
In	this together?	

Scholars and Librarians in	Digital	Transformation
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https://www.nps.gov/cany/planyourvisit/cataractcanyon.htm



ARE	SCHOLARS AND LIBRARIANS ON	THE
SAME	TRAJECTORY?
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THOUGHTS ABOUT MECHANISMS OF
TRANSFORMATION IN	LIBRARIES



The	WWW	was	a	scholarly communication system
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http://www.flickr.com/photos/hoonynoo/3092027765

The	WWW	as scholarly comunication system
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http://www.wikiwand.com/en/History_of_Google

Google	as digital	library project



25	years later:	Digital	Transformation
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25	years later:	An	Image	of Libraries
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Innovations in	Scholarly Communication

https://101innovations.wordpress.com
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• Abundance of connectivity
– Fostering unhindered collaborative research

• Abundance of data
– Fostering the rise of data-intensive	research

• Abundance of tools
– Fostering open	science and reproducible science

Impacts	on	Digital	Research



DIGITAL HUMANITIES
Examples of Digital	Research



From Digital	Imaging	to Web-Corpora

Publishers	Reporting	to	
Libraries,	Inaugural	Summit
Philadelphia	9-10	May	2016



From Digital	Imaging	to Web-Corpora
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Anbindung	von	Tools	und	Werkzeugen



Publishers	Reporting	to	
Libraries,	Inaugural	Summit
Philadelphia	9-10	May	2016

Example of Projects	Using New	Tools	



DIGITAL SCIENCE
Examples of Digital	Research



Digital	Science	

One possible definition:

Digital	science means a	radical transformation
of the nature of science and innovation due	to
the integration of ICT	in	the research process
and the internet culture of openness and
sharing.	

Digital	Science	in	Horizon 2020	https://ec.europa.eu/digital-single-market/en/news/digital-science-horizon-2020



Example:	Open	Notebook	Science

R Markdown Cheat Sheet 
learn more at rmarkdown.rstudio.com 

rmarkdown  0.2.50 Updated: 8/14

1. Workflow R Markdown is a format for writing reproducible, dynamic reports with R. Use it to 
embed R code and results into slideshows, pdfs, html documents, Word files and more. To make a report:

RStudio® is a trademark of RStudio, Inc.  •  CC BY RStudio •  info@rstudio.com  •  844-448-1212 • rstudio.com 

2. Open File Start by saving a text file with the extension .Rmd, or open 
an RStudio Rmd template

• In the menu bar, click                                                                 
File ▶ New File ▶ R Markdown…   

• A window will open. Select the class of output 
you would like to make with your .Rmd file 

• Select the specific type of output to make 
with the radio buttons (you can change this 
later) 

• Click OK 

i. Open - Open a file that 
uses the .Rmd extension.

ii. Write - Write content with the 
easy to use R Markdown syntax

iii. Embed - Embed R code that 
creates output to include in the report

iv. Render - Replace R code with its output and transform 
the report into a slideshow, pdf, html or ms Word file.

A report.  
A plot: 

```{r} 
hist(co2) 
``` Reveal.js 

ioslides, Beamer

Microsoft 
Word.Rmd

A report.  
A plot: 

```{r} 
hist(co2) 
```

A report.  
A plot: 

```{r} 
hist(co2) 
```

A report. 
A plot:= =

3. Markdown Next, write your report in plain text. Use markdown syntax to 
describe how to format text in the final report.

Plain text   
End a line with two spaces to start a new paragraph.   
*italics* and _italics_   
**bold** and __bold__   
superscript^2^   
~~strikethrough~~   
[link](www.rstudio.com)   

# Header 1   

## Header 2   

### Header 3   

#### Header 4   

##### Header 5   

###### Header 6   

endash: --   
emdash: ---   
ellipsis: ...   
inline equation: $A = \pi*r^{2}$   
image: ![](path/to/smallorb.png)  
  
horizontal rule (or slide break):  

*** 

> block quote   

* unordered list 
* item 2 
    + sub-item 1 
    + sub-item 2 
     
1. ordered list 
2. item 2 
    + sub-item 1 
    + sub-item 2 

Table Header  | Second Header 
------------- | ------------- 
Table Cell    | Cell 2        
Cell 3        | Cell 4        

syntax becomes

4. Choose Output Write a YAML header that explains what type of 
document to build from your R Markdown file.

A YAML header is a set of key: 
value pairs at the start of your 
file. Begin and end the header 
with a line of three dashes (- - -)

The output value determines which type of file R will build from your .Rmd file (in Step 6)

YAML --- 
title: "Untitled" 
author: "Anonymous" 
output: html_document 
--- 

This is the start of my 
report. The above is metadata 
saved in a YAML header.

The RStudio 
template writes 

the YAML header 
for you

output: html_document html file (web page)

pdf document

Microsoft Word .docx

beamer slideshow (pdf)

ioslides slideshow (html)

output: pdf_document

output: word_document

output: beamer_presentation

output: ioslides_presentation

Open APC Initiative – Workflow 
Automatisches Reporting mit R Markdown 

h5ps://rmarkdown.rstudio.com!|!CC/BY!RStudio!

http://rmarkdown.rstudio.com/ |	CC-BY

• „Executable Papers“	generate papers online
• Reproducible Science	is implemented

– Transparent	methods,	always open	to all
– Worldwide	online	collaboration possible



Demo

• Distribution	of Hawks	in	the USA

– Data	directly from the web
• BISON,	the United	States	Federal	
Resource for Biological	Occurrence Data	
(JSON	API)

– Paper	can be packed and archived
(R	Markdown)
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Example:	Blue	Brain	Project

• Objective is a	massive	model simulation

• Method is to test model against evidence

• Evidence is fed from literature mining

• >	Combination of text-based /	semantic and
numeric methods

21



Example:	Blue	Brain	Project

• Objective is a	massive	model simulation

• Method is to test model against evidence

• Evidence is fed from literature mining

• >	Combination of text-based /	semantic and
numeric methods
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DIGITAL	TRANSFORMATION	
IN	LIBRARIES
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OPEN	ACCESS,	RESEARCH	
ANALYTICS	AND INTELLIGENCE

Rediscoverig information privileges of libraries
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12	POSSIBLE SERVICES THROUGH OA
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1.	OPEN	ACCESS	SERVICES	IN	LIBRARIES

2.	REFERENCE	SERVICES

3.	INSTITUTIONAL	REPOSITORIES

4.	SUBJECT	REPOSITORIES

5.	DISSERTATION	SERVICES

6.	SOFTWARE-DEVELOPMENT	AND	-OPERATIONS

7.	OPEN	ACCESS	POLICIES

8.	REGISTRIES	&	AGGREGATORS

9.	OPEN	ACCESS	JOURNALS

10.	SERVICES	FOR	OA	MONOGRAPHS

11.	PUBLICATION	FUNDS

12.	BIBLIOGRAPHICS &	BIBLIOMETRICS

13.	LICENSING

Praxishandbuch Open	Access
Hrsg.	v.	Söllner,	Konstanze /	Mittermaier,	Bernhard

DE	GRUYTER	SAUR
ISBN	978-3-11-049406



Repositories	as	Bibliographic	Tools	





RESEARCH	DATA
Novel forms of Information	curation
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CRC	990	EFForTS/INF-Project	
Role model embedded data manager

Ø Large	interdisciplinary	research	project	(CRC)
with	integrated	service	project	for	information	&	
infrastructure	(INF)

Ø 100+	researchers,	field	work:	Indonesian	Rainforest
Ø Lots	of	different	data	require	management
Ø Provide	an	information	system	for	research	data,

write	an	Excel	transformation	script,
moderate	sharing	agreements,	…

Ø „Embedded	Data	Managers“	know:
IT	Basics,	data	modelling,	concepts	of	metadata,	…
and	how	to:
analyse requirements,	moderate	discussions,	search	
information,	learn	new	things	rapidly	…

Datamanager	Timo	Gnadt in	Indonesia,	
photo taken by Daniel	Kurzawe

Ecological	and	Socioeconomic	Functions	of	Tropical	Lowland	Rainforest	
Transformation	Systems	(Sumatra,	Indonesia)



OPEN	SCIENCE
Libraries	as a	space – same	but	very different
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Open	Science:	Göttingen	Meet-up
• Initiated in	December 2016
• Focus	on	Open	Science	topics:	

research data,	publishing,	peer review,	
research integrity, etc.

• Junior	researchers,	librarians,	research
management,	HE	didactics,	from
UGOE,	Max	Planck	Institutes	etc.

• Outreach primarily via	graduate
schools‘	mailing lists

32

Work	mode
• Quarterly	Meet-ups with short

presentations &	group
discussions

• Working	groups (monthly):	
Teaching	Open	Science,	
HackyHour



DIGTIAL ‚ENLIGHTENMENT‘
Re-thinking information literacy

33



Education	Engagement

• Propaedeutika Digitale
– A	mininum standard for the university graduates
– A	segway between different	degrees

• Librarians teaching in	formal	degrees
– e.g.	Digital	Humanities MSc,	Data	Science	MSc

• Librarians addressing digital	‚ethics‘
– e.g.	digital	research conduct,	security
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Libraries	are transforming,	indeed
• Open	Access

– A	vehicle for innovation in	libraries in	an	‚old‘	field

• Research	Analytics	and Intelligence
– Rediscoverig information privileges of libraries

• Research	Data
– Novel forms of information curation

• Open	Science
– Libraries	as a	space – same	but	very different

• Digtial ‚Enlightenment‘
– Re-thinking information literacy

>	Nota	bene:	all	of these examples build on	established services
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But	libraries do	not	change fast
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Most	assessment measures in	libraries are still	traditional



ARE	SCHOLARS AND LIBRARIANS ON	THE
SAME	TRAJECTORY?
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THOUGHTS ABOUT MECHANISMS OF
TRANSFORMATION IN	LIBRARIES



SUB	GÖTTINGEN
Library
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[Anlass	der	Präsentation]

http://www.reinerbeckerarchitekten.de/cms/wp-content/uploads/WH1522-2718-25.jpg
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Changed Requirements
User	Survey:	How important is the development of the
following services for you?
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0% 
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19,2% 
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80,0% 
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ausbauen

gleichhalten	

reduzieren	

Extend
Maintain
Reduce



Göttingen	Library	Services

1. Learning	Space	&	Venue
2. Information	Provision
3. Publication Services
4. Research	Services
5. Cultural	Heritage



LIBRARY	INNOVATION	CAPACITY

45



1997	– Digitalisation Centre (Imaging):	7,5	FTE ▶▶ 2009	Closing Imaging	Studio

2002	– Licensing:	4	FTE ▶▶ 2015	e-only

2003	– Research	&	Development	Dep.:	5	FTE

2004	– Electronic	Publishing	Dep.:	 7 FTE

2009	– Digital	Library	Dep.:	 15 FTE

2009	– Metadata:	3,5	FTE	 ▶▶also,		2003	Schließung	Nds.	Zentralkatalog

2014	– eResearch Alliance:	2,0	FTE	(+	Grant	funding)

2016	– First	‚wave‘	of analysts:	5,0	FTE	

2017	– eResearch Alliance:	another 3,0	FTE	(+	additional	funding)

▶▶▶ Shifting c. 50 permanent FTE (25%) in 20 years, c. 5M € /pA Grant Funding

Innovation	Capacity at	SUB	-- History



SUB	– Budget	2015,	in	Mio.	EURO

Recurrent Budget

Tuition Share

Other	Funds

Grants

Other	Incomes

Innovation	Capacity at	SUB	– Budget	overview
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Recurrent Prefilling Program,	25%	each year

2017	Appointments

1. Legal	Analyst	– IPR	and Licensing
– Exploitation,	open	rights

2. Data	Analyst	 – Scholarly	Information	
– Bibliometrics,	Information	Market

3. Data	Analyst	– Spatial and Geospatial Data
– GIS	as cross-cutting data type

4. Data	Analyst	- Language	and	Text	Data
- Corpuslinguistics und	‘Mining’	as	a	Service

5. Process Analyst	– ILS,	Cataloguing,	Search
– Refactoring the ‚Enterprise‘-Systems



Considerations of Transformation
• The	pace of library transformation (T) is determined by
the ratio of tasks being reduced (R)	and tasks added
(A),	dependent on	factors:
a. Appointment Capacity

• The	ability to appoint new staff for new tasks
– Can	be boosted by additional	grants
– Can	be boosted by pre-filling

b. Re-Skilling Capacity
• The	ability to train new staff for new tasks

c. Task	Efficiencies
• The	amount of existing tasks being compressed

d. Task	Cancellations
• The	amount tasks discontinued

T	= $	
%
= 	 &'(

)'*
	



Example with 2%	change per	year

Reductions

Continuity

Additions

• With 2%,	It takes 25	years to transform 50%	of tasks.



Example with increased pace
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• It takes c.	10	years to transform c.	50%	of tasks;		transforming 5%	a	year.

Growth	factors of „innovation demand“	and „continuity demand“	added



ARE	SCHOLARS AND LIBRARIANS ON	THE
SAME	TRAJECTORY?
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THOUGHTS ABOUT MECHANISMS OF
TRANSFORMATION IN	LIBRARIES

CONCLUSION



Research	&	Library:	same	trajectory?

• No
– Libraries	require	conservative	function	and	have	
(thereby)	intrinsically	limited	innovation	capacity

– Stronger	innovation	drivers	in	research
• Yes

– Performance	Indicators	/	values	still	based	on	
traditional	publishing

– Both	are	in	transformation
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happen	with some
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program



THANK YOU
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