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We present a wrapper for the Scopus RESTful API written for Python 3. The wrapper allows users to
access the Scopus database via user-friendly interfaces and can be used without prior knowledge of
RESTful APIs. The package provides classes to interact with different Scopus APIs to retrieve information
as diverse as citation counts, author information or document abstracts. Files are cached to speed up
subsequent analysis. The package addresses all users of Scopus data, such as researchers working in
Science of Science or evaluators. It facilitates reproducibility of research projects and enhances data
integrity for researchers using Scopus data.
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1. Metivation and significance

Scopus is one of the citations, bibliometrics and abstracts
databases that have become standard in the field of scientomet-
rics and bibliometrics [1-4]. A search on Google Scholar in Jan-
uary 2019 for “Scopus” returned about 1,990,000 results, about
24,200 of which date from 2018 alone. For example, a number of
recent studies in the field of Economics of Science exemplify the
importance of Scopus [5-11].

To ease the use of the Scopus data, we develop pybliomet-
rics, a Python package to access the RESTful APIs that Scopus
provides. The alternative to our solution is either to download
information from Scopus manually, or to use one of the few
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solutions in languages less prominent than Python. The latter
includes solutions in PHP and bash [12], DSpace [13] or JavaScript
on Apache [14]. The functionality in Python however puts py-
bliometrics in the hands of scientists who already use Python
(e.g. for data analysis, visualization, etc.). The manual download
on the other hand has its own limitations. For example, only 2000
records can be downloaded from a search. Manual work is also er-
ror prone while an automated process avoids idiosyncratic errors,
is more efficient, allows reproducibility and acts as “authoritative
definition” of the final dataset [15].

pybliometrics comes with a consistent, simple interface,
does not require a server, and can easily be integrated with
everything in the data science ecosystem of Python, including
visualization tools and Machine Learning.
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Table 1

Overview of classes in pybliometrics.
API Type Rest. Class in pybliometrics Purpose
Affiliation Search Search AffiliationSearch Search for affiliation entities
Author Search Search AuthorSearch Search for authors
Scopus Search Search ScopusSearch Search for documents
Abstract Retrieval Retrieval AbstractRetrieval Retrieve information on documents
Affiliation Retrieval Retrieval ContentAffiliation-Retrieval Retrieve information on affiliations
Author Retrieval Retrieval AuthorRetrieval Retrieve information on authors
Citations Count Metadata Metadata X Retrieve document citation counts
Citations Overview Metadata X CitationsOverview Retrieve document citation counts by year
PlumX Metrics Metadata PlumX metrics (social media mentions) for documents
Serial Title Metadata Metadata X SerialTitle Retrieve information on serial titles
Subject Classifications Metadata Search for and retrieve Subject Classifications
Author Feedback Other X Provide author feedback (i.e. corrections)

Notes: Table lists currently (January 2019) available RESTful APIs of the Scopus database. “Rest.” indicates that the subscriber either needs additional permission from
Elsevier for this API (i.e. the used key needs more privileges) or all views of the API are restricted.

2. Software description

pybliometrics builds on the requests package [16] and is
available from the Python Project Inventory (PyPI). It can be used
cross-platform inside a Python interpreter or in script mode.

2.1. Software architecture

pybliometrics implements eight RESTful APIs of the Scopus
database (Table 1). These cover the three search APIs (Abstract
Search, Author Search, Affiliation Search), the three retrieval APIs
(Abstract Retrieval, Affiliation Retrieval, Author Retrieval) and
two out of five metadata APIs (Citation Overview API, Serial Title
API).

Each class is designed in a consistent way. The required pa-
rameter is a search query string (for search classes) or the iden-
tifier for Scopus entities (for retrieval and metadata classes) such
as authors, documents or affiliations. Only the Citation Overview
class requires an additional parameter, namely the start year.
Query and retrieval results are cached for subsequent analysis.

2.2. pybliometrics.scopus exceptions

pybliometrics defines a number of exceptions depending
on the type of error received. Though they all inherit from excep-
tions provided by the requests package, they allow error-specific
handling.

2.3. Configuration

A configuration file stores two important pieces of informa-
tion: the authentication credentials and the paths to cache files.
Upon first usage, and if the configuration file does not exist,
pybliometrics guides through the process of creating it. The
file is stored in a hidden folder named “.scopus” in the user’s
home directory (~/).

2.4. Software functionality

In general, information the user is interested in is stored in
properties. Most properties are of object type string or list of
namedtuples (e.g. in case multiple results with multiple fields of
information are returned). The names of properties are aligned to
the field names in the Scopus documentation.
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Fig. 1. Collaboration network for the SoftwareX journal. Notes: Figure shows
a co-author network using publications in the journal SoftwareX until 2019.
Each blue dot represents an author. Two authors are connected by an undi-
rected and unweighted black link. Graph layout according to an adopted
Fruchtermann-Reingold algorithm using NetworkX.

3. Illustrative examples
3.1. Automated download of information

Often one is only interested in getting a list of publications
and the information Scopus provides on them. The following code
provides the time necessary to download all publications in the
journal Science in 2010.

The total number of results (i.e. the number of publications)
equals 2260, which is already more then a manual download
allows. Depending on download speed, the time to download the
information takes less than 5 min. However, since pybliomet-
rics caches the information, reusing it takes less than second
only.

3.2. Creating a collaboration network

A common task in bibliometric analysis is to create a so-
cial network of co-authors. The following example uses Net-
workX [17] (Version 2.3) to create the co-author network for the
SoftwareX journal:

The resulting graph is depicted in Fig. 1. The network consists
of 734 unique authors that appear on 228 papers. The nodes
in the graph are connected through 1636 edges. Because we
use author profile IDs provided by Scopus, we do not need to
disambiguate author names.
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Source Code 1: Example code to time the download of retrieving an article list.

from datetime import datetime

import pandas as pd

# Download

© 0N U W N

-
o

print (end-start)
#0:04:29
print(len(s.results))
# 2260

=
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# Number of papers
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[SLE NS

# Reusing

e
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print (end-start)
# 0:00:00

[
o

from pybliometrics.scopus import ScopusSearch

start = datetime.now().replace(microsecond=0)
s = ScopusSearch("ISSN(0036-8075) AND PUBYEAR IS 2010")
end = datetime.now() .replace(microsecond=0)

start = datetime.now() .replace(microsecond=0)
s = ScopusSearch("ISSN(0036-8075) AND PUBYEAR IS 2010")
end = datetime.now() .replace(microsecond=0)

Source Code 2: Example code to produce a co-author network using scopus.

from itertools import combinations

import networkx as nx # Version 2.3

import matplotlib.pyplot as plt

# Obtain authors

print(len(s.results))
# 228

=
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=
»

# Create list of pairwise combinations

= e
- w

edges = [i for j in combs for i in j]
15 # Create network

16 G = nx.Graph()

17 G.add_edges_from(edges)

18 print(nx.info(G))

19 # Name:

20 # Type: Graph

21 # Number of nodes: 734

22 # Number of edges: 1636

23 # Average degree: 4.4578
24 # Draw and save network

25 nx.draw(G, node_size=2)

# Version 3.0.3
from pybliometrics.scopus import ScopusSearch

s = ScopusSearch('SOURCE-ID(21100422153) ')
# Number of papers
authors = [i.author_ids.split(';') for i in s.results]

combs = [list(combinations(i, 2)) for i in authors]

26 plt.savefig('network.pdf', bbox_inches='tight', figsize=(50, 50))

3.3. Analyzing citation distributions

Citations to papers are the foundation of many evaluation
exercises. The class CitationOverview () provides access to the
(restricted) Citation Overview API. The following exercise gathers
yearly citation counts for three publications until early 2018 cited
in the Nobel decision of Economist Richard H. Thaler. We use
pandas [18] (Version 0.24.2) and seaborn [19] (Version 0.9.0).

Additionally, we perform a two-sided Kolmogorov-Smirnov test
for the similarity of citation distributions using scipy [20] (Version
1.2.1).

The resulting citation distribution for the three papers is
shown in Fig. 2. With a p-value < 2.9 x 10716, the test rejects the
null hypothesis that the citation distributions for the first and the
second paper are the same.
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Source Code 3: Example code to analyze citation distributions using scopus.

import matplotlib.pyplot as plt
import pandas as pd # Version 0.24.2
import scipy # Version 1.2.1

import seaborn as sns # Version 0.9.0

data = pd.DataFrame ()

ab = AbstractRetrieval(eid)
year = ab.coverDate[:4]

e
= O © 0 N Uk W N

= e
=W

# Prepare data for plotting
data = data.T.astype(float)
data.index.name = "year"
data = data.reset_index()
# Plot and save

R R
= O © W N o o

sns.barplot(data=melted, x="year",
plt.savefig("citations.pdf",
# KL-similarity of distributions

NONNN
CUos W N

for eid in ("2-s2.0-84900013243", "2-s2.0-84977703147",

fig, ax = plt.subplots(figsize=(15, 7))

melted = data.melt(id_vars="year", var_name="paper", value_name='"citations")
y="citations", hue="paper", ax=ax)
bbox_inches="tight")

# Version 3.0.3

from pybliometrics.scopus import AbstractRetrieval, CitationOverview

# Save yearly citation counts in DataFrame

"2-52.0-84977736029") :

# Year from format YYYY-MM-DD
co = CitationOverview(eid, start=year)
data = data.append(pd.Series(dict(co.cc), name=ab.title))

scipy.stats.ks_2samp(data.iloc[:,0], data.iloc[:,1])
# Ks_2sampResult (statistic=1.0, pvalue=2.922351375337816e-16)
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Fig. 2. Citation distribution for three selected papers. Notes: Figure shows the yearly citation count of three selected papers until early 2018.

3.4. Topic modeling using abstracts

A final exercise connects to the emerging field of machine
learning and natural language processing. Researchers interested
in understanding research topics can use pybliometrics, for
instance, to obtain large amounts of scientific abstracts quickly
and analyze them with specialized software. In source code 4
we find topics among a corpus of scientific articles using La-
tent Dirichlet Allocation. We use nltk [21] (Version 3.4.3) and
sklearn [22] (Version 0.20.2). We use abstracts of 226 papers
published in SoftwareX until June 2019 and assume 3 topics.

The first topic covers technical terms used to describe the
presented software, the second topic includes terms that present
the software while the third topic seems to be about terms
authors use to describe what the software can be used for.

4. Impact

pybliometrics has several features that make it optimal for
scientists interested in using Scopus data. It is not necessary to
understand RESTful APIs or to know how to parse XML or json.
The pybliometrics code is open-source. The only requirement
is to have some understanding of Python. Due to its availability
on PyPl, pybliometrics is widely available.

Using pybliometrics, scientists working in the field of Sci-
ence of Science [23] (alternative names include Economics of
Science [24] and Sociology of Science) can increase both the
reproducibility and exactness of their projects. Reproducibility in-
creases because users obtain data in the same way from the same
source and it becomes transparent where the data originates from



M.E. Rose and J.R. Kitchin / SoftwareX 10 (2019) 100263 5

Source Code 4: Example code for topic modelling with LDA where scopus provides ab-

stracts of published papers.

from string import digits, punctuation

import nltk # Version 3.4.3
import pandas as pd # Version 0.24.2

© 0 N O U e W N

# Obtain abstracts
s = ScopusSearch('SOURCE-ID(21100422153) ")

=
N o= O

print(len(abstracts))
# 226
# Stem words

= e
ook W

def tokenize_and_stem(text):

== e
w I O

# Vectorize abstracts

params = {"stop_words":
"max_df": 0.6}

vectorizer = CV(**params)

N =
[=J)

"english",

NN NN
FNQOCI U

terms = vectorizer.get_feature_names()
print(len(terms)) # Number of terms
# 17536
# Perform LDA
lda = LDA(n_components=3).fit(matrix)
# Print ten most important terms per topic
for topic in lda.components_:
text = ",
print (text)

W W W wwwhhNNNN
Gk W N H O © 0 o »

from pybliometrics.scopus import ScopusSearch
from sklearn.feature_extraction.text import CountVectorizer as CV
from sklearn.decomposition import LatentDirichletAllocation as LDA

matrix = vectorizer.fit_transform(abstracts)

# Retrieve and cache query results
abstracts = [i.description for i in s.results if i.description]
# Number of abstracts

stemmer = nltk.snowball.SnowballStemmer('english')

text = text.translate(str.maketrans({p: "" for p in punctuation + digits + "©"1}))
return [stemmer.stem(t) for t in nltk.word_tokenize(text.lower())]

"tokenizer": tokenize_and_stem, "ngram_range": (1, 2),

".join(terms[i] for i in topic.argsort()[:-10:-1])

# model, provid, function, simul, calcul, comput, librari, implement, user
# data, softwar, model, tool, develop, applic, method, user, provid
# softwar, data, develop, model, provid, analysi, simul, process, code

and how it was obtained [25].! Exactness increases because it
becomes very easy to integrate updated data into the analysis.

5. Conclusions

The capability of pybliometrics to help researchers in bib-
liometric studies is based on the consistent, simple interface
automating all the data retrieval, json serialization, caching and
error handling. It allows researchers to speed up their analyses
in reproducible ways and science evaluators to automate the
retrieval of evaluation data.
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