tocol for metadata harvesting comes from the 
perspective of repositories and interoperability 
between repositories. Van de Sompel’s work in 
the last decade has involved issues not only of in-
teroperability between repositories, but also in-
teroperability with the broader web. Further, Van 
de Sompel’s work is targeted at making infor-
mation systems more robust, which leads to bet-
ter scholarly communication.  

This paper covers some of the challenges in-
volved in moving from a print-based scholarly 
communication system towards one that is 
based solely on the web, thus creating a web-na-
tive digital environment for scholarly communi-
cation in which there is no equivalent paper form. 
This transition, whilst offering advantages, also 
engenders difficulties, which this paper explores. 

The current scholarly communication system 
is largely based on the paper-based systems with 
which we have long been familiar.  Even those ex-
amples of web-based systems are scarcely more 
than a scanned version of the paper-based sys-
tem and do not represent a novel approach: the 
current system was not reinvented from scratch, 
but simply copied into the web. What might be 
expected from a radical transition to a web-native 

mailto:hvdsomp@gmail.com
mailto:jenny-walker@msn.com
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digital environment where scholarly communica-
tion truly embraces the web in all its aspects? 

Background 
The Open Annotation project looked at 

means of sharing annotation of resources on the 
web in a form that is independent of the platform 
used.  The intention is to allow users to add, mod-
ify or remove information from a web resource 
without affecting the integrity of the resource it-
self, thus allowing social commentary, evaluation 
and other guidance to be added by users without 
affecting how others wish to use the web re-
source.  The initiative is a direct reflection of the 
needs of scholars in many disciplines, derived 
from a study of how annotation has traditionally 
been used in a paper-based environment allied 
with consideration of solutions that could be 
used in a web-based environment.  The scope has 
also been widened to consider how annotation 
could be used in areas other than scholarly com-
munication. 

Memento (2009-2013) (Memento, 2015) was 
a project funded by the United States National 
Digital Information Infrastructure and Preserva-
tion Program (NDIIPP) aimed at making content 
on the web that has been archived more easily lo-
cated and used. By supplying the original web ad-
dress and a chosen target date, the user was able 
to request an earlier version of a web resource, 
such as a web page.  This would enable scholars 
to view the revision history and other versions of 
a web resource, though the intended scope of 
use is wider than scholarly communication.  The 
Internet Archive Wayback Machine (https://ar-
chive.org/web/) and Time Travel 
(http://timetravel.mementoweb.org) are practi-
cal examples of the application of this idea. 

ResourceSync (2012-2014) (NISO, 2014) was a 
joint project of the US National Standards Organ-
ization and the Open Access Initiative which re-
visited the design of the protocol for metadata 
harvesting, earlier explored in the OAI-PMH pro-
ject. ResourceSync extends the notion of syn-
chronising metadata across systems to synchro-

nising the web resources themselves across sys-
tems, thus facilitating the orderly updating of the 
contents of repositories. By automating this pro-
cess, the new standard will economise on the 
time, effort, and resources required to manage re-
positories, also increasing the general availability 
of content available and reduce problems cre-
ated by content that has become outdated, inac-
curate, or has been superseded. 

The background to this paper is the ecology 
of scholarly communication, but it will focus on 
one aspect − long term access to the scholarly 
record. In the future, will it be possible to revisit 
the materials that we publish today by recreating 
the context of the publication as it existed at a 
certain point in time? Is this possible for the pa-
per-based system, for the current system and for 
a future system?  

Users of the web often find that web ad-
dresses no longer function after a period of time: 
the “File 404 error” or “Page not found” often oc-
curs, especially for older material.  In many cases, 
the resource is still available but has been moved 
to a different address. This “linkrot” or “reference 
rot” is a substantial nuisance and threatens the in-
tegrity of the scholarly web. Furthermore, even 
working links may lead to material that has 
changed substantially as newer versions have su-
perseded the original files.  Hiberlink, a project 
which ran from 2013 to 2015, (Hiberlink, 2015a), 
is at the core of this paper: it is about combatting 
“reference rot” in the scholarly web. 

Fundamental to an understanding of the is-
sues to be discussed, is to understand the terms 
“HyperText Transport Protocol” (HTTP) and “Uni-
form Resource Identifier” (URI). Each item stored 
in association with a computer system has a 
name that enables the system to find it. The most 
familiar manifestation of a URI is a Uniform Re-
source Locator (URL), often termed a “web ad-
dress”, where the location is combined with a 
designation of the scheme (for example, http) 
that is used to view the item. 
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Long term access to the scholarly record 

Paper-based systems 
The familiar paper-based system represents 

one that tends to be stable and where its con-
tents persists and can be located after long peri-
ods of time. The assumption built into the schol-
arly communication system is that if reference is 
made to an item in the system by providing its lo-
cation and identity, then that item will be capable 
of being found. For example, in the paper-based 
journal system, an article that is published in a 
journal would contain references to other publi-
cations, mostly other articles, all printed on paper 
and held in library collections and archives.  Thus, 
sometime after original publication it was possi-
ble to access a journal article and also the sur-
rounding context such as the article references 
and the other articles in the same journal.  The 
journals containing the referenced articles were 
likely to be held on the shelf of the same or other 
libraries; in the worst case scenario the reader 
would have needed to take the train or the bus to 
visit a couple of libraries or  the inter-lending sys-
tem between libraries would have been used. In 
a paper-based environment, it is eventually pos-
sible to reconstruct the entire context for an arti-
cle. 

Web-based systems 
In the current version of the scholarly com-

munication system articles are published in e-
journals that are accessible via the web.  An arti-
cle is published in an e-journal and that article ref-
erences other publications. In contrast with the 
paper-based paradigm, the references are “live” 
and link the user via web links to those referenced 
articles and other web-based items. It is no longer 
necessary to travel to other libraries or request an 
inter-library loan to get the article from another 
library. However, libraries are no longer archiving 
the electronic journals to which they subscribe; 
archiving is now in the hands of specialist organ-
izations such as Portico, Lots of Copies Keep Stuff 
Safe (LOCKKS) and others (Portico Digital Preser-
vation Service, 2015; LOCKKS, 2014). 

In order to revisit an article on the web, the 
links in the article and the article references must 
remain valid, even after a significant period of 
time. Further, access to the archival material must 
be possible. However, links on the web are some-
times brittle, being vulnerable to “reference rot”, 
and those associated with scholarly publications 
on the web share this weakness, despite the con-
trolled environment of scholarly publishing. 

This problem of “reference rot” was identified 
early on in the transition from print to e-journals 
on the web. In order to address the issue of pub-
lisher mergers and the move of a publication 
from one location to another, the use of persis-
tent identifiers for journal articles − the Digital 
Object Identifier (DOI) − was introduced about 
twenty years ago (DOI, 2015a).  In addition, the 
DOI resolver system was developed to ensure 
that links pointing at these articles by means of a 
DOI continue to be valid and work, even when 
the articles change web location (DOI, 2015b). 
Each article is assigned a unique DOI on publica-
tion and this is a persistent identifier for that arti-
cle throughout its life, regardless of whether re-
sponsibility for the publication moves from one 
publisher to another or the location of the web 
hosting is moved. The operation of the DOI effec-
tively is to remove the actual web location of an 
article: rather, it transparently leads the user to its 
current location. More than fifteen years ago, a 
consortium of publishers created Crossref to as-
sign DOIs and manage citation links for scholarly 
publications (Crossref, 2015). Crossref now has 
over seventy-five million DOIs registered for 
scholarly articles and other content items (books, 
chapters, data, theses, technical reports) and pro-
vides a very effective infrastructure for interoper-
ability across the scholarly web. 

Archiving in the journal system is not very ef-
fective. David Rosenthal, the inventor of the 
LOCKSS system, in his blog posting, “Patio Per-
spectives at ANADP II: Preserving the Other Half”, 
states that, on average, less than 40% of the typi-
cal journal collection of a North American mem-
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ber of the Association of Research Libraries is ar-
chived (Rosenthal, 2013: para 3). That is very low 
and what is archived is unlikely to be endangered 
because it consists typically of the materials 
owned by large publishers, such as Elsevier and 
Springer, that are unlikely to vanish in the fore-
seeable future. Also, typically, what is archived is 
what can easily be found. Some of the journals 
that exist on the web are a both harder to find 
and less likely to be archived. At the University of 
Edinburgh, the UK Joint Information Systems 
Committee (JISC) has been instrumental in the 
development of a centre for digital expertise and 
online service delivery, known as EDINA (EDINA, 
2015): as part of this work, the Keepers Registry 
has been introduced to keep track of the extent 
to which the digital journal literature is archived 
and by which organizations. These include the 
Archaeology Data Service, the British Library and 
the Library of Congress, Portico, the Global 
LOCKSS Network and the Scholars Portal (Keep-
ers Registry, 2015). 

Interestingly, the Keeper’s Registry is based 
on the use of the International Standard Serials 
Number (ISSN), volume and issue number, rather 
than DOIs or URIs. This reflects a print-based view 
of journals rather than a growing reality in which 
consumers of scholarly information think in terms 
of disaggregated journal articles that exist on the 
web, each with its unique identifier. What is 
needed is a catalogue that works with DOIs to 
uniquely identify the articles and to easily deter-
mine whether an article is available in a particular 
archive. 

In this web-based environment, therefore, it is 
not known whether the context surrounding an 
article can be recreated because it is not known 
what is being archived. But, understanding that 
less than 40% of the journal literature is archived, 
it is clear that attempts at re-creating the original 
context of a publication, its chain of references 
and other links, is unlikely to be successful be-
cause of the extent of the material that is missing 
from the archive. 

 Looking further at the current environment 
there is another problem to consider. When a 
new article is published, reference links are given 
to publications in the journal system, but there 
are also links to the web-at-large; links for items 
that are available on the web but are not consid-
ered to be at the core of the scholarly communi-
cations system. For example, project websites, 
software, ontologies, online debates, slides, 
blogs, videos: all are used or created as part of 
scholarly endeavour, but the community does 
not necessarily consider such items as a publica-
tion. Web resources are dynamic, changing over 
time; they are ephemeral, vanishing from the 
web. This is the real, evanescent, nature of re-
sources on the web. So, when a journal article 
links to a web-at-large resource, there is a high 
probability that, sometime after publication of 
the article, the resource has disappeared or its 
content has changed. This is not hypothetical: it 
is happening today. The Hiberlink Project studies 
the extent of this problem and considers what 
hinders recreation of the original context sur-
rounding an article. 

Hiberlink 
The Hiberlink Project is studying, on a very 

large scale, this phenomenon of references to 
vanishing or changing web-at-large resources 
(Hiberlink, 2015a).  The Hiberlink Project is a col-
laboration between the Los Alamos National La-
boratory (LANL), New Mexico, and two groups at 
the University of Edinburgh: EDINA, which pro-
vides a number of information services to higher 
education in the United Kingdom, and the School 
of Informatics (Hiberlink, 2015b). 

The problem domain being considered in Hi-
berlink is the basic scholarly communication do-
main, with a focus on the journal system in which 
journal articles may contain a mixture of refer-
ences to resources on the web, consisting of 
some formal citations to scholarly resources and 
others to general web resources – “web-at-large” 
resources – that are not considered to be at the 
core of the scholarly record. Critical to the Hiber-
link Project is an assessment of the extent of the 
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problem and, to this end, an assessment of the 
extent of “reference rot” has been undertaken, by 
assessing several large collections – corpora – of 
scholarly publications available online to deter-
mine what links still work and what material has 
been archived. 

One of the corpora used in the Hiberlink re-
search is that based on a subset of PubMed Cen-
tral (PMC), which consists of about 480,000 arti-
cles published between 1997 and 2012. All these 
articles were checked for the presence of URIs.  
The number of links to web-at-large resources 
was shown to be growing steadily with each pub-
lication year. For example, of the articles in the 
PubMed Central corpus that were published in 
2012, there were approximately180,000 links to 
articles and 120,000 links to other web-at-large 
resources. For articles published in 2009 there 
were 100,000 links to articles and 40,000 links to 
web-at-large resources (Klein, Shankar, Van de 
Sompel & Wincewicz 2014). 

Reference Rot 
The Hiberlink Project introduced the term 

“reference rot” to describe the combination of 
two problems involved in using URI references. 
Both these problems relate to the dynamic and 
ephemeral nature of the web and were both con-
sidered in the Hiberlink project. 

1. Link rot 
“Link rot”, as referred to earlier, whereby 
the link stops working as a result of the 
referenced resource at the end of the link 
having disappeared or having been 
moved to another location. 

2. Content Drift 
The resource identified by a URI may 
change over time and the content at the 
end of the URI may evolve to such an ex-
tent that it is no longer representative of 
the content that was originally refer-
enced. 

In certain cases, such as with popular culture, 
“content drift” is not such a problem; however, in 
the context of scholarly communication, it is very 
important for the integrity of the scholarly record 

and the integrity of referenced items: at the time 
an article was written and a web resource was ref-
erenced, that web resource contained a certain 
item of interest which further illuminated the 
meaning of the article. However, when that web 
resource is revisited, some years later, the content 
may well have significantly changed and may no 
longer be so strongly linked to the content of the 
citing article.  

For example, today, the URI of the Digital Li-
brary Conference in the year 2000 (DLC) no 
longer resembles anything like a web page for 
the Conference.  Those responsible for the do-
main name did not keep up their registration pay-
ments and the domain name has been taken over 
by others.  From a closer look at the DLC sites for 
2004, 2005, and 2008 it is evident that there have 
been three different owners over the last eight 
years. This is a good example of “content drift”. 
Although this example may illustrate an extreme 
case, in that the domain owner did not maintain 
the domain, content drift also frequently occurs 
at the level of individual web pages that remain 
under ownership of the same custodian. Project 
web sites, for example, change as projects evolve 
and new content becomes available with the re-
sult that what was referenced at one time is no 
longer available at a later date. 

The Hiberlink Project explored the extent of 
the “reference rot” problem. To assess this, Hiber-
link has used articles published between 1997 
and 2012 from three corpora: PubMed Central, 
arXiv, and a random sample of Elsevier articles. 
The PubMed Central corpus contained about 
480,000 articles of which about 400,000 had URI 
references to other web-based resources. Of 
those, about 240,000 pointed to other articles 
and about 156,000 (or one third of all articles) 
pointed to web-at-large resources. Also, 
1,600,000 URIs were found when parsing all three 
corpora: of these about 750,000 were references 
to articles and 480,000 to web-at-large resources, 
about a third of all references (Klein, Van de 
Sompel, Sanderson, et al., 2014). 

The first part of the study looked at “link rot”, 
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determining whether or not the links still worked 
after a period of time.  It was found that the older 
the publication and, therefore, the older the link, 
the higher the chances that the link no longer 
worked. For example, 80% of links that were cre-
ated in 1997 no longer worked. For 2012 publica-
tions in the corpus, by early 2014, around 20% of 
links no longer worked. Within five years of pub-
lication, the rate of “dead” references was around 
40%. Extrapolating from these numbers, in 2020 
it is estimated that about 50,000 links in articles 
published in 2012 will no longer work. These sta-
tistics are indicative of a severe problem. 

The situation is serious because it is not 
known whether the content at the end of a link 
put in place in 2005, for example, would be the 
same in 2014.  Hiberlink looked at web archives 
to see if the content to which links that were cre-
ated in 2005 and successive years could still be 
found. Web archives contain snapshots of re-
sources as they evolve over time, so using the Me-
mento infrastructure, web archives around the 
world were automatically searched to find the rel-
evant snapshot of the linked web resource 
around the time it was referenced (Memento, 
2015). 

However, knowing whether or not a snapshot 
exists is not sufficient; through “content drift” the 
content of that web resource may have changed. 
If, for example, a link is put in place in 2005 and 
an archive snapshot is found that dates back to 
1999, and another archive snapshot dated 2011, 
it is unlikely that either snapshot will be repre-
sentative of what was referenced in 2005. 

The window of representativeness 
Rather than looking for any archived copy of 

a particular resource, the Hiberlink Project looked 
for an archived copy that was likely to be repre-
sentative of what the author creating the refer-
ence originally saw: typically, this was an archived 
copy dated to within a one-month period around 
the period of publication — 14 days prior to pub-
lication and 14 days after publication. Archived 
copies that fitted into this interval were found for 
only 20% of the referenced resources; for 80% of 

the referenced resources, no suitable archived 
copy was found. This is not particularly surprising 
as what is presently available in web archives is a 
result of incidental archiving by systems that go 
about the regular business of crawling the web 
and placing items into the archives. This, then, is 
not necessarily the result of purposive action 
taken after determining what needs to be ar-
chived in relation to the needs of the scholarly 
communications system and the integrity of 
scholarly literature. 

A closer examination of the referenced links 
in the three corpora reveals that the six most–
used top-level domains of the URIs are .org, .edu, 
.com, .gov, .uk and .de.  PubMed Central articles 
have a lot of links to the .org domain; Elsevier has 
a lot of links to the .com domain and arXiv to the 
.edu domain. 

Pockets of persistence 
The Hiberlink Project not only quantified the 

problem, it also considered solutions to address 
the problem. Out of that work emerged the no-
tion of creating “pockets of persistence”, relating 
to the need to be able to revisit the scholarly web 
of the past and the web of the present at some 
point in the future in a persistent, precise and 
seamless way. The challenge exists for the entire 
web, but some communities care more about ad-
dressing the issue than others, including the 
scholarly community, the legal fraternity, online 
journalism, and socially-constructed sources of 
information, such as Wikipedia.  

The results of the Hiberlink Project suggest 
that there are three main components to address 
the “pockets of persistence” challenge: 

1. Capturing referenced resources pro-ac-
tively 

2. Appropriately referencing the resources 
once they are captured 

3. Accessing the resources and/or their cap-
tures. 

Rather than the haphazard approach to ar-
chiving currently adopted by web archives, Hi-
berlink proposes a pro-active archiving of web re-
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sources that integrates seamlessly into the life cy-
cle of an article and requires little, if any, explicit 
intervention by the author. Hiberlink involves the 
concept of a “seed collection”, for example of 
scholarly literature, legal documents, online jour-
nalism or Wikipedia articles. The seed collection 
for a particular community becomes the starting 
point for capture; it becomes the corpus of inter-
est for which pockets of persistence can be cre-
ated. All the items in a seed collection, or in the 
collection of interest, point at other items on the 
web which are vulnerable and may eventually 
disappear. 

Hiberlink proposed that at important mo-
ments in the life cycle of items in the seed collec-
tion, snapshots be taken of the referenced items 
and that these are placed into a web archive, to-
gether with the referencing item.  The point of in-
tervention in the life cycle of items in the collec-
tion very much depends on the kind of collection. 
For example, the Hiberlink Project, identified 
that, for a corpus of scholarly literature, there are 
a number of really significant moments in the life 
cycle of journal publications. These include the 
research stage when the author is finding rele-
vant items to cite and reference and decides to 
record them in a reference manager tool, the au-
tomated submission process, and during the re-
view process just prior to publishing, or maybe 
even later on when the document is being inter-
acted with.  Such life cycle moments also exist for 
information sources such as Wikipedia.  For ex-
ample, when a substantially new version of an ar-
ticle is created and that article has external refer-
ences, these could all be archived. The Wikipedia 
article and all external references could be ar-
chived. 

There is already a lot of activity around this 
idea, such as the newly-created web archive, 
Perma.cc (Perma.cc, 2015). This is an effort led by 
the University of Harvard Law Library as part of a 
consortium of law libraries around the world that 
maintains a web archive of web resources refer-
enced in legal documents. Perma.cc was created 
to address the substantial reference rot in legal 

literature, including US Supreme Court decisions 
(USA, Supreme Court, 2015). This archive allows 
someone who is altering a legal document to en-
ter the URI that they are planning to reference in 
their document and a snapshot of the resource 
will be taken. The URI of the archived snapshot 
will be provided and this can then be used for ref-
erencing rather than the URI of the document on 
the “live” web. 

The Hiberlink Project is looking at ways in 
which to make this process more seamless.  In the 
case of Perma.cc the author specifically has to go 
to the archives, enter a URI and retrieve a new URI 
that can be used for referencing. Hiberlink is ex-
perimenting with using the Zotero reference 
manager tool so that while an author is taking 
notes for a new publication, each time a page is 
bookmarked using Zotero, the system will auto-
matically ‘push’ that resource into a web archive.  
The author is not necessarily aware that this ac-
tion is taking place. It is being done behind the 
scenes just in case the author wants to reference 
that resource later on, in which case there will be 
a snapshot in a web archive. An experimental 
Zotero extension archives web resources as an 
author bookmarks them during the research pro-
cess and ensures that the author has access to the 
original URI, the URI of the snapshot that was 
taken and archived and the date and time when 
the snapshot was taken (GitHub, 2015). These 
three components are all extremely important as 
will be described later. 

Another experimental service, Hiberactive, in-
tegrates with a manuscripts submission system 
or a repository: when an author submits an arti-
cle, Hiberactive issues requests to web archives to 
archive all web-at-large resources referenced in 
the article (Klein, Shankar, Van de Sompel & 
Wincewicz, 2014). At the moment when an au-
thor submits a manuscript, the repository to 
which the manuscript was submitted sends a no-
tification to the Hiberactive service, indicating 
that there is a new document in the repository. 
Hiberactive fetches that document, and identifies 
all the URIs that are referenced, just as was done 
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with the PubMed Central corpus. For each re-
trieved URI that points to a web-at-large resource, 
Hiberactive places a snapshot in one of the web 
archives around the world. Again, this process 
provides the original URI, the URI of the capture, 
and the date and time of capture. 

Once we have these captures, how are we go-
ing to actually reference them? Having the URI of 
the capture is not sufficient. The web archive has 
the date and time on which the snapshot was 
taken but this is not recorded in the document it-
self.  This is problematic as having disposed of the 
original URI, it is not possible to revisit the original 
resource should you wish to do so.  Software de-
velopment is a prime example of why you might 
want to do this. If a piece of software was refer-
enced two years ago you would want to be able 
to revisit and see exactly how that software was 
at that moment and not how it is today. Further, 
for some purposes, you might also want to see 
how it has evolved and see what the current ver-
sion of that software is. This would not be possi-
ble without the original URI. More importantly, by 
linking to the capture of the URI, you are now 
completely dependent on the long term exist-
ence of the archive in which the capture was 
placed. You have thereby replaced one link rot 
problem with another as web archives are also 
not guaranteed to last forever (Van de Sompel et 
al., 2013). 

WebCite, which commenced operation ten or 
more years ago, was the very first web archive to 
address the issue of link robustness for scholarly 
communication (WebCite, 2015). An author could 
submit a URI, get a snapshot of a resource as well 
as a URI for that resource. In 2014 the service was 
suffering financial problems and was at a point 
where it could no longer accept new captures. 
There was considerable uncertainty about 
whether the system could be kept active.  Despite 
active fund-raising, the service is still in jeopardy. 

Mummify.it was one of the very first commer-
cial web archiving services. The service existed for 
about six months before closing down; the only 

remnant of this web archive is a snapshot in the 
Internet Archive (Mummify.it, 2013). 

While web archives can disappear, they can 
also become (temporarily) inaccessible.  Some 
time ago, a Russian blocking order prevented 
Russian citizens from accessing the parent site of 
the Internet Archive’s Wayback Machine, a non-
profit library of over 485 billion snapshots of web 
pages taken on various dates (Internet Archive, 
2015). The blocking order was originally made to 
ban a single web page, entitled “Solitary Jihad in 
Russia”, a brief text detailing the “theory and 
practice of partisan resistance” (Carey, 2015). The 
implication here is that, had one included the URI 
of the capture in a reference and that capture ref-
erence was to the Internet Archive, it would not 
be possible to visit it from Russia. There would 
simply be no access. 

 The examples above illustrate that it is not a 
good idea to dispose of the original URI because 
the original URI is a key to finding snapshots in all 
the web archives around the world. Without the 
original URI it is impossible to find sources in web 
archives other than the one in which the specific 
source was deposited. This means that the suc-
cess of the approach is fully dependent on the 
long term existence of that one archive.   

The proposed solution 
Hiberlink proposes that the original URI be 

used for referencing but that, to ensure a robust 
link, the reference be augmented – or “deco-
rated” –  with other archival information, namely, 
the URI of the specific archived capture of the ref-
erenced resource and/or the date and time of ref-
erencing.  Further, it is proposed that the refer-
ence information be made available in a form 
that a computer can process. This will allow con-
sumption of the information in various ways. Us-
ing the original URI the original referenced re-
source can be revisited as it evolves over time. Us-
ing the URI of the capture, the user can revisit that 
capture for as long as the web archive in which it 
was created remains operational. And, thanks to 
the protocol developed in the earlier-mentioned 
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Memento Project and its associated infrastruc-
ture, a combination of the original URI and the 
date and time of referencing can link to other 
captures which can be found in web archives 
taken close to the time the item was originally ref-
erenced. 

The Memento extension for the Chrome 
browser is available for download (Shankar, 
2015). With this extension, and by right-clicking 
on a link, you can revisit the linked resource as it 
was at some point in the past. You can specify the 
date for which you would like to see the resource 
and in this way you can “time-travel” the web as 
it used to exist. This extension also supports the 
aforementioned link decorations, which are for-
mally specified at http://robustlinks.memen-
toweb.org/spec/. The link decorations can also be 
made operational using a JavaScript application, 
robustlinks.js, that can be linked or embedded in 
a web page that contains decorated links (Robust 
Links, 2015). In November 2015, D-Lib Magazine 
published a paper by Herbert Van de Sompel and 
Michael Nelson that illustrates decorated links in 
action (Van de Sompel & Nelson, 2015).  

Conclusion 
The archiving of online scholarly resources is 

not at all comprehensive. Today, the archival ac-
tivity has granular perspective in which each re-
source is treated as an autonomous item without 
dependencies on other resources. This perspec-
tive is no longer realistic and it will become less 
so in the future. 

The examples given in this paper primarily 
concern journal literature. However, the environ-
ment is changing and, in the future, journal liter-
ature may no longer be central to the scholarly 
record. There is a wide variety of other means of 
communication emerging which will be web-na-
tive and will have a greater degree of intercon-
nectedness with other resources and will be more 
dynamic, changing more rapidly over time. It will 
be increasingly important, if not essential, to be 
able to wind back the clock to review what the 
scholarly record looked like at a particular mo-
ment in time, together with its temporal context. 
Ultimately, this is about the long-term integrity of 
the scholarly record.
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