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Abstract

In scientific research, understanding the dynamics of early-career
researchers who discontinue their academic pursuits is paramount.
However, this study aims to investigate the phenomenon of research
discontinuation among early-career researchers, shedding light on the
factors influencing their decisions and the potential for their return to
the research arena. This work uses a mixed-methods approach to ana-
lyze the large-scale bibliography dataset. We extensively investigate the
phenomenon of research discontinuation among early-career scholars. As
the discontinuation of research activity at the early career stage could
be an indication of drop-out in further activities, we have focused on
the first 10 years of research tenure of the researchers. In our work,
we specifically consider the three consecutive “non-publishing” years as
the discontinuation of the research scholar. We conduct an experimental
assessment of our proposed method using the AMiner Author dataset and
note that among 113,637 researchers, – 89% of researchers have discon-
tinued three years in their initial 10 years of research tenure. We further
observe that out of the total researchers, 90% discontinued researchers
drop out of their careers in the first ten years of their tenure of work.

Keywords: Discontinued, dropout, Collaboration network, Early career
stage, Co-authorship network, citation.
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1 Introduction

Scientific research and development plays a key role in driving the progress of
any nation. In the current era of science & technology, the economic and social
development of any nation is majorly dependent on research and development
activities[1]. Collaborative research activity not only at the national level but
also across the country becomes popular and effective in various domains of
research. The joint participation of researchers in solving a complex problem
helps to improve the quality of work and also fosters knowledge among the
collaborative researchers [2]. It promotes new skills and techniques among
researchers [3]. In the realm of current research activities, the demand for
academic and scientific collaborations has steadily increased over the past few
decades [4]. The expansion of research and development activities has resulted
in the generation of vast and rapidly growing bibliographic metadata. This
electronic bibliographic data provides researchers with valuable opportunities
to analyze and comprehend the patterns of scientific progress and its dynamics,
which play a crucial role in shaping research policies.

The role of early career-stage researchers in collaborative research work has
been identified as a significant contribution to the current research trend [5].
In literature, [6–8] early career researchers are usually characterized as young
researchers of less than 35 years. This set of researchers has been considered
as either they are pursuing a doctorate or holding a doctorate and continu-
ing as post-doctorate researchers [9]. Despite having relatively less experience
and limited knowledge, early career researchers (ECRs) demonstrate a high
level of enthusiasm and curiosity for new ideas, often driving research to
greater heights. Their ability to tackle research challenges, combined with
their dedication and perseverance, enables them to solve complex research
problems effectively. The collaborative research activity amongst experienced
researchers with ECRs develops the research skills among the ECRs. On the
other hand, the persistent efforts of ECRs to address complex problems are
highly commendable [10]. As a result, ECRs play a significant role in driving
transformations within academia, which in turn fosters the nation’s research
and development.

In spite of the significant contributions of ECRs, identifying effective col-
laborations to address potential research problems remains a considerable
challenge for them [11]. While this issue is common to researchers at any career
stage, ECRs may face greater difficulty in selecting the right academic col-
laborator due to limited domain knowledge and a lack of access to domain
experts. This can lead to unsuitable collaborations [12, 13] or missed oppor-
tunities for valuable partnerships, ultimately resulting in fewer high-quality
collaborations during the early stages of their research careers. This situa-
tion is over-complicated due to the constantly increasing bibliographic data
of the numerous research articles. Thus, this situation drives away ECR from
the research activity which further makes them disassociate and drop out of
the research community. Besides these major threats, ECRs also encounter
several critical challenges that hinder their career progression. It has been
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noted that, due to insufficient focus on ECRs, they face intense competition
with well-established researchers or research groups to secure funding for their
projects [14]. Additionally, their work on identified problems often gets over-
shadowed by the contributions of more recognized researchers [15]. In this
context, it has been observed that a large number of researchers discontinue
their research activities which is reflected in their non-publication tenure.
Although a few researchers do a comeback after a few years of non-publication
and continue their research work which has been observed from their bibli-
ographic records, amongst those discontinued researchers a major chunk of
researchers drop out from the research activity further. Though the discon-
tinuation in research work can happen at any stage of the research career, it
has been observed that a large set of researchers discontinue their research
activity at the early career stage [9, 10]. Although discontinuation in any kind
of socio-technical activity in any social system is common and obvious, the
discontinuation of a large set of researchers at their early career stage has a
very strong impact. The discontinuation turned into dropout could be a great
loss for any nation in the course of the advancement of technology, science,
and academics. Moreover, research discontinuation may impact the scholarly
community [16].

The nature of discontinued research activity could be caused due to many
issues i.e., change in the portfolio (moving to the administration, moving to
industry, etc.), lack of time, less enthusiasm at a higher age, etc. amongst
the researcher community. Though these socio-economic events in the research
community contribute a significant amount of discontinuation in research
activity, there exist various causes that trigger some serious situations for
ECR which drives ECR to disassociate from research activity. In this work,
we are addressing the issue of discontinuation of ECR marked by their non-
publication in their research tenure. Non-publication of the researchers have
been addressed as discontinuation in many earlier works [16–18].

In a work [19], The author examined research dropout through a gender-
specific lens, analyzing data over a span of approximately five decades. The
study revealed that gender inequality in research advancement—specifically
in hiring practices and project funding—adversely impacts female researchers.
Additionally, the authors noted that women are less involved in collabora-
tive research, which contributes to a higher rate of dropout among female
researchers. In another work [20], authors cited the major causes of dropout
from Ph.D. work. The authors identified the factors contributing to Ph.D.
program dropouts, highlighting mental health challenges, financial difficulties,
and issues related to the relationship with Ph.D. supervisors as key concerns.
In the context of dropout of post doctoral researcher, the authors mentioned
imbalance nature of work life, less rewarding, stress of work pressure as well of
job security [21]. They also pointed out the gender specific biases of work stress
towards female researchers. However, in the literature, we find very few works
apart from the above mentioned works addressing the discontinued nature of
research activities. It is observable that there is a substantial research gap
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which could figure out the nature of the discontinuation of research activities
in the research community. By addressing these research gaps and contin-
uing to investigate the challenges faced by early-career researchers, we can
work toward fostering a more sustainable, inclusive, and resilient academic
community. This, in turn, will contribute to the longevity and diversity of
talent in research and innovation, benefiting society as a whole. Promoting
collaborative research environments and addressing the challenges faced by
discontinued researchers within their co-authorship networks can contribute to
a more sustainable and inclusive research ecosystem. The study of the discon-
tinued nature of research activities would help us to understand the root cause
of their discontinuation and further help in research policy making. Hence, in
this work, we address the following research questions to understand the major
issues related to the discontinuation of research activity.

• RQ1: What are the key indicators in publication and collaboration data
that can reliably identify early-career researchers experiencing a three-year
publication discontinuation within their first ten years of research?

• RQ2: What are the temporal and collaboration factors that influence
the likelihood and timing of early-career researchers resuming academic
publishing after a period of publishing discontinuation?

• RQ3: What underlying publication trends and collaboration patterns differ-
entiate early-career researchers who permanently drop out from those who
return to academia after a discontinuation period?

To address the above research questions, we use large bibliographic meta-
data of Aminer [22]. First, we removed duplicates and updated any missing
parameters in the dataset for our ease of use. In this work, we have clas-
sified the researchers as ‘discontinued’ researchers if he/she has consecutive
three years tenure of non-publication. In some relevant work, non-publication
period of 24 − 36 months has been considered as discontinuation of research
and the authors showed the discontinuation has been considered as ‘academic
loss’ [16]. On the other hand, the discontinuation may be attributed to either
the completion of their graduation from the institution where they conducted
their research or a change in career over time. Thus, the rationale behind
the three-year gap in research publication to be assumed as ‘discontinuation’
of the research work is to embark on this period which could be a sufficient
time window to identify the discontinued researchers as the researchers to
can move on to other domain of work i.e., transitioning to administration or
entering the industry after graduating from the institution is common. In our
dataset, we found that approximately 90% of the researchers in the complete
dataset, after preprocessing, have not published any work in the three consec-
utive years of their research careers. To analyze and understand the nature
of discontinuation, we further categorized the ‘discontinued’ researchers into
‘come-back’ and ‘drop-out’. Our analysis reveals the collaboration and pub-
lication patterns of those ‘come-back’ and ‘drop-out’ researchers in their
careers. The cues might be useful for understanding the root cause of a large
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set of dropouts from the research community. Throughout the paper, we have
used “Researchers” and “Authors” term synonymously. Although the “Collab-
orative Work” have a broader sense in the context of research activities, in our
paper, we have meant it for “Co-authorship” activity among the researcher
which had been identified from their bibliographic records.

2 Related Works

In this section, we distinguish the contributions associated with early career
researchers (ECRs) and the significant career challenges they face. First, we
emphasize the contributions to scientific collaborative research, highlighting
recent trends in collaboration developments. Next, we outline the roles of ECRs
in research and identify the problems and challenges they encounter. We also
focus on the contributions related to “discontinued” researchers at the early
stages of their careers in various research domains. Finally, we discuss the
scope of our work, addressing the research gaps identified in the literature.

Trends in Collaborative Research

The need for collaborative research work has been identified long ago. The
complex research problems are being addressed by multiple collaborators using
their own skills and expertise. A significant increase in collaborative research
activities has been noted across various fields [23]. Over the past few decades,
the demand for academic and scientific collaborations has experienced substan-
tial growth [4]. The advancement of communication technology has given the
immense opportunity to develop collaboration among distant researchers [24].
Thus not only local collaborations but also online collaborations have become
popular in the last two decades [2]. In [25], authors noted a continually rising
demand for international scientific collaboration within the research commu-
nity. In a recent study [26], they highlighted the rapidly growing need for new
researchers. Additionally, Melin et al. found in their research [3] that 38% of
academic respondents identified “Increased Knowledge” as the primary ben-
efit gained from collaborations. The growth of knowledge among researchers
advances in the development of science and technology.

Early career stage Researcher

The research efforts of early career researchers (ECRs) in collaborative projects
are vital to addressing highly complex scientific challenges within the research
community. Several previous studies [6, 9, 27–32] have provided qualitative
definitions of ECRs, generally considering individuals at the Ph.D. or post-
Ph.D. level. In earlier work [27], it was observed that initiatives by ECRs
promote interdisciplinary research, thereby advancing developments in science
and technology. Another study [33] highlighted that international exposure
to ECRs accelerates knowledge acquisition and education consistently and
steadily.
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Challenges and Problems of ECR

The importance of ECRs’ involvement in addressing critical problems is unde-
niable across all research fields. However, they encounter various challenges
and issues not only in cross-domain research activities but also within their
specific areas of interest [34]. One of the major issues of ECR in their early
stage is “time management” as they perform multiple activities e.g., teach-
ing, guiding projects of under-graduates, etc. apart from their own research
activities [35, 36]. In several significant studies [37, 38], the authors noted that
funding and recognition for ECRs significantly influence their performance. A
recent study [39] identified major obstacles faced by ECRs in multidisciplinary
areas of marine scientist and further proposed strategies to address these chal-
lenges. They pointed out the following five major barriers that limit ECRs’
capacity for interdisciplinary research: (a) demanding workloads (b) stress
linked to funding, publishing, and employment uncertainty (c) limited support
for balancing personal and professional commitments (d) ineffective supervi-
sory support and (v) the steep learning curve associated with interdisciplinary
research.

In [40, 41], the authors noted that current higher education policies
foster a ‘risk-career’ environment for early career researchers (ECRs), mak-
ing their careers highly unpredictable and unstable. This uncertainty often
drives promising researchers to seek alternative career paths. McDowell et
al. examined the review processes of standard peer-reviewed journals and
identified the early-stage ‘ghost’ review writing done by ECRs without any
acknowledgment[42]. This situation not only reveals the compromising nature
of the review process, which can undermine research quality but also high-
lights the exploitation of ECRs. Additionally, in another study [43], Drosou et
al. emphasized the challenges ECRs face when trying to publish their research
reports in prestigious journals.

Discontinuation in research work:

Though the discontinuation from any kind of socio-economic activity at any
time stage in the system is common and obvious, the discontinuation in
research activity at the early career stage has a strong impact in the growth
of science & technology. There exist very few works in the literature where
authors address this discontinuation in research work issues, rather it has
been assumed as the natural continuous process in the research domain. In
some work [19], the author showed the nature of drop-out in research activ-
ity from a gender-specific perspective. Authors discussed in their study of a
longer period (≈ five decades) that the strong presence of gender inequality in
research promotion in terms of the hiring process as well as the funding for the
projects affects female researchers. On the other hand female researchers are
less adopted in the development of collaboration which in terms leads to more
dropouts from research. In another work [20], authors observed the causes of
dropout from Ph.D. work. They specifically mentioned the issues related to
mental health issues, economic crises as well as problems regarding the Ph.D.
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supervisor. In a work [44], authors studied the nature of discontinued journals
in several domains. Though the discontinuation further turned into ‘drop-
out’ can not be identified as the age-specific activity, the several issues in the
early career stage might be the driving force of the discontinuation of ECR in
their career.

The lack of earlier works related to ‘discontinued’ -nature of researchers,
motivates the strong need to study the nature of those discontinued researchers
in the large research community. While the literature acknowledges the chal-
lenges faced by ECRs, it is surprising that none of the studies have attempted
to provide substantial solutions to these issues as a primary focus of their
research. On the other hand, the analysis of discontinued researchers has not
been given any such focus in the literature though it might be a major flaw of
the research policy making. Thus there is a strong need of a formal methodol-
ogy to study and analyze the discontinued researcher in the various domains
of the research community to concentrate on the issues related to them. In this
paper, we present a method utilizing an electronically updated bibliographic
dataset to identify discontinued researchers and to further investigate their
various research activities.

3 Methodology

In this section, we first present a comprehensive description of the dataset
utilized in our study. Specifically, we summarize the dataset, including a
description of each field. We initially describe the method of analysis of
academic demographics of the researchers whom we have considered in our
experiment to understand the context of this study. Additionally, we outline
the methodology employed to study the discontinued researchers and their
characteristics to get insight into the possible causes of discontinuation. As the
discontinuation in research activity at the early career stage could be an indi-
cation of drop-out in further activities, we have focused on the first 10 years of
research tenure, i.e., the period of 10 years counting from the first publication
of the researcher in the dataset, of the researchers. In our work, we specifi-
cally consider the three consecutive “non-publishing” years as the “publishing
discontinuation” of the research scholar.

In addition to describing the proposed analysis method, we include a
schematic diagram in Figure 1 to illustrate the workflow for implementing
the method. We utilized a structured methodology to analyze the dynamics
of publication discontinuation among researchers and their career trajecto-
ries. Initially, a raw bibliographic dataset containing publication and author
records was preprocessed to remove duplicates and fill in missing values. The
dataset was segregated into preprocessed paper and author datasets, which
were further filtered to identify researchers with publication discontinuation by
excluding those with consistent publication activity. Researchers were classified
as having publication discontinuation if they exhibited a consecutive three-
year gap in their publication history. These researchers were then categorized
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Fig. 1: Figure represents the schematic diagram to describe workflow adopted
in the proposed method.

into two groups: come-back researchers, who resumed publishing after the gap,
and drop-out researchers, who ceased academic publishing entirely. Profiles
of both categories were analyzed to study their publication and collaboration
patterns. For come-back researchers, we examined the timeline and circum-
stances of their return, while for drop-out researchers, we assessed their active
research period before cessation. The outcomes for both groups were evalu-
ated, focusing on factors such as collaboration networks, duration of inactivity,
and their impact on the number of authors over time. This comprehensive
analysis provided insights into the behaviors and trends associated with publi-
cation discontinuation, informing strategies to address and mitigate such gaps
in academic publishing.

3.1 Dataset Summary

In our work, the AMiner dataset [22] has been used for the analysis. The
dataset is open-source and available under a Creative Commons license (CC
BY-NC-SA 4.0), maintained by K. Scott Mader. The last update was on
December 12, 2018, and it includes bibliographic information for the publica-
tions along with the author’s detailed information and their collaboration in
the duration of 1936—2014. Though the dataset is large and contains exten-
sively detailed information, in our analysis, we have been able to parse a part
of it. We utilized the publication information and detailed data about the
authors and their co-authorship relationships. The dataset is divided into three
separate files, organized according to the attributes listed in the table 1.

3.2 Proposed Method

Initially, we eliminated duplicate data points and filled in the missing values in
the dataset for our ease of use. We have considered the researchers as ‘discon-
tinued’ researchers if he/she does not publish any work in three consecutive
years. The event of publication discontinuation might occur in the early career
stage either as a result of graduating from the institution or due to a career
change over time. Even if the discontinuation might have been considered nat-
ural at any stage of the career, there is a strong urge to find out the causes of
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Paper Author
Attributes Attribute Definition Attributes Attribute Definition

index paper ID index author ID
* paper title n author name
@ authors a affiliations
o affiliations pc publication count
t published year cn number of citations
c publication venue hi h-index
% the ID of references pi p-index(equal A-index)
! abstract upi p-index(unequal A-index)
- - t area of interest

Table 1: Dataset attributes’ description

Arnet Miner Author dataset Raw Filtered
Number of authors - 17,12,433

Number of valid authors - 9,76,883
Number of author parsed 4,75,445 4,75,441

Number of parsed discontinued authors - 417719(≈ 88%)

Table 2: Basic information of raw and filtered dataset( Publication Period:
1936—2014).

Statistics of the Processed Data Value
No. of Author parsed 1,13,637

No. of Discontinued author 1,00,000
No. of come-back author 4,291
No. of drop-out authors 90,963

Avg. no. of authors per paper ( drop-out) 1.89
Avg. no. of authors per paper ( come-back) 7.94

Avg. no. of collaborator ( drop-out) 2.85
Avg. no. of collaborator ( come-back) 3.16

Table 3: Basic statistics of the processed dataset in our work ( Publication
tenure 1980—2010).

disassociation from regular publishing activity at the early career stage of the
researcher. This insight might be useful for making better research policy for
the ECR.

In the initial study, it has been observed that there exists ≈ 88% of
researchers in the complete dataset, after preprocessing, experienced discon-
tinuation, meaning they had no publications in three consecutive years during
their entire research tenure. Though we have scanned the entire research career
of every ‘discontinued’ researcher, We primarily concentrated on the first 10
years of a researcher’s career, as this period is critical and often presents signifi-
cant challenges for them. Our observation reveals that a large set of researchers
discontinued their research activities in this period. Although there exists a
large set of discontinued authors, we have taken an ample amount of data for
analysis further and primarily concentrated on the early stage of their career,
specifically the first 10 years.
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To analyze and understand the nature of discontinuation, we further cate-
gorized the ‘discontinued’ researchers into ‘come-back and ‘drop-out’. The
come-back researchers are those who have three years of discontinuation of
publication in their research career but break the discontinuation later on and
have some publication thereafter. The study of come-back researcher might
be useful to understand the nature of career gap which might reveal the under-
lying issues behind it at their early career stage. In our study, we identify
the researchers as ‘drop-out’ amongst the ‘discontinued’ researchers who do
not have any publications further in their careers. Our analysis reveals the
collaboration and publication patterns of those ‘come-back and ‘drop-out’
researchers in their careers. The cues might be useful for understanding the
root cause of a large set of drop-outs from the research community.

3.2.1 Study of Academic Demographics

In this section, we examine the academic demographics of early-career
researchers (ECRs) to understand the broader contexts influencing publication
discontinuation and re-engagement. By analyzing the geographic distribution
of researchers, institutional affiliations, and publication outputs, we aim to
uncover patterns that shape the trajectories of “come-back” and “drop-out”
researchers. This analysis includes the distribution of affiliations among these
two groups, categorizing publications by type (e.g., journal articles, conference
papers, workshop paper, etc.), and evaluating contributions across regions and
institutions. By comparing the prevalence and characteristics of “come-back”
and “drop-out” researchers across geographic and institutional landscapes, we
aim to identify disparities and trends within the academic ecosystem that
influence research continuity. These findings will provide critical insights into
systemic barriers and opportunities, guiding the development of interventions
to support sustainable academic careers for ECRs.

3.2.2 Analytical Methods

To study the phenomenon of research discontinuation among early-career
researchers, we employed a structured analytical framework using bibliographic
data from the AMiner Author dataset. The methods focused on identifying dis-
continued researchers, analyzing their publication and collaboration patterns,
and categorizing them into come-back and drop-out groups.

Temporal Modeling:

We develop a probability distribution model that has been used to under-
stand the temporal patterns of comeback and dropout events. For come-back
researchers, we propose a model p(CB,n) to describe the likelihood of return-
ing n years after a publishing discontinuation period of three years. For
drop-out researchers, a similar probability model p(DO,n) was used to capture
the likelihood of leaving academic publishing after n years of active research.
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The parameters of these models were optimized using non-linear regression
techniques.

Publication Analysis:

For come-back researchers, the analysis focused on the distribution of pub-
lication counts during the comeback years and subsequent research periods.
This involved calculating descriptive statistics, such as the mean, median, and
quartiles of publication counts, to examine patterns across different comeback
durations. We further propose a model p(CB,n, k) to describe the likelihood of
publication of k number of papers returning n years after a publishing discon-
tinuation period of three years. For drop-out researchers, publication records
prior to their discontinuation were analyzed to assess productivity levels dur-
ing active years. We perform the statistical analysis similar to the come-back
researcher. We also propose a model p(DO,n, k) to describe the likelihood of
publication of k number of papers on nth year(considering the year of first
publication of the researcher as year 1) before their dropout from the research
activity.

Collaboration Network Analysis:

We analyze the collaboration patterns based on the popularity index (pi) of col-
laborators. The popularity index (pi) quantifies a researcher’s influence within
collaboration networks, based on bibliometric data like publications, citations,
and co-authorships. It reflects their relative academic standing. To understand
the attachment probabilities with collaborators of varying popularity levels
for come-back researchers, we perform a heatmap analysis to understand their
collaboration preferences. Similarly, we develop a heatmap analysis to evalu-
ate the relationships between the popularity indices of drop-out researchers
and their collaborators, identifying patterns that might influence research
continuation or discontinuation.

4 Results & Discussion

In this section, we discuss the results obtained from the various observa-
tions to understand the nature of discontinuation. Initially, we study the
academic demographics of early-career researchers to understand the broader
contexts influencing publication discontinuation and re-engagement of publica-
tion activities. We further specifically studied the publication and collaboration
patterns of the ‘come-back’ and ‘drop-out’ category of the ‘discontin-
ued’ researchers. We have studied 113637 researchers out of which ≈ 89%
researchers have discontinuation of three years in their initial 10 years of
research tenure. We further observe that out of total researchers, 90% discon-
tinued researchers drop out of their careers in the first ten years of their tenure
of work. We study the come-back researchers to understand the underlying
factors that drive them to return to their research work later on.
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4.1 Academic Demographics

In this section, we outline the results of our analysis of academic demo-
graphics to understand the factors influencing research discontinuation among
early-career researchers. Initially, we examine the overall geographic and insti-
tutional distribution of researchers and publications, highlighting disparities
in global participation and research output. Further we focus on the ‘come-
back” researchers, analyzing their geographic and institutional affiliations as
well as their publication contributions to identify potential factors aiding their
re-engagement in research. Later, we delve into the academic demographics of
‘drop-out” researchers, exploring their distribution and publication patterns
to uncover systemic barriers that may contribute to their departure from the
research ecosystem. Together, these sections provide a comprehensive view of
the academic landscape and its influence on the trajectories of early-career
researchers.

4.1.1 General Statistics

Fig. 2: Figure represents a pie chart to reveal the percentage of authors from
each countries extracted from our database. The countries contributing ≤ 1%
of share in the pie chart, we have marked them as “others”.

In this section, we observe the three major statistics —a) distribution of
researchers across the countries as well the institute b) distribution of publica-
tions across the countries as well the institute c) nature of publication venue
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(i.e., Conference, Journal, Workshop etc.), of our dataset to reveal the demo-
graphics of researchers whose bibliographic data has been used for the entire
study in this paper.

In figure 2, we illustrate the geographic distribution of researchers, high-
lighting the proportion of authors from different countries. A notable obser-
vation is the dominance of a few countries, such as the United States, China,
Germany, Japan, France, Korea, Tiwan, Canada, Spain, Italy and India, which
collectively contribute a significant share of researchers. In contrast, several
regions, particularly those with developing economies, are underrepresented,
with minimal contributions to the global research community. The observa-
tion reveals the systemic challenges faced by researchers in underrepresented
regions i.e., limited access to research funding, mentorship, and collaboration
opportunities which may led to the early discontinuation of academic careers in
these areas. Such geographic imbalances highlight the importance of address-
ing structural inequalities within the global research ecosystem, particularly for
supporting early-career researchers and mitigating factors that drive research
discontinuation.

Fig. 3: Figure represents a pie chart to reveal the percentage of publication
count from each countries extracted from our database. The countries con-
tributing ≤ 1% of share in the pie chart, we have marked them as “others”.

Figure 3 highlights the distribution of publications across countries, offer-
ing insights into the global research output. The major observations are as
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follows—a) a few countries, notably the United States, China, and a hand-
ful of European nations, dominate the total publication counts, b) countries
with fewer authors, as identified in Figure 2, also tend to have lower publica-
tion counts, c) high-author regions do not always correlate directly with high
publication outputs. For instance, some countries with a significant number of
researchers exhibit relatively modest publication counts. This trend suggests
a concentration of research activity in regions with strong academic infras-
tructure and funding reinforcing the link between regional participation in
research and productivity. Interestingly, some high-author region potentially
pointing to inefficiencies or systemic barriers such as limited access to pub-
lishing resources, high rejection rates, or lack of collaborative networks. This
observation highlights disparities in research productivity that could influ-
ence early-career researchers’ likelihood of continuation or discontinuation.
Addressing these gaps by fostering equitable access to resources and publica-
tion opportunities is critical to supporting a more balanced global research
ecosystem.

Fig. 4: Figure represents a horizontal bar chart showing the top 10 institutes
based on author count as extracted from our dataset. In figure, along y-axis,
we represent the institute name, and along the x-axis, it shows the number of
authors.

In figure 4, we highlight the top 10 institutes contributing to the dataset in
terms of author count, which showcase a concentration of researchers in promi-
nent academic institutions. Similarly, we observe in figure 5 which illustrates
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Fig. 5: Figure represents a horizontal bar chart showing the top 10 institutes
based on publication count contributed by the authors as extracted from our
dataset. In figure, along y-axis, we represent the institute name, and along the
x-axis, it shows the number of publications contributed by the authors.

the top 10 institutes but ranked by publication count. The positive correlation
between author count and publication output at these institutes, emphasizing
the role of institutional support and resources in driving both researcher affilia-
tion and productivity. However, disparities among institutions suggest varying
levels of contribution and support for academic engagement and publishing.
This insight underscores the importance of institutional policy in fostering
research output and mitigating potential early career discontinuation trends.

Figure 6 categorizes publications by type, providing an overview of the
preferred channels for disseminating research within our dataset. The key
observation is the dominance of conference proceedings as the primary pub-
lication type, followed by journal articles, while workshops, books, and other
formats contribute relatively smaller shares. This trend is particularly promi-
nent in domains where conferences play a crucial role in sharing preliminary
findings and fostering collaborations. Based on this observation, we also sug-
gest that the reliance on conference publications may reflect the nature of
research fields covered in the dataset, where fast-paced dissemination of ideas
is valued. However, it may also indicate challenges in accessing journal publica-
tion opportunities, which often require more time, resources, and mentorship,
particularly for early-career researchers.
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Fig. 6: Figure represents two bar charts showing publication type, i.e., “Con-
ference”, “Journal”,“Symposium”, “Workshop”, “Book” and “Others”. In our
dataset, if we do not find any publication marked of any above mentioned
type, in the bar chart, we have marked them as “others”. The left bar chart
shows the distribution of publication types on above mentioned categories
whereas the right bar chart compares publication types between “come-back”
and “drop-out” authors. In both of the graph, along x-axis, we plot the cat-
egories of publication and along y-axis, it represents the percentage of that
category publication.

4.1.2 Come-back Researchers’ Statistics

In this section, we observe the three major statistics —a) distribution of
researchers across the countries as well the institute b) distribution of publica-
tions across the countries as well the institute c) nature of publication venue
(i.e., Conference, Journal, Workshop etc.), of our dataset to reveal the demo-
graphics of come-back researchers whose bibliographic data has been used in
our study in this paper.

In figure 7, we observe the geographic distribution of “come-back”
researchers. It is represented as a pie chart showing the percentage of such
researchers by country. We observe that a significant dominance of a few coun-
tries, such as the United States, China, and some selected European nations,
which contribute the majority of come-back researchers, while developing
nations show minimal representation. This highlights systemic disparities in
research support systems across regions, where developed nations offer better
opportunities for re-engagement in academic publishing after atleast of three
year publication discontinuation. This scenario reflects the availability of insti-
tutional resources, funding, and collaborative networks in certain countries
which plays a critical role in enabling researchers to return after an aca-
demic publishing gap. It also underscores the need for global efforts to support
researchers in underrepresented regions to bridge this gap.
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Fig. 7: Figure represents a pie chart to reveal the percentage of ‘come-back’
authors from each countries segregated from the all authors in the dataset.
The countries contributing ≤ 1% of share in the pie chart, we have marked
them as “others”.

In figure 8, we show the publication distribution of “come-back” researchers
by country. It reveals similar trends to figure 7 but with notable differences in
proportional contributions. For example, while countries like the United States
and China dominate in both figures, their share of publications in figure 8 is
higher than their share of researchers in figure 7, that indicates greater pro-
ductivity among em come-back researchers in these regions. Conversely, some
countries with a noticeable share of researchers in figure 7 contribute propor-
tionally fewer publications in figure 8. This highlights that while institutional
support may facilitate re-entry into academia, variations in productivity likely
stem from differing levels of access to resources, collaboration networks, and
publication opportunities across regions.

Figures 9 and 10 examine institutional contributions of “come-back”
researchers, where figure 9 shows the ranking the top 10 institutions by the
number of such researchers and in figure 10 shows the ranking the top 10
institutions by their publication counts. A key observation is that while cer-
tain institutions excel in both metrics, others show discrepancies—some with
a large number of come-back researchers but lower publication outputs, and
others with fewer researchers but higher productivity. This suggests that
institutions with a higher number of researchers may focus on broad reintegra-
tion efforts, while those with fewer researchers but higher outputs emphasize
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Fig. 8: Figure represents a pie chart to reveal the percentage of publication
count by ‘come-back’ authors from each countries extracted from the dataset.
The countries contributing ≤ 1% of share in the pie chart, we have marked
them as “others”.

research quality and productivity. The nuanced difference between these
observations highlights varying institutional strategies: institutions excelling
in re-engagement in academic publication activity may face challenges like
resource allocation or mentoring, limiting productivity, whereas those driv-
ing higher outputs may provide concentrated support to fewer researchers.
This underscores the need for institutions to strike a balance between enabling
researcher re-engagement and fostering sustained academic productivity.

Figure 6 showcases the types of publications produced by “come-back”
researchers, represented as a pie chart categorizing outputs into conferences,
journals, symposiums, workshops, books, and others. We observe a signifi-
cant dominance of conference publications, followed by journals, while other
types like workshops and books contribute minimally. This may indicates that
“come-back” researchers predominantly engage in conference venues, likely due
to their faster turnaround times and opportunities for networking, which are
critical for re-establishing their academic presence. Their higher reliance on
conference publications reflects both the time-sensitive nature of re-entry and
the necessity to rebuild collaborative networks, while the relatively lower jour-
nal output highlights potential challenges, such as stringent review processes
and resource constraints, which may hinder publishing in more traditional,
high-impact venues.
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Fig. 9: Figure represents a horizontal bar chart showing the top 10 institutes
based on ‘come-back’ author count as extracted from our dataset. In figure,
along y-axis, we represent the institute name, and along the x-axis, it shows
the number of authors.

4.1.3 Drop-out Researchers’ Statistics

This section examines three key statistics: (a) the distribution of researchers
across various countries and institutions, (b) the distribution of publications
across these countries and institutions, and (c) the types of publication venues
(e.g., conferences, journals, workshops, etc.) within the dataset, to analyze
the demographics of drop-out researchers whose bibliographic data has been
utilized in this study.

In figure 11, we present a pie chart analyzing the geographic distribution of
“drop-out” researchers. It reveals significant disparities among countries. The
chart indicates that developed nations such as the United States and China
dominate in the number of drop-outs, reflecting their larger research commu-
nities. However, the proportional representation of drop-outs is also notable
in developing regions, which underscores systemic challenges like improper
allocation of funding, precise mentorship, and institutional support in those
areas. It suggests that while a higher absolute number of drop-outs in devel-
oped countries aligns with their expansive research systems, the relatively high
proportions in underrepresented regions highlight a critical need for targeted
interventions.

We observe the geographic distribution of publications by “drop-out”
researchers in figure 12, which complements the findings from figure 11. While
figure 11 focuses on the distribution of “drop-out” researchers themselves across
countries, this observation delves into their publication outputs. Both figures
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Fig. 10: Figure represents a horizontal bar chart showing the top 10 institutes
based on publication count contributed by the ‘come-back’ authors as extracted
from our dataset. In figure, along y-axis, we represent the institute name, and
along the x-axis, it shows the number of publications contributed by the ‘come-
back’ authors.

highlight that developed nations, such as the United States and China, dom-
inate in terms of both drop-out numbers and publication outputs. However,
we insight a key difference that although these countries have higher absolute
numbers of drop-outs, they also maintain substantial publication outputs, sug-
gesting that even researchers who eventually leave academia in these regions
contribute significantly to scholarly work. Conversely, in developing regions,
lower shares in both figures underscore systemic challenges such as inade-
quate funding and institutional support. Together, these insights suggest that
while drop-outs from developed countries tend to leave behind a more sub-
stantial academic footprint, those from underrepresented regions face barriers
that limit their productivity and contributions before exiting. This comparison
highlights the critical need for global policies addressing disparities in research
ecosystems to foster both retention and impactful participation.

In figures 13 and 14, we observe the institutional distribution of “drop-out”
researchers and their publication contributions, respectively. Figure 13 high-
lights the top 10 institutions with the highest number of drop-out researchers,
showcasing that prominent institutions, particularly from the United States,
China, and a few European countries, dominate. Figure 14, on the other hand,
reveals that while these institutions also lead in publication outputs by drop-
outs, although their productivity levels vary significantly. Their is a very crucial
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Fig. 11: Figure represents a pie chart to reveal the percentage of ‘drop-out’
authors from each countries segregated from the all authors in the dataset.
In the left side of the pie chart shows the list of top countries indicating the
exact number of ‘drop-out’ authors from each country within the chart. The
countries contributing ≤ 1% of share in the pie chart, we have marked them
as “others”.

observation is that certain some institutions with high drop-out numbers con-
tribute disproportionately low publication counts, suggesting that structural
factors such as institutional policies, mentorship quality, and research support
may play a role in influencing researcher retention and productivity. In con-
trast, institutions with fewer drop-outs but higher publication outputs may
focus on fostering high-impact research and offering better support systems.
Together, these figures underscore the critical importance of targeted inter-
ventions, such as enhanced mentorship and resource allocation, to address the
challenges faced by early-career researchers, particularly in institutions with
high drop-out rates, to maximize both retention and scholarly contributions.

Figure 6 shows the categorizes of the publication produced by “drop-out”
researchers. In the pie chart, it illustrates a significant preference for conference
proceedings, followed by journal articles, with other types such as workshops,
books, and symposium contributing minimally. This trend suggests that drop-
out researchers tend to focus on venues with quicker dissemination timelines,
such as conferences, likely due to the time-sensitive nature of their academic
engagement or resource constraints. The relatively lower representation in
journals and other high-impact formats highlights potential challenges such
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Fig. 12: Figure represents a pie chart to reveal the percentage of publication
count by ‘drop-out’ authors from each countries extracted from the dataset.
In the left side of the pie chart shows the list of top countries indicating the
exact number of publication count contributed by ‘drop-out’ authors from each
country within the chart. The countries contributing ≤ 1% of share in the pie
chart, we have marked them as “others”.

as limited access to mentorship, longer review processes, or resource-intensive
requirements for journal submissions. The findings imply that while drop-out
researchers contribute to the academic ecosystem, their outputs often lean
toward shorter-term or preliminary findings rather than sustained, high-impact
work. Addressing these disparities through support for journal submissions,
enhanced collaboration opportunities, and improved access to resources may
help improve the research footprint of at-risk early-career researchers before
disengagement.

Insight of Academic Demographics
The pair-plots observed in figure 15 and 16 reveal the relationships between

the number of unique affiliations, publications, citation counts, and h-index
values for “come-back” and “drop-out researchers. It provide valuable insights
into their academic productivity and affiliations. Both groups predominantly
show only one unique affiliation, indicating institutional stability and suggest-
ing that authors tend to remain affiliated with a single institution during their
active periods. However, there are authors with multiple affiliations, hinting at
potential collaborations or shifts in institutional support. The findings suggest
that a single affiliation may not sufficiently foster diverse academic exposure
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Fig. 13: Figure represents a horizontal bar chart showing the top 10 institutes
based on ‘drop-out’ author count as extracted from our dataset. In figure,
along y-axis, we represent the institute name, and along the x-axis, it shows
the number of authors.

for drop-out researchers, potentially limiting their career growth. In the con-
text of come-back researchers, multiple affiliations may serve as a valuable
resource for re-entry, enhancing access to collaborative networks and institu-
tional resources. A clear positive correlation is observed between the number of
papers published, citations received, and h-index in both groups, as expected,
since these metrics are interdependent. However, there are notable differences
in the patterns between the two groups. Comeback authors exhibit a more
concentrated cluster in the mid-to-high range for productivity metrics (pub-
lication count, citation count, and h-index), indicating a consistent level of
impactful contributions. This suggests that when authors return to academic
work after a period of inactivity, they often contribute meaningfully to their
fields, reinforcing the importance of supporting researchers in re-establishing
their careers. In contrast, drop-out authors demonstrate a broader distribu-
tion, with many concentrated in the lower productivity range. This may reflect
challenges faced by drop-out researchers, such as reduced resources, diminished
academic engagement, or other external factors contributing to their discon-
tinuation. However, some outliers among drop-out authors indicate exceptional
contributions, showing that even those who leave academia can sometimes
leave a significant mark. These patterns underline the importance of fostering
an environment that retains productive researchers and provides pathways for
re-entry for those who take a hiatus. Supporting come-back authors, given their
propensity for meaningful contributions, and addressing the challenges faced
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Fig. 14: Figure represents a horizontal bar chart showing the top 10 institutes
based on publication count contributed by the ‘drop-out’ authors as extracted
from our dataset. In figure, along y-axis, we represent the institute name, and
along the x-axis, it shows the number of publications contributed by the ‘drop-
out’ authors.

by drop-out researchers can strengthen the overall academic ecosystem. Finally,
we outline some interesting takeaway from this academic demographics:

• There is a distinct disparity between top universities by count of author
and number of publication contributed by those authors. We observe that
comparatively more concentration of researchers in Asian and south Asian
universities on the other hand in terms of number of publication, USA,
Canada and UK are predominant.

• It is prominently observable that the drop-out researchers from top universi-
ties produce an ample amount of publication contribution in their respective
domain which and might be the indication of their quality of research. We
intuit that these researchers either moving to their industry portfolio after
finishing their graduation from the institute or they are dropping out from
due to the competitive environment of top universities.

• In the context of Asian and south Asian countries come-back and drop-out
statistics, in India the come-back researchers are quite low(1.74%) in terms
of number of authors and the number of publication contributed by them is
merge. On the other hand, the drop-out researchers are almost 3.7% in terms
of number of researchers count and ≈ 2.95% of the total publications by the
drop-out researchers are contributed by Indian drop-out researchers. However
neighborhood country like China, there is a parity with similar statistics in
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Fig. 15: Figure represents a pair-plot (correlation) among the No. of unique
affiliation, No. of publication, citation count, and h-index of the come-back
authors.

come-back and drop-out. Interestingly, Japan has reverse scenario where the
come-back researcher count is higher than its drop-out.

4.2 Analysis of Come-back Researcher

In this section, we study the researcher’s nature of come-back after the pub-
lishing discontinuation period. We specifically observe the distribution of
come-back researchers after the discontinuation. We also study their publi-
cation distribution after their come-back. We restrict the observation in the
initial 10 years of their research tenure. Further, we also study the collabora-
tion pattern of the come-back researchers. To do it, we observe the association
of the come-back researchers with their collaborators based on the popularity
index.
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Fig. 16: Figure represents a pair-plot (correlation) among the No. of unique
affiliation, No. of publication, citation count, and h-index of the drop-out
authors.

Distribution of come-back researcher:

In this section, we study the distribution of come-back researchers. We further
propose a model as given in eq. 1, which is able to mimic the distribu-
tion nature. We observe in figure 17 the temporal probability distribution
p(CB,n) of researchers resuming academic publishing after a publication dis-
continuation period. Here, n represents the number of years after a three-year
discontinuation. It shows the comparison of the empirical result of the come-
back statistics with the proposed model to leverage the nature of come-back. In
the figure 17, we represent the year 1 as the year of publication of the come-back
researcher with a new publication after the 3 years of publishing discontinua-
tion. In the proposed model, p(CB,n) represents the probability distribution
of the researcher’s come-back probability where we consider n(year) as the
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model parameter and α = 0.61 & β = 0.48 as the two model constants.

p(CB,n) = α ∗ e−βn (1)
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Fig. 17: Figure represents the comparison of the probability distribution of
empirical result and model (p(CB,n), given in eq. 1, RMSE=0.017) of come-
back researchers. The y-axis represents the probability of coming back after
the discontinuation of research work, while the x-axis shows the year they come
back after the discontinuation. We also plot the same in the log-normal scale
in the inset of the figure.

The proposed model closely aligns with the empirical data (RMSE =
0.017), illustrating that the likelihood of returning decreases exponentially as
the gap in publishing lengthens. The inset log-normal plot highlights the steady
decline in probability, emphasizing the diminishing chances of reentry with
prolonged absences. Though the come-back process steadily slows down across
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the year, the come-back happens over the year in the early career stages. This
nature could be explained as the challenges of publication in the early career
stage of the researchers, where it takes a longer period to get a publication at
a reputed venue.

Publication Distribution of come-back Researcher:

In this section, we analyze the publication patterns of researchers who returned
to their work after a period of publication discontinuation. We specifically
observe the number of publications during the tenure of the first year (after the
publication discontinuation of three years) to the end of the first 10 years of
her career. In figure 18, we consider year 1 for those come-back researchers who
have published at least one research work in the beginning year of their publica-
tion activity and afterward have 3 consecutive nonpublishing years. Figure 18
presents a box plot illustrating the publication distribution of researchers
who returned after a break. The plot displays the minimum, first quartile,
median, third quartile, and maximum number of publications for each year
after their return. The box plot captures that the publication output of come-
back researchers is skewed towards lower counts, with the median number of
publications remaining below 10 for most years. This decline highlights the
challenges faced by researchers in re-engaging with the academic ecosystem
after a pause in publishing activity. In figure 18, we also observe that the
inter-quartile range narrows significantly after the third year of return, reflect-
ing stabilization in publication trends, though at lower levels. It reflects that
researchers returning sooner after discontinuation (n ≤ 2) exhibit marginally
higher productivity than those returning after longer gaps. We observe that
the come-back researchers tend to produce a low number of publications when
the discontinuation tenure increases. This nature reflects the disassociation
from the research activity at the early career stage and a longer period of dis-
continuation could be identified as a signal of some major issues in his/ her
research activity such as limited access to resources or weaker institutional
support. It can be inferred that the researchers with shorter discontinuation
periods tend to reintegrate more effectively into academic publishing, possibly
due to maintained expertise and professional connections.

Figure 19 shows the observed probability distribution of publications
p(CB,n, k) from the empirical result, where, n represents the number of year
and k represents the number of publication. In the figure 19, we observe that
though the probability of low publication could be comparatively high, it tends
to increase with discontinuation tenure. On the other hand, the probabil-
ity of a high number of publications decreases with increased discontinuation
tenure. Figure 19 shows that the probability of low publication counts (k ≤ 5)
remains significantly high, particularly for researchers returning after longer
gaps (n > 3). Conversely, the likelihood of high productivity (k > 15) dimin-
ishes sharply as n increases, indicating that extended absences negatively
impact research output. For n ≤ 2, the probability of k > 10 publications
is noticeably higher, reflecting the relative success of early-return researchers.
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Fig. 18: Figure represents the publication distribution of the come-back
researchers across the year after their discontinuation. Along the y-axis,
we represent the number of publications of come-back researchers after the
discontinuation tenure. The x-axis represents the come-back year after the dis-
continuation.

The publication distribution exhibits a long tail for higher k values, indicating
a small subset of highly productive researchers who resist the overall trend.
This overall situation signifies that though the come-back researchers break the
discontinuation with their “come-back” publication in the early career stage,
there exist few come-back researchers who are productive. For the majority,
the extended absence negatively impacts their ability to resume high levels of
research output.

Popularity of the collaborators of the Come-back Researchers:

In this section, we study the collaboration relationship of the come-back
researchers with their collaborators. In this context, we study the attach-
ment probability of come-back researchers with their collaborators concerning
their popularity index. This study reveals the nature of the collaboration of
the researchers who come back after some certain discontinuation period. We
specifically study the same concerning pi of the researchers. To understand
the attachment probability of the researchers at a specific popularity index,
we represent the attachment probability in a heatmap.
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Fig. 19: Figure represents the probability distribution (p(CB,n, k)) of publi-
cations of the come-back researchers across the year after their discontinuation.
The y-axis represents the probability value. On the other hand, the z-axis,
represents the come-back year after the discontinuation. Along the x-axis, we
represent the number of publications after the come-back.

In figure 20, we observe the attachment probability of the drop-out
researchers with their collaborators concerning pi. The range of pi value for
the come-back researchers and their collaborators are (0−385) and (0−3825)
respectively. We have categorized the come-back researchers and their collab-
orators based on the distribution of the pi values. The collaboration patterns
of come-back researchers, as shown in Figure 20, highlight distinct ten-
dencies in their association with collaborators of varying popularity levels.
Researchers with lower popularity indices predominantly collaborate with
peers of similar stature. In contrast, those with higher popularity indices
exhibit a more selective pattern, showing a reduced likelihood of partnering
with less prominent collaborators. This disparity suggests that reputation and
influence in academia play a role in shaping collaborative networks, even after
a researcher’s return from a break.

4.3 Analysis of drop-out Researcher

In this section, we study the drop-out researchers. We find in our study that
≈ 90% of the researchers dropped their research activity at their early career
stage. In this section, we initially observe the drop-out researchers’ distribution
concerning time. We further analyze their publication distribution which they
have done before dropping their research career. We also study the nature of
their collaboration in terms of the collaborator’s popularity index.
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Fig. 20: Figure represents the heatmap based on the popularity index (pi) of
the researchers. Along the row, we plot the come-back researchers and along
the column, we plot their collaborators. Each cell represents the attachment
probability of the come-back researchers with their collaborators for the con-
cerned pi value.

Distribution of Drop-out researcher:

In this section, we observe the distribution of drop-out researchers. Since
our focus is on the early career stages, we limit our analysis to the author
dataset, identifying dropouts within the first 10 years of a research career.
Figure 21 presents the empirical results, displaying the distribution of dropout
researchers based on the length of time they were active in research before leav-
ing the community. We further propose a model as given in eq. 2 to understand
the dynamics and show the comparison in figure 21.

p(DO,n) = γ ∗ e−δn (2)

In the proposed model, p(DO,n) represents the probability distribution of
the researcher’s drop-out probability where we consider n(year) as the model
parameter and γ = 0.99 & δ = 0.69 are the two model constants. Here, n rep-
resents the number of active research years before publication discontinuation.
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The model achieves a root mean square error (RMSE) of 0.123, confirming its
robustness for longer tenures (n ≥ 4).
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Fig. 21: Figure represents the distribution of drop-out researchers across the
year. Along the y-axis, we represent the number of authors who drop out of
the research work. The x-axis represents the year in which they dropped out
of the research community after doing active research activity. We also plot
the same in the log-normal scale in the inset of the figure. We also show the
proposed model in the graph and the RMSE value of the Model with the
empirical result is 0.123.

In the figure 21, we observe that though the proposed model is not closely
comparable for very early drop-out researchers, it can perfectly model the
researchers who drop out of their career after 4 or more than 4 years of work.
The empirical result reflects that the probability of drop-out decreases sharply
after 2 years. This could be an indication of the disassociation of researchers
from research activity after the completion of their graduation. On the other
hand, there is a steady decrement in drop-out probability after 2 years. This
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nature shows that a longer period of work could be an indication of settlement
in their research career. These results emphasize the critical challenges faced
by early-career researchers, particularly in the initial phase of their academic
journey. Support mechanisms during this period may help reduce drop-out
rates. The above observation reveals that early-career dropout is strongly asso-
ciated with the initial adjustment period, suggesting that external support
mechanisms (e.g., mentorship programs, and funding opportunities) during
the first three years could significantly reduce attrition rates. on the other
hand, the gradual decline in dropout probability for researchers with longer
tenures implies that sustained engagement in research correlates with career
stabilization.

Publication Distribution of Drop-out Researcher:

In this section, we analyze the publication distribution of the drop-out
researcher. We specifically study the publication distribution of them before
they drop out at their early career stage. In figure 22, the publication pat-
terns of researchers prior to their dropout. The publication counts are analyzed
over their active years (n). We observe that across all n, the publication
count exhibits a broad range, with a consistent trend of low productivity as
n increases and median publication counts remain low (< 10), and the inter-
quartile range shows minimal variation, particularly after the fourth year. The
figure also shows that though the ranges of publication count vary across the
year, the average number of publications of the drop-out researchers becomes
significantly low and steady across the years of active research period before
their drop-out. This nature deduced that the drop-out researchers might face
a lot of challenges at the early career stage which is reflected in their low
count of publications before they drop out of their career in research. Despite
some variability in publication counts, the overall trend suggests that many
dropout researchers struggle to achieve significant research output before leav-
ing academia. The low publication counts may indicate challenges such as
limited access to resources, ineffective collaborations, or difficulties in nav-
igating the academic publishing landscape. These findings suggest that low
research productivity could serve as an early warning indicator for potential
drop-outs. It is quite alarming that researchers dropping out after longer active
tenures (e.g.,n > 5) often show consistently low productivity, underscoring
the need for ongoing interventions to address systemic barriers to research
performance.

Figure 23 illustrates the observed probability distribution of publications
p(DO,n, k) or researchers who dropped out during their early career stages.
Here, n represents the number of active research years before dropout, and k
denotes the number of publications in those years. In figure 23, we observe that
The probability of low publication counts (k) is significantly higher for shorter
active tenures (n), indicating that early dropouts tend to publish fewer papers
before leaving the research field. Conversely, the probability of high publi-
cation counts diminishes sharply with increasing n, reflecting the challenges
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Fig. 22: Figure represents the probability distribution of publication of the
drop-out researchers across the year before their discontinuation from the
research activity. Along the y-axis, we represent the number of publications
of drop-out researchers. Along the x-axis, we represent the number of years of
research activity before drop-out.

faced by researchers who struggle to maintain consistent academic output. We
further observe that the distribution highlights a steady decline in publica-
tion productivity as the researchers approach their dropout year. The most
interesting part of the result reflected in figure 23 is that for n > 5, a notice-
able plateau suggests that even among longer-tenured researchers, a lack of
significant publications contributes to eventual disengagement. This overall
situation significantly differentiates the drop-out researchers from come-back
researchers which could be used as a cue to further predict the possible drop-
out researchers from the community. This publication pattern underscores the
potential role of publication-related pressures in driving dropout decisions. To
mitigate the early-stage dropouts from the research community, it could be
suggested that proper interventions, such as mentorship or targeted funding
for researchers with low publication rates could be a planned approach.

Popularity of the Collaborators of the Drop-out Researchers:

In this section, we study the attachment of the drop-out researchers with their
collaborators concerning their popularity index. This study reveals the nature
of the collaboration of the researchers who dropped out from the research
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Fig. 23: Figure represents the probability distribution of publication of the
drop-out researchers across the year before their dropout from the research
activity. The y-axis represents the probability value while, the z-axis, repre-
sents the number of years of research activity before drop-out and along the
x-axis, we represent the number of publications

activities after certain years. We specifically study the same concerning the pi
of the researchers. The range of pi value for the drop-out researchers and their
collaborators are (0− 99.49) and (0− 99.9) respectively. In figure 24, presents
a heatmap of the attachment probabilities between drop-out researchers and
their collaborators, categorized by their respective popularity indices pi.

Drop-out researchers exhibit a higher probability of collaborating with
highly popular researchers (pi > 75). We also observe that despite this col-
laboration trend, their overall network density remains low, suggesting limited
collaborative diversity. The result also shows that drop-out researchers col-
laborating with high-pi individuals often exhibit lower personal popularity,
implying asymmetric relationships that may lack mutual reinforcement. On
the other hand, the attachment probability sharply declines for collaborations
between two low-pi researchers, indicating a possible systemic barrier to sus-
taining such partnerships. This could be inferred from the above observation
that reliance on a few high-profile collaborators might hinder skill diversifica-
tion and network growth for drop-out researchers. Thus to foster more inclusive
and resilient academic networks, balanced collaborations, especially among less
popular researchers is encouraged for the overall development of the research
community.
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Fig. 24: Figure represents the heatmap based on the popularity index(pi) of
the drop-out researchers. Along the row, we plot the drop-out researchers and
along the column, we plot the collaborators of the drop-out researchers. Each
cell represents the probability of attachment to the drop-out researchers and
their collaborators for the concern pi value.

Academic performance difference of ‘come-back’ & ‘drop-out’: Although
the nature attachment probability of the drop-out researchers with their col-
laborators is more or less the same as that of the come-back researchers,
we find a comparatively higher probability of attachment of the drop-out
researchers with high popularity valued collaborators. This nature could be
explained as the dissimilar collaboration among the researchers at their early
career stage which tends to discontinue later on. The impact of dissimilar
collaboration can lead to dropout activity in the early career stage. The dis-
tinction between come-back and drop-out researchers during their early career
stages is statistically evident in their productivity, collaboration networks,
and temporal behavior. Drop-out researchers, comprising approximately 90%
of discontinued researchers in the dataset, exhibit significantly lower publica-
tion outputs before cessation, with a median publication count consistently
below 10 across active years. Their collaborations are marked by a reliance on
highly popular individuals, yet their overall network diversity remains limited,
suggesting asymmetric and unsustainable partnerships. Conversely, come-back
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researchers demonstrate a higher average collaboration count (3.16 vs. 2.85)
and more balanced networks, leveraging both low- and high-profile connections
for reentry. Temporally, the likelihood of dropout peaks sharply within the
first two years, while come-back probabilities are highest in the first year post-
discontinuation, declining exponentially thereafter. This contrast highlights
that early re-engagement and robust collaborative ecosystems are critical for
sustained academic activity, whereas the lack of support and low publication
rates are strong predictors of permanent dropout. These findings emphasize
the need for interventions, such as targeted mentorship and funding, to foster
inclusion and mitigate attrition during this vulnerable career phase.

5 Discussion and Conclusion

In the pursuit of understanding the complex phenomenon of research discon-
tinuation among early-career researchers, this study has harnessed the power
of a large-scale bibliography dataset to shed light on the intricacies of their
academic journeys. This work presents crucial patterns and trends, provid-
ing a deeper understanding of the factors influencing early-career researchers’
decisions to either return to research (come-back) or permanently withdraw
(drop out) from the academic arena. The results highlight clear disparities
in publication productivity, collaboration patterns, and re-entry probabilities
between these groups, emphasizing systemic and individual factors influencing
career trajectories. Drop-out researchers consistently exhibit low publication
outputs and rely on asymmetric collaborations with high-profile individuals,
reflecting limited productivity and restricted access to diverse networks, which
are major predictors of academic attrition. In contrast, come-back researchers
show slightly higher productivity and benefit from balanced collaboration net-
works, particularly when their discontinuation periods are short. The likelihood
of re-entry is highest within the first year post-discontinuation and decreases
exponentially, while dropout rates peak within the first two years, underscor-
ing the critical challenges of the early career stage. These findings corroborate
previous research, which highlights the significance of early interventions,
supportive networks, and sustained research momentum in shaping ECR tra-
jectories, emphasizing the need for targeted strategies to foster retention and
re-engagement. The study’s limitations include reliance on the AMiner dataset,
which restricts generalizability across disciplines, and the use of simplified met-
rics like publication count and popularity index, which overlook qualitative
aspects such as research impact and interdisciplinarity. The dataset does not
provide information on the researcher’s status (e.g., Ph.D. candidate or Ph.D.
holder) as well as the status of their publication(e.g., academic research work
or industry research work), limiting insights into career stages. The focus on
the first 10 years of academic careers may miss long-term trends, and while cor-
relations are identified, causality is not established. Additionally, the dataset
lacks contextual factors such as funding, mentorship quality, and geographic
influences, which could significantly impact research discontinuation. Based on
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the findings, we recommend establishing structured mentorship programs to
guide researchers through their initial years and introducing targeted funding
for those with low productivity or narrow collaboration networks. Institutional
platforms should foster equitable and diverse collaborations, while reintegra-
tion programs, such as grants or workshops, can support researchers returning
after a gap. Predictive models can identify at-risk individuals early, enabling
tailored interventions. Additionally, inclusive policies addressing structural
barriers and resource inequities can promote a diverse and resilient academic
community, enhancing the contributions of early-career researchers to science
and innovation. Through the analysis of large-scale bibliographies dataset,
we have gained valuable insights into the factors contributing to early-career
researchers’ decisions to discontinue their research pursuits and the poten-
tial pathways for their re-engagement with the academic community. The low
publication rates and asymmetric collaboration patterns emerge as significant
predictors of discontinuation among ECRs. Drop-out researchers often lack
diverse networks and struggle to maintain consistent productivity, making
them more susceptible to disengagement. On the other hand, the probability
of re-entry is highest within the first year post-discontinuation, emphasizing
the importance of timely interventions. Successful reintegration is strongly
linked to shorter discontinuation periods, balanced networks, and higher pre-
discontinuation productivity. We observe that drop-out researchers exhibit
lower productivity, narrower networks, and heavier reliance on high-profile col-
laborators, while come-back researchers show more balanced collaborations
and slightly higher productivity, particularly after short gaps.

This work makes it evident that research discontinuation is a multifaceted
issue that warrants continued attention and action. As research discontinu-
ation remains a pertinent challenge in the scholarly landscape, this research
contributes to the collective effort to retain and rejuvenate early-career
research talent, with the ultimate aim of advancing knowledge and societal
progress. This work can be further extended to propose a closed-form model
including the impact of other factors e.g. venue of publication, number of
citations, etc. which might be useful to predict the possibility of drop-out of
the researcher at their early career stage. This prediction can be useful for
tailoring research policy and funding promising researchers at early career
stages and it may be applicable for the termination of ‘mass’ drop-outs from
the research community by identifying their proper measures. As a future
extension of this work, we can expand the dataset to include data from diverse
disciplines and regions, capturing a wider range of academic trajectories.
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