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Abstract

Data is the basis of research. On the other side, the world has a problem of
replication The �rst problem is we don’t really know how to manage our own
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replication. The �rst problem is we don t really know how to manage our own
data to able to reanalyze it at some point after the research has been �nished.
The lifetime of data is very short, in only one or two �scal years. In this article
we will describe on how to write a research data management in order to extend
the lifetime of data. There are seven basic components to remember before
writing a proper research data management: (1) Data storage and software, (2)

Metadata, (3) Structure, (4) Persistent link, (5) Licensing, (6) Data maintainer, (7)
Indexing. In several �elds, including medicine, an anomyzation strategy will be
needed. We also need to put into account the Intellectual Property Rights and
data ownership in to the equation, as Indonesian scientists are not properly
exposed to those subjects.
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Abstract— Data is the basis of research. On the other side, 

the world has a problem of replication. The first problem is 

we don’t really know how to manage our own data to able to 

reanalyze it at some point after the research has been 

finished. The lifetime of data is very short, in only one or two 

fiscal years. In this article we will describe on how to write a 

research data management in order to extend the lifetime of 

data. There are seven basic components to remember before 

writing a proper research data management: (1) Data storage 

and software, (2) Metadata, (3) Structure, (4) Persistent link, 

(5) Licensing, (6) Data maintainer, (7) Indexing. In several 

fields, including medicine, an anomyzation strategy will be 

needed. We also need to put into account the Intellectual 

Property Rights and data ownership in to the equation, as 

Indonesian scientists are not properly exposed to those 

subjects. 

 

Keywords— Research data management, data sharing, 

open data 

 

I. INTRODUCTION 

More than 70% scientists have problems to repeat their 

own experiment [1]. This article echoed some of similar 

articles exposing the problem in data management, data 

sharing, and keeping a track of data  [2]. In Indonesia’s 

context, the number of problems increases with the low 

knowledge of data literacy. All instruments only measure 

the output of the research in form of peer-reviewed article 

or conference article [3]. The obvious impact had been the 

very short data lifetime. Data could only be found in the 

duration of research and at the most one year after that [4]. 

The objectives of this article are (1) to explore the 

barrier of data sharing and to add some knowledge and 

skill to properly manage research data using free tools and 

infrastructure; (2) to describe the barriers of data sharing; 

(3) and the benefits of data sharing.   

 

 
 

FIG. 1 THE LIFETIME OF DATA [4] 

II. MATERIALS AND METHOD 

We used several materials to extract the information 

about research data management and extending data usage 
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and lifetime. SHARE-research, Google Scholar, 

Dimensions, databases were used to keep track the 

development on the mentioned subjects. They are both free 

to use, with some notes. SHARE is free and open source, 

they even offer an API for interesting parties to freely 

access their database. Google Scholar and Dimensions are 

both freemium application, which means they offer a 

functional free account and paid service for full features. 

All searches were conducted in May 29th, 2018. While the 

size of Google Scholar database remains unclear, several 

papers have discussed how to estimate its size  [5]. 

TABLE 1. DATA SOURCES AND JUSTIFICATION 

 SHARE-

research  

Google 

Scholar 

Dimensions 

Document 

language 

UN 

language  

Potentially all 

languages  

Potentially 

all 

languages  

Total 

document 

volume 

99,617 

(articles) 

2,188,221 

(preprints) 

169 

(sources) 

>160 million 

docs (May 

2014, 

estimation) [5]  

> 128 

million docs 

[6]  

Accounts free and 

fully 

functional  

free and 

functional  

Free with 

limited 

function 

Analytic 

tools 

No No Yes 

 

III. RESULTS AND DISCUSSIONS 

A. Search Results and Size of Database 

The results of our searches are listed in Table II. We 

find a large discrepancy between databases in terms of 

total documents. This is likely due to the age of the 

database. However, as they grow, each database is 

developed to harvest older data as well. Therefore, likely, 

we would see a different result each day. In this case, 

Dimensions is the youngest database, while GS is the 

oldest. 

TABLE I.  DATA SOURCES AND JUSTIFICATION. 

 SHARE-

research  

Google Scholar Dimensions 

Keywords Potentially 

all languages  

Potentially all 

languages  

Potentially 

all languages  

Total 

documents 

(keyword: 

“RDM”) 

813 37,100 2,331 

Time span 2014-2018 2014-2018 1969-2018 

 
The search results from Dimensions shows the 

following top 10 fields of research containing: information 

systems, public health, artificial intelligence, sociology, 

policy and administration, education, computer software, 

clinical sciences, psychology, and business-management. 

More field of researches that likely handle large size of 

data, eg: earth sciences, atmospheric science, are not in the 

top list. Moreover, SHARE database shows that Datacite, 

an organization that creates DOI for data, is the first 

biggest data source.  

B. Current Landscape  

The following images show the current setting of data 

sharing and research data management. From the 

OpenKnowledgeMap, in which it relates with SHARE 

database, we could see the following components that are 

largely involved in the subject: (1) skills (related to human 

resources), (2) technology including software and 

hardware, (3) easy to follow guidelines, including IPR and 

legal related documents. 

 

FIG. 2 CURRENT LANDSCAPE OF RESEARCH DATA MANAGEMENT [7] 

 

Based on our search we could generate a qualitative 

mind map and the connections between components. This 

mind map should be re-tested to some extent in more 

quantitative manner.    

The following are the barriers of data sharing [8]: (1) 

ethical/legal, e.g.: patient data, customer data; (2) cultural, 

e.g.: data abuse, cut-throat competition; (3) financial, e.g.: 

high cost to maintain a data server; (4) technical, e.g.: 

lacking of knowledge in data management. For Indonesian 

context, the technical bits are the major barrier. They do 

not have enough training to conduct proper data 

management strategies. Therefore a series of trainings are 

very much needed for Indonesian scientists.  

Based on our search we could generate a qualitative 

infographic about the barrier of data sharing, specifically 

within Indonesia’s context. There are three common 

barriers in data sharing as the basis of open science: fear, 

competition, and power, which all three create an inertia 

[9]. In Indonesia’s point of view, we believe national law 

is the root of the barriers. However, such law has been 
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released as Indonesia’s response to the large number of 

data exporting to abroad by overseas scientists [10]. 

The next barriers are: national and strategic 

discoveries, commercial discoveries, closed-research 

culture, peer-pressure from PI, and high cost of data 

infrastructure. We believe the price of infrastructure is the 

least problem we have since there are many open and free 

data hosting services. That leave the nurturing of research 

culture would be the next target to be taken into account, 

whereas a wrongful way of thinking about data sharing 

from senior staffs (principal investigator/PI) could lead a 

wrong message to be delivered to young researchers. 

Having said that, the focal message to be spread out is that 

data sharing won’t erase our role as data creator. The 

property rights are still strongly hold by data creator, and 

we give the users more access to use our data for their own 

work. We could set a moderate license to do so. CC-BY 

(Creative Commons Attribution) is highly recommended, 

as data sharing leads to more citations [11]. 

 

 

FIG. 3 THE BARRIERS OF DATA SHARING FROM INDONESIA’S POINT 

OF VIEW [12] 

 
Sensitive data or sensitive information is also a big 

problem, in terms of lacking the knowledge. The definition 

of sensitive information depends on local norms and 

culture [13]. In social science, the following criteria can be 

applied to assess sensitivity: (1) something that is 

considered personal, full of pressure, or being valued as 

sacred; (2) fear attributed issues; (3) political issues that 

potentially generate social conflict [14]. One of the 

examples is conversation about transgender that is still 

considered taboo in some countries. In order to implement 

RDM, the university needs to classify the data to ensure 

what data can be shared widely. For instance, Duke 

University classifies data based on the risk level: sensitive 

(high), restricted (medium), and public (low) [15], while 

Western University uses the following group: confidential, 

sensitive, and public [16, 17]. These classifications are 

based on the existing law and regulation. 

C. The Structure of an RDM 

An RDM is built upon perspectives from data creator 

and data user. Both want a functional system that they can 

use conveniently. Irawan and Rachmi [4] had explained a 

SAFE perspectives from data creator’s point of view: 

Stable and searchable, Accessible and interoperable, 

Flexible, Easy to use and re-useable. 

They also pointed out the importance to fit to user’s 

needs in setting up a data respository. Users need a CUTE 

repository: Compact but systematic, Usable, Timely, and 

Easy to follow: (1) Data storage and software: we have 

options to choose between static repositories: Eprints-

based platform (eg: ITB-Eprints, Undip Eprints, UGM-

ETD Eprints dan UNP-Eprints), Dataverse-based 

platform, or DSpace-based platform. Dynamic repository 

(with version control), eg: OSF, Figshare, and Zenodo; (2) 

Metadata: this is another major issue to be raised in RDM 

for Indonesian scientists. They frequently speak about the 

importance of searchability to increase impact, but they do 

not have the need the knowledge and skill to determine 

minimum metadata that works with indexing services; (3) 

Structure: Folder and data structure is important, along 

with, writing a small Readme file to make a documentation 

is essential; (4) Persistent link: DOI has been famous 

among Indonesian academics, so this should not be major 

issue; (5) Licensing: Not many Indonesian academics are 

exposed to licensing policy. We promote the use of 

Creative Commons-based license; (6) Data maintainer: 

officials to manage data do not exist in Indonesia’s default 

organization, where as their role is very important to set up 

a proper data structure, data format, and data preservation 

at university or project level; (7) Indexing: data indexing 

is important. Where did you place the data is no longer the 

focal point as long as it is searchable by available indexing 

service. Google Scholar is a good place to start as it has a 

mature crawling system across many platforms. However, 

currently there many initiatives to index data repositories, 

such as: Share-research, Datacite, and Base. 

IV. CONCLUSIONS 

Indonesia has two major problems in data sharing: (1) 

the lifetime of data is very short, and (2) the lack of 

initiative to manage data itself. Thos problems must be 

thoroughly solved because of the big effort to get the data 

itself. We identify several root problems. The first one 

would be national law and the last one would be the limited 

distributed budget to ministries and institutions to setup a 

data sharing system. Data sharing is essential to increase 

impact. This would lead to change of research culture to a 

more open and transparent manner. Such effort could also 

extend the lifetime of a dataset as more parties could reuse 

it for their own purposes.  

We propose three solutions: (1) we need to endorse the 

establishment of RDM document at institutional level 

and/or at research project level. This document is essential 

as a sustainable data sharing guideline. A good RDM, at 

university or project level, should be made prior to the 
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research period, to ensure its applicability; (2) publishing 

research data in data journals as part of the research output; 

(3) publishing data as online map or online databased 

using open source platform such as RShiny or QGIS cloud, 

or in a searchable traditional blog page. 
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