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ABSTRACT

Background: Physical aspects are essential human factors that
play a key role in a researcher’s career and development. Aging is
one of the most important physical aspects that can impact the pro-
ductivity of a researcher (e.g., in terms of publications). In parallel,
aging adds experience and proficiency on the scientific research
work, such as assuring the quality and reliability of research.
Objective: We aim to understand the impact of aging and the
academic age on research publications productivity of research
software engineers - the people actively developing software or
conducting research in an academic research environment - and
explore their Golden Age aspect.

Method: We performed a first study on the age distribution of
researchers who have published at three famous and prestigious
software-engineering conferences: ASE, ESEC/FSE, and ICSE, in-
cluding 4,620 research-track papers and their 7,337 authors.
Results: The results suggest that the academic productivity is max-
imized at year 15 (Golden Age) and it is held roughly constant for
further 15 years before it declines. The results also find, that half au-
thors disappear after their first publication year, reflecting dropout
rates that academia suffers from.

Conclusion: Through this pilot study, we share insights on the
age distribution, and thus representation, of software-engineering
researchers at major conferences and try to understand whether
certain groups of researchers are over- or underrepresented.
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1 INTRODUCTION

Exploring scientific communities in their societal context (i.e., ag-
ing, productivity, characteristics) is an important research direction
to understand their composition, inclusiveness, and impact. In this
paper, we report an initial bibliometric study on one of the most
essential factors impacting a researcher’s career in Software Engi-
neering (SE): their age. Biologists define aging as an age-dependent
decline of intrinsic physiological function that impacts everyone’s
abilities [3, 5, 20, 22]. Researchers have conducted numerous studies
across various research communities on aging in the context of
diseases, functional decline, mortality, “successful” aging, and pro-
ductivity limits. Similarly, researchers explored how aging impacts
scientific work and attempted to define the most productive ages
in their fields. One of the most distinguished works in this regard
has been conducted by Lehman [18], who attempted to determine
the age at which individuals are most likely to make notable con-
tributions or achievements in their professional field. Already in
1966, Lehman [15] defined the concept of the so-called Golden Age,
referring to the age at which researchers are most productive. Such
studies have been replicated in several other communities (e.g.,
physics, mathematics, chemistry, engineering). However, many of
these studies exhibit contradicting results or involved only a small
sample of researchers.

Building on such research, but concentrating on the SE commu-
nity, our goal is to study the relation between the academic age (i.e.,
the period in which a researcher published actively) of SE researchers
and their scientific output, namely, when does the highest output of
published papers in top venues start, and when does it end.

For this purpose, we extracted data on papers and authors of the:
1) International Conference on Automated Software Engineering
(ASE); 2) Joint European Software Engineering Conference and Sym-
posium on the Foundations of Software Engineering (ESEC/FSE);
and 3) International Conference on Software Engineering (ICSE).
We chose conferences, since computer-science (and particularly


https://doi.org/10.1145/nnnnnnn.nnnnnnn
https://doi.org/10.1145/nnnnnnn.nnnnnnn
https://doi.org/10.1145/nnnnnnn.nnnnnnn

CHASE 2022, May 21-22, 2022, Pittsburgh, PA, USA

software-engineering) research compared to other communities
is generally more focused on those instead of journals [4, 19, 23].
These conferences have a high reputation, which is why most re-
searchers of any academic age and reputation aim for them. There-
fore, by concentrating on these conferences, we ensure that our
analysis should cover fundamental contributions to the commu-
nity. We elicited and analyzed data of the 4,620 papers (and their
7,337 authors) published at the main tracks of all instances of these
conferences until 2020. Our dataset is available as an open-access
repository.!

In this paper, we report and discuss our analysis of how the
academic age impacts SE researchers’ productivity; and define their
Golden Age. According to CRA guidelines: “success as a researcher
is then not primarily a matter of numbers?”. Thus, this research
does not aim to measure a researcher’s overall scientific impact or
success, as measuring success is relatively a more complex task that
includes further significant actors such as citation counts.

Since the existing literature provides only few insights on the
impact of aging in the SE community, our results shed a light into im-
portant issues, such as the involvement of new researchers and help
to understand whether certain groups of researchers are over- or
underrepresented. Most importantly, we identify important future
research directions to help reveal potential biases or fundamental
barriers for researchers. Ideally, our results can help to tackle mis-
representation of different academic ages, for instance, in hiring
committees or faculty positions, and facilitate their involvement in
research.

2 BACKGROUND AND RELATED WORK

Aging is a biological fact that occurs beyond human control. Re-
searchers have analyzed aging as a natural progression from a
biological point of view and also measured the productivity con-
nected to it [3, 5, 7, 10, 20]. However, perspectives on aging differ
between societies and shift during human evolution. For instance,
Gorman [10] exemplifies that most developed countries define a
retirement age between 60 to 70 years. In contrast, in many devel-
oping countries the definition of old age depends on various factors
that may or may not indicate an individual’s contribution to society.
Such factors can involve losing the ability to handle responsibilities
or to participate actively in social activities.

Aligning to the second perspective, researchers studied at what
age professionals are likely to make notable contributions to their
field. Particularly, Lehman [15] found that researchers seem to
be most productive during their thirties and early forties. Yet, in
multiple research communities, for instance, physics and mathe-
matics, this peak could be reached earlier [15, 17]. In chemistry,
Lehman [16] analyzed the profiles of 2,500 researchers and found
that chemists seem particularly productive at the age of 30 to 34.
Likewise, achievement peaks occur around the thirties in several
engineering and other technology communities, according to an
analysis of 119 contributors from the field of electrical engineer-
ing [18]. However, exceptions to this age trend are considerable,
and outstanding contributions may occur at any age, from late
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teens to the 80s. Overall, the existing studies exhibit somewhat
contradicting results.

Both the physical and academic age can impact the publication
rate [6]. As explained by Rerstad and Aksnes [21], there is an age-
related rise and decline pattern and the relationship between age
and publication rate can be curvilinear, most prominently in engi-
neering and technology. Age is an influential factor in publications
production where it increases with age and then declines [1, 2].
Gyorfty et al. [11] used another definition of Golden Age, which
comprises the years between the maximum growth and maximum
number of citations in a year. They analyzed the number of citations
of high-quality papers of Hungarian researchers from 2014 to 2019
to evaluate the performance evolution. The findings show that the
average age with the highest citation growth for the researchers
was 41.53 years, but it varied between different communities. In
summary, the study indicates that scientific careers require decades
to reach their peak number of citations, with the Golden Age start-
ing only in the second half of a researcher’s 40s.

Gingras et al. [9] investigated the research careers of 6,388 univer-
sity professors in Quebec to identify “turning points” They found
that the first turning point occurs at the age of 40, when the produc-
tivity begins to slow down after a sharp increase at the beginning
of the careers. A second turning point is evident at around 50 years,
when there is a peak of productivity but the lowest average sci-
entific impact. At this point, most researchers tend to publish less
as first authors and move more into a supervisor role. For active
researchers, the maximum productivity tends to remain stable until
they retire. According to Hunt [12], Laurance [14], Tscharntke et al.
[24], typically the first author receives most of the credit for being
the main contributor, whereas the position of subsequent authors
is usually decided by contribution, alphabetical order, or reverse
seniority. However, there might be different methods and criteria
that committees adopt to quantify author’s contributions due to
different traditions across countries and research fields [14]. While
such studies concentrate mainly on other communities, we focus
on SE specifically and take a broader perspective.

3 METHODOLOGY

Dataset. We studied all main-track papers of three major SE confer-
ences starting from the first edition of each conference (ASE 1991;
ESEC/FSE 1987; ICSE 1976) until 2020. Additionally, we collected
information on all authors. We selected these conferences because
they have a high reputation, indicating that researchers from dif-
ferent academic ages submit high-quality papers, and they cover a
wide range of topics in SE.

To collect our data, we automatically crawled DBLP,;? which pro-
vides bibliographic data structured (among others) by publication
venues. We chose DBLP because it covers all three conferences
completely, is open-access, and has a high data quality (e.g., distin-
guishing authors with the same names by providing a web page
for each author). As suggested in a study by Kim [13], scholars can
consider DBLP data as highly accurate in disambiguating author
names, but in some homonym cases may not be properly distin-
guished. Note that while DBLP has a single website for each ASE
and ICSE, it has two websites for ESEC/FSE: one covering ESEC

3https://dblp.uni- trier.de/


https://www.dropbox.com/s/pwow4agtjxgx3nr/Goldenagepaper.zip?dl=0
https://cra.org/resources/best-practice-memos/incentivizing-quality-and-impact-evaluating-scholarship-in-hiring-tenure-and-promotion/
https://cra.org/resources/best-practice-memos/incentivizing-quality-and-impact-evaluating-scholarship-in-hiring-tenure-and-promotion/
https://dblp.uni-trier.de/

On Academic Age Aspects and Discovering the Golden Age in Software Engineering

Table 1: Overview of our dataset.

conference period # papers # authors # unique authors
ASE 1991-2020 1,069 3,737 2,482
ESEC/FSE 1987-2020 1,239 4,312 2,614
ICSE 1976-2020 2,300 7,434 4,380
total 4,620 15,483 7,337

and one covering FSE until both merged completely in 2017. For
this reason, we extracted all data from both websites and deleted
duplicate entries afterwards.

To improve the comparability and quality of our data, we chose to
only study the main-track papers of all three conferences. Thus, we
removed all non-main-track papers from our dataset. As a quality
check, we manually compared the final numbers of papers against
the official statistics in the ACM Digital Library,* and compared
the session information on research tracks (provided as labels) in
DBLP with the information provided in the ACM Digital Library.
We noticed that, particularly for older editions of the conferences,
main-track papers are not clearly labeled. Therefore, we decided
to enforce a proxy criterion if the label was not clear. Namely, we
excluded any paper that comprises fewer than seven pages. Consid-
ering the expected paper lengths of the three conferences over time,
we argue that this is a reasonable proxy criterion to validate the re-
maining papers. This validation helped us to select 4,620 main-track
papers out of 11,106 papers in our initial dataset. The extracted data
from DBLP comprises mainly standard bibliographic data for each
paper and each author, such as, DOI, conference, year, page count,
as well as the years an author started and stopped publishing.

In Table 1, we summarize the properties of our dataset. We can
see that we extracted 4,620 main-track papers that have been writ-
ten by 15,663 authors. Note that the column “# authors” includes
authors multiple times when they wrote more than one paper.
Academic Age. The academic age is the time span during which a
researcher has actively published. We calculate it as follows:

Ageacademic = Yearpaper — YearfirstPaper +1 (1)

We computed the academic age individually for each author and
published paper (Yearpgper) based on the authors’ first publication
(Yearfirstpaper)- The academic age of a researcher is the age of the
eldest paper published by the researcher [8]. To eliminate bias, it
was important to be precise and differentiate between the current
academic age of an author and the author’s age when a paper
was published. So, a similar equation applies for computing the
current academic age for an author using (Yearjss;paper) instead
of (Yearpaper). We extracted the data from DBLP and remark that
we considered the actual first publication of an author, not the first
paper at one of the three conferences.

Productivity. We computed percentiles of productivity at confer-
ence level and overall of the authors using the following equation:

AvgProd(age,conf) = Z MT/Z Authors (2)

Precisely, for each academic age and conference, we computed the
ratio between the main-track papers (MT) and the total number of
authors. This provides an understanding to what extent researchers
with a specific academic age contributed to a conference.

4https://dl.acm.org/proceedings
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4 RESULTS AND DISCUSSION

Measurements. To understand how the publishing activity of the
authors in our dataset evolved, we measured for each academic age
o the number of authors at that academic age and their position
on their papers; as well as
o the average number of papers that have been published by
authors at that academic age.

This provides an intuition regarding the involvement (or produc-

tivity) of SE researchers in general.

We started by automatically computing the authors’ academic
age based on Equation 1, and identifying their positions on papers
using a script. That script scans the papers and authors in our
dataset and assigns the corresponding position in the author list
to each author. Afterwards, we used a simple grouping function
to identify which papers have been published by researchers at
what academic age. For the second measure, we used Equation 2 to
compute the average productivity for each academic age.
Results. In Figure 1, we display an overview of the authors’ aca-
demic age and position in the author list when they published a
paper at any of the three conferences. The data shows that most
authors are actually in their first publishing year when getting
their papers accepted at those top conferences, and that this ratio
declines over time. Additionally, in Figure 2 we display how many
papers the authors of a certain academic age published on average
at each conference separately and combined. As we can see, for
the entire dataset the average number of papers increases with the
academic age until a certain point, at which it remains rather stable
before dropping. Finally, we present details on the Golden Age of
SE researchers in Table 2, summarizing information on researchers
with the most papers in one year.

Observations. From our results, we derive four key observations:

01 Most authors accepted at the conferences have been in their
first publication year.

O3 The number of first authorships declines with a higher age.

O3 The number of authors with an academic age above one drops
drastically (by more than 50 %).

O4 The average number of papers published at a certain academic
age peaks at around 15 years and remains stable before it de-
clines in the 30s.

Discussion. O; and O; indicate age-related trends. Both obser-

vations imply that the SE community involves junior researchers

as students and practitioners into research. In detail, authors in
their first year of their publication activity are by far the largest
subgroup (for the three conferences over years combined). Many
authors have only started publishing in that year, and seeing the
large drop afterwards, may have published only this paper. This is a
typical situation for students working on a thesis that they publish
with their advisors, but who decide against a scientific career. Sim-
ilarly, collaborators from industry are usually not publishing much
on their own, which could explain particularly the higher number
of non-first authors with an academic age of one. These observa-
tions are underpinned by O3, which is also reasonable, indicating
that more experienced researchers switch into advisory roles. In
contrast, junior researchers have to build their reputation and ca-
reers, for which they need to publish their own research and focus
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Figure 1: Total number of authors at all three conferences of
a specific academic age and their position on a paper.
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Table 2: Overview of the Golden Age.

# papers # authors avg. age (years) age details (years)

1 14 14
8 5 126 (7,9, 14,15, 18)
7 6 15.6 (12, 2"13, 15, 19, 22)
6 12 16.5 (379,11, 14, 15, 17, 18, 20, 24, 26, 27)
5 33 142 (3,38, 9, 21%(10-19), 2*23, 27, 28)
Golden Age: 72.9/5 = 14.58

more on individual papers. Overall, these observations confirm that
our dataset is sensible and align to what we would expect.

Oy indicates the productivity peak for SE researchers who have
published at these three conferences. As we can see in Figure 2 and
Table 2, these peaks somewhat harmonize among the conferences,
with an overall Golden Age of approximately 14.58 years. This peak
remains relatively stable until it starts to decrease in the early 30s.
Moreover, there are a few researchers with a surprisingly high aca-
demic age, for instance over 50 years of working and publishing
research (which is longer than ICSE exists). While our dataset com-
prises only three major conferences, we still believe that it yields
quite robust conclusions in spite of its seemingly limited size. In
particular, it seems that SE researchers require quite some experi-
ence to publish at these conferences, but their productivity remains
rather stable for quite long time. So, they seem to be just as creative
and productive at an older age (i.e., an academic age of 30 is around
an actual age in the 50s, depending on the country).

5 THREATS TO VALIDITY

A possible threat to the validity is the metrics we used to compute
the academic age and the productivity of authors. These may be
computed differently, depending mainly on the perspective of the
researcher conducting the study. Accordingly, these metrics could
get more complex to also consider, for example, other bibliomet-
rics such as citations, or social constructs that characterize the
research communities and the perception of “productivity” or “age”
differently. Our focus on three SE conferences with high reputation
may bias our findings, since there are numerous other conferences
and journals that most researchers publish in. Therefore, as we
do not know to which extent the results are generalizable to the
whole SE society, we consider this study as a first step towards an
overly generic one. Additionally, when analysing authors position
in the authors list, we considered the most common aspect in that
regard according to literature mentioned in Section 2 where the
first author has the highest effort in the paper. Thus, other insti-
tutes, groups, and faculties, follow different conventions in author
list including: alphabetical order, shuffling of positions, order of
seniority and more. The correctness of our bibliographic data is
also a threat to validity. Despite using a reliable data source and
validations, some parts of our data may be incorrect—especially for
older conference editions. Moreover, data interpretation may vary
between researchers. For this reason, we publish our dataset and
analysis scripts for others to verify.

6 CONCLUSION AND FUTURE WORK

In this paper, we reported an empirical analysis on the relationship
between one’s tenure in the academic SE research community and
the number of publications at three top SE conferences to discover
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the impact of the academic age on the publication activity. For
this purpose, we mine data from DBLP and study 4,620 main-track
papers and their 7,337 authors of ASE, ESEC/FSE, and ICSE con-
ferences. Overall, we found that the different roles of researchers
(e.g., students, advisors, industrial collaborators) can be somewhat
observed in the publication data. Moreover, there seems to be a
Golden Age for SE researchers starting at an academic age of around
15 years, which remains rather stable for around 15 years. Inter-
estingly, while this Golden Age starts only at 15 years, first-year
researchers are actually the largest group among the authors with
a drastic decline afterwards (over 50 %). As a result, we argue that
publishing at these conferences requires researchers to have the
motivation and the desire to pursue. Still, the decline of newer
researchers is concerning.

Consequently, improving our understanding of researchers’ in-
volvement at top conferences, barriers they face, and their produc-
tivity are interesting directions for future research. As a first future
step, we plan to facilitate further discussion on some relevant as-
pects as including the number of cites (using other well-known,
available sources others than DBLP). In addition, we plan for turning
the observations from this small empirical study into a longer-term
and more impactful research program. To this end, more in-depth
studies involving a larger dataset considering other conferences and
journals, interviews and surveys are needed to articulate the vision
of this study to eventually achieve the desired goals in facilitate
inclusion in the scientific community.
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