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Abstract: 
Purpose
With the aid of libraries, the research aims to assist library patrons as 
well as businesses in swiftly and accurately acquiring knowledge 
and insights from scholarly literature to guide their inventive and 
decision-making processes. The foundation for achieving the goal is 
connected papers technology.

Design/methodology/approach
The author's professional expertise in performing literature reviews 
using connected papers technology as well as using other ways, 
andcorresponding with entrepreneurs and librarians impacted the 
article's research methodology.

Findings
The use of connected papers technology in the library context for 
helping entrepreneurs is discussed. Libraries and entrepreneurs 
could benefit from using Connected Papers technology to quickly 
compile pertinent data from scholarly literature to provide research 
support to students, faculty, and staff as well as to solve business 
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challenges of entrepreneurs internal and external to the universities. 
According to the paper, adopting this technology can speed up 
information gathering and drastically reduce the time needed to 
search through bibliographic databases. Using this technology can 
help entrepreneurs at various phases of their entrepreneurial 
journeys and give libraries a productive way to assist business 
owners with their information needs. The support is equally 
applicable toother library patrons that are looking for research 
support from libraries.

Originality/Value
This paper's novelty comes from its examination of the usage of 
connectedpapers.com technology to compile data from scholarly 
literature to assist entrepreneurs in solving their business problems. 
The useful advice this paper offers entrepreneurs and librarians is 
what makes it valuable. By using connectedpapers.com technology, 
businesses may be able to get critical information from scholarly 
literature to foster a series of experimentation quickly and 
effectively. Also, librarians can help their patrons with systematic 
reviews and other research services by using this application.

Keywords: Libraries, Entrepreneurship, Systematic literature 
reviews; connected papers technology.

1. Introduction
An increasingly popular review methodology to summarise the 
corpus of literature in a discipline is systematic literature reviews 
[1]. A systematic approach is required while conducting literature 
reviews because they serve to compile and synthesize the knowledge 
already known about a subject [2].To support faculty, students, and 
researchers in their research-related activities, libraries offer 
research support services[3].For instance, the Gerstein Science 
Information Centre library at the University of Toronto (UOT) offers 
one-on-one research consultations to its students, educators, and 
researchers so that they can talk about their research topics and 
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search approaches with functional expert librarians1.These days, 
libraries are growing their operations by expanding their services to 
support entrepreneurs in their business operations, including those 
who are both internal to the university—like students and 
researchers—and external—such as entrepreneurs who have no 
official affiliation with universities.For instance, University of 
Toronto assists its own internal entrepreneurs by helping them 
develop their entrepreneurial abilities and collaborate with other 
elements of the innovation ecosystems, for instance, accelerators. 
The Public library of Toronto2 supports entrepreneurs who are not 
linked with a specific university and are instead from the general 
public. As a result, anyone who is an entrepreneur can use public 
libraries, regardless of their history or affiliations.Technology 
adoption can further streamline library support for systematic 
literature reviews or reference services, which will benefit the 
library community's ability to assist its customers, especially 
entrepreneurs.
The literature does not address the phases of the entrepreneurial 
journey at which entrepreneurs need systematic review. Drawing 
from our extensive professional engagements and ongoing dialogues 
with both librarians and entrepreneurs, it becomes evident that 
entrepreneurs recognize the significance of accessing well-crafted 
scholarly literature. Yet, existing literature lacks insights into the 
extent of entrepreneurs' engagement, the rewards gleaned from 
literature consumption, their scholarly contributions, and the added 
value their shared insights bestow upon fellow entrepreneurs. 
However, according to recent research, there is currently a limited 
knowledge transfer from academic literature to entrepreneurs in the 
context of software startups [4]. High-quality research is, 
nonetheless, published in the literature. The research outcomes 
suggest that to capitalize on this quality information, publishing 

1https://gerstein.library.utoronto.ca/research-consultations
2https://www.torontopubliclibrary.ca/
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practices must be changed to better serve the needs of entrepreneurs, 
such as by focusing on research-in-practice and innovating article 
structures. To find prospective articles and venues, it is also 
proposed to enhance the citation framework. As implementing such 
solutions would take time, it is essential to put in the appropriate 
technology to assist entrepreneurs in quickly locating appropriate 
knowledge from the complex and diverse body of scholarly 
literature that meets their business needs.
The entrepreneurial journey begins when the buddy entrepreneurs 
gain a desire to become an entrepreneur. According to our 
interactions with entrepreneurs, students today have a high level of 
entrepreneurial inclinations when it comes to starting their firm after 
graduation. This had been mediated by the growing support of 
academia, for example, through entrepreneurial activities through 
accelerators, libraries, incubators, and increased focus on 
entrepreneurial activities by federal governments.For instance, 
University of Toronto (UOT) offers support from entrepreneurial 
librarians, Accelerators3, external partners like the creative 
destruction lab4, and centers like the Centre of Entrepreneurship5 to 
provide rich resources for entrepreneurship and innovation to its 
staff, students, ands researchers. A community for encouraging 
innovations is made up of these.
The university resources are functioning as engines for successful 
innovations by providing help to entrepreneurs at different phases, 
such as those in the early stages or those wishing to develop their 
entrepreneurial skills.This is consistent with the results of previous 
studies showing that students with more entrepreneurship education 
have stronger entrepreneurial inclinations [5-6].Researchers have 
been motivated to explore entrepreneurial endeavours by incentives 
provided by universities that place a strong emphasis on teaching, 

3https://entrepreneurs.utoronto.ca/for-entrepreneurs/u-of-t-accelerators/
4https://entrepreneurs.utoronto.ca/?accelerator=creative-destruction-lab
5 https://www.entrepreneurship.artsci.utoronto.ca/
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research, and entrepreneurship (also known as entrepreneurial 
institutions) [7]. According to research, students' entrepreneurial 
intent was correlated with conscientiousness, openness, and alertness 
[8]. Based on my professional experiences, these elements are 
brought about by the entrepreneurial education provided in 
universities.
Entrepreneurs seek support from innovation ecosystems, such as 
incubators and business experts, as they travel through the 
entrepreneurial journey to find answers to various business 
problems. Also, they try to contact public and university libraries for 
assistance in locating the appropriate resources, databases, and 
references for searching bibliographic databases. Our professional 
interactions with various university and public libraries have led us 
to believe that some librarians offer "seed papers," systematic 
review guides, bibliographic database access, and continued support 
to students while they conduct reviews. Hence, entrepreneurs and 
librarians should not have issues adopting the technology that allows 
for the speedy gathering of knowledge from various bibliographic 
databases.
This article describes the adoption of connected papers technology, 
which may prove to be a useful tool for libraries and entrepreneurs 
to quickly acquire crucial information from scholarly literature that 
meets entrepreneurs’ business needs.Libraries already provide 
support for systematic reviews and other research services to 
teachers, staff, and students, for instance, University of Toronto, 
Canada6. University libraries have been providing their patrons with 
access to this technology, for instance, ETH Zurich7, and Princeton 
University8. The adoption of this tool will shorten the time they 

6 https://gerstein.library.utoronto.ca/systematic-scoping-review-service-ssrs 
7https://library.ethz.ch/en/locations-and-media/media-types/databases-

standards-patents/connected-papers.html
8 https://libguides.princeton.edu/c.php?g=1171670&p=8559773
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would normally need to search through bibliographic databases for 
knowledge. This tool's visual information-gathering process makes 
analysis incredibly simple and rapid.

The results of this article's literature review and reference services 
for entrepreneurs are its primary focus, but they are equally valuable 
for assisting other clients of the library for these services.

2. Systematic Reviews in Entrepreneurship Journey
The necessity for systematic review arises at many points during the 
entrepreneurship journey, according to my professional experience 
working with university libraries, entrepreneurs, incubators, and 
accelerators, particularly in pandemic situations. Those hoping to 
capitalize on business opportunities during the epidemic, such as 
university students researching to find solutions or established 
entrepreneurs looking to expand or survive, were searching for new 
ways to carry out their business operations. The goal was to swiftly 
gather information from many sources that could be used to confront 
the pandemic. One such resource continued to be systematic 
reviews. These reviews were conducted in cooperation with 
university libraries or self-conducted (especially for those 
entrepreneurs with knowledge and access to the scholarly literature).
Based on the knowledge presented in the literature [9-10] and my 
professional experiences with startups, particularly during 
pandemics, the entrepreneurial lifecycle can be divided into two 
stages: the entrepreneurial development phase and the operational 
phase.The former stage is consistent with the stages of 
entrepreneurial education outlined in [9]. Entrepreneurs might take 
theoretical and practical training at this stage. They first learn about 
entrepreneurship through theoretical classes (this paper terms it as a 
basic stage). After that, entrepreneurial skills were taught using a 
variety of teaching techniques, including case studies and real-world 
examples (let’s call it the medium stage). Ultimately, via the use of 
incubators, accelerators, and more practical interactions with 
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entrepreneurs, buddy entrepreneurs are given opportunities to apply 
their knowledge in the real world (let’s call it an advanced stage).
The pre-startup, startup, and growth phases of the startup life cycle 
as mentioned in [10] are included in the latter stage of the 
entrepreneurial life cycle (called the operational phase). During the 
pre-startup phase, the business idea is tested, or more typically, the 
problem/solution fit. During the startup phase, a Minimum Viable 
Product (MVP) is created, and the product/market fit is tested. A 
startup in the growth stage is expanding, as evidenced by rising sales 
and market shares. In this stage, a startup's business model is 
scaling.The advanced level of the entrepreneurial development 
phase may overlap with the operational phase's pre-startup or startup 
phases. For instance, university researchers may use libraries and 
university accelerators to develop their entrepreneurial skills, test 
their ideas as well as conduct prototyping with potential customers.
The stages of the entrepreneurial life cycle with associated sub-
stages, the need for literature reviews, and the types of resources 
they require are shown in Table 1.

Table 1:Entrepreneurial life cycle, required resources, and reviews.

Depending on the stages of the entrepreneurship life cycle, their 
research questions, and the business environment circumstances, 
entrepreneurs need reference articles from libraries, micro-reviews, 
and systematic reviews. For instance, one entrepreneur sought to do 
a comprehensive assessment regarding how to implement 
innovations during pandemics and how to seize chances during that 
time.

3. Connected Papers Tool
ConnectedPapers is an application technology that offers a visual 
depiction of research articles and the links between them. The links 
between the research articles represent the similarity between them 
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andare displayed graphically through a graph. The graph is the 
collection of nodes and edges where nodes represent the articles 
“similar to”each other and edges connect these similar articles. The 
similarity is determined based on two measures namely Co-
citation(two documents cited by the same third document) and 
Bibliographic Coupling (when two documents cite the same third 
document).The articles with higher similarity appear with thick 
connecting lines and clusters in close spatial proximities with each 
other in the graph. The size of the node represents the citations 
received by the article and the colourrepresents the publication year. 
The articles cited by the articles in the graph or those cited by graph 
articles do not appear in the graph. However, they could be accessed 
under special tabs namely Prior Works and Derivate Works.Prior 
work and derivative works could be sorted by several metrics 
namely paper title, author name, publication year, article citations, 
and graph citations. Prior work provides important seminal research 
work that is conducted before the seed paper study and represents 
those that are cited by numerous common articles in the 
graph.Derivate work lists the latest research works that follow the 
papers in the graph and represents those that are citing numerous 
common articles in the graph.
The empirical researcher needs to input the “initial paper or seed 
paper” and the software finally builds the graph connecting the 
articles similar to the seed article.The Prior and Derivative worksare 
also accessible to him. The graph will assist the researcher in 
identifying research trends and themes (or subtopics within the 
research topic), such as entrepreneurial opportunities during the 
pandemic (theme 1) and startups during the pandemic (theme 2), as 
well as theoretical works or the latest works related to the research 
topic.
Figure 1 shows the graph for the paper about entrepreneurship 
duringthe pandemic [10]. Figure 2 shows Prior works and Figure 3 
shows Derivative works.
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Figure 1: Network Graph of Similar Articles.

Figure 2: Prior works List.

Figure 3: Derivative Works List.

The seed paper relates to Temporary business model innovations 
(refer to [11] for Temporary business model innovation).   in the 
pandemic, and this body of literature is still expanding, hence the 
graph is not very dense.Furthermore, this graph is effective enough 
for entrepreneurs and research librarians to readily understand the 
research theme patterns across this difficult research subject with 
significant relevance for startups in the pandemic.
This tool can be valuable for the university libraries that are 
supporting the students, faculty, and buddy entrepreneurs by 
providing them with research services, for instance, quick response 
to their queries or referrals to the prominent research article. Using 
this tool, the entrepreneurs could also be able to execute a search 
based on referrals and guidance by the librarians throughout their 
startup journey.
Although this tool offers useful information on significant papers 
that are closely related to the seed paper, it could not include all 
pertinent or significant articles on a certain subject (especially those 
that are recently published and not very well strongly related to the 
seed article). Nonetheless, it's beneficial for entrepreneurs looking 
for quick fixes to find solutions to their difficulties and keep trying 
new things until an ideal solution is found. Because it will always be 
necessary to consult business professionals and libraries to have a 
thorough understanding of a given topic, this application won't be 
able to replace those resources completely.
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4. Empowering Entrepreneurs through Technology 
and Library Resources

Through their entrepreneurial journeys, entrepreneurs can obtain 
knowledge and insights by using systematic reviews as a resource. 
Entrepreneurs frequently need to acquire data from several sources 
to make informed decisions and spot new opportunities as they 
repeatedly experiment and innovate. This data frequently also 
originates from scholarly literature. One German startup, for 
instance, really conducted a literature analysis to learn about how to 
innovate amid a crisis and then applied the results to his startup 
working context. By supplying referral materials, seed papers, and 
guidance on how to utilize the tools and analyze the results, libraries 
may help entrepreneurs. This can assist entrepreneurs in developing 
their skills and expertise in conducting systematic evaluations while 
also enabling them to become more self-directed and independent.
Libraries can assist with individual reviews as well as training and 
workshops on research techniques like literature searching, critical 
evaluation, and evidence synthesis. These tools can aid 
entrepreneurs in learning more about the research procedure and 
improving their evidence-driven research skills over time.s

5. Best practices for leveraging library services and 
technology innovations

Here are some best practices for utilizing library services and 
technological advancements to aid in the acquisition of 
entrepreneurial knowledge from scholarly literature and the 
development of independent research skills to fuel ongoing business 
experiments empirically.
 Work together with libraries: Working with librarians can help 

entrepreneurs traverse challenging research areas and find 
pertinent literature. Librarians can help by offering helpful 
recommendations in the form of seed papers and advice on 
utilizing and analyzing technology. Libraries provide systematic 
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review services that help and direct researchers as they undertake 
in-depth reviews of the literature. Entrepreneurs and librarians 
can collaborate to create a review protocol and find pertinent 
literature on the topic.

 Use technological resources: Libraries provide a variety of 
digital resources and technological resources that can assist 
business owners in conducting systematic evaluations more 
quickly and effectively. Connected papers technology, for 
instance, can speed up the review procedure and assist business 
owners in organizing and analyzing their findings. Adoption-
related obstacles will be eliminated through the usage of these 
user-friendly technologies. This, together with the culture of 
experimentation in libraries [12-14], will encourage people to 
keep experimenting with novel technologies in order to 
continuously enhance the library research services. They might 
find it easier to adopt digital technology with the assistance of 
partner organizations, like the Mobile Application Development 
Lab (MADLab) at the University of Toronto Libraries [12].

 Participate in Entrepreneurial skill development: Participate 
in training classes and workshops offered by libraries on 
research methods and skills, such as literature searches, critical 
analysis, and evidence synthesis. Attending these workshops will 
help entrepreneurs develop their research techniques and keep up 
with the newest technological resources and tools.

This will help entrepreneurs in acquiring the independent research 
skills necessary to continuously verify business hypotheses by 
fusing data from academic research, professional opinion, and other 
research techniques.Entrepreneurs can effectively use systematic 
reviews as a resource to gather knowledge and insights, make 
educated decisions, and identify new opportunities as they 
repeatedly experiment and innovate by leveraging library services 
and technological advancements in these ways.

6. Concluding remarks
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By the provision of systematic review services, resource materials, 
and training and workshops on research procedures, libraries play a 
crucial role in assisting entrepreneurs. Entrepreneurs may undertake 
systematic reviews of the scholarly literature quickly and effectively 
using digital platforms like Connected Papers, giving them the 
knowledge and insights, they need to innovate and make wise 
decisions. With the aid of libraries and technological advancements, 
businesspeople can improve their research techniques and learn to be 
more self-directed and independent in their quest for knowledge, 
which will ultimately result in more fruitful and significant 
entrepreneurial outcomes.This AI-powered tool will produce useful 
data for entrepreneurs, but it won't eliminate the need for business 
advisors and librarians.
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Table 1: Entrepreneurial life cycle, required resources, and reviews.

Stages Sub-stages Type of 
support

Literature 
reviews

Pandemic 
examples.

Basic Theoretical 
courses

New course on 
“Facebook for 
small 
businesses”. 

Medium Practical 
courses

Referral articles 
and/or mini-
reviews. How to reply to 

changing markets 
using data 
approaches?

Entrepreneurial 
development 
phase

Advanced

Practical 
courses and 
real market 
interactions

Referral articles.

How do 
entrepreneurs 
adopt open-
source 
technology? 

Pre-startup

Systematic 
reviews (mostly 
for 
problem/solution 
fit).

Best practices for 
innovating 
business models 
in crisis?

Startup
Referral articles 
and/or mini-
reviews.

Which 
technologies are 
reported in the 
literature for 
conducting 
online customer 
interviews?

Operational phase

Growths

Real market 
interactions

Referral articles 
and/or mini-
reviews.

How to survive in 
the tourism 
industry or 
diversify?
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