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Abstract: In this paper, we investigate whether the careers of junior re-
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researcher within five years of their first publication. We use a sample from
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tigadores) and a staggered difference-in-differences (DID) imputation approach
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non-collaborators. We find a positive effect on impact (total citations, cita-

tions per paper, and the h-index) and on the core number of the coauthorship

network (a measure of the quality of connections), both of which are more sig-

nificant for women than for men. Our results also suggest that collaboration

with a prominent researcher allows women in different academic areas to catch

up with men.

Keywords: Gender inequality, coauthorship network, h-index, research im-

pact

JEL codes: J16, J24, L14, O31, O32.
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1 Introduction

There are well-documented gender disparities in academia, reflected in the un-

derrepresentation of women in most disciplines (Huang et al., 2020), their pro-

ductivity (Huang et al., 2020; Larivière et al., 2013; Beaudry and Larivière,

2016), and their impact indicators (Huang et al., 2020; Dorantes-Gilardi et al.,

2022; Beaudry and Larivière, 2016). However, few studies have investigated

the resources and collaborators that can help to improve the impact of papers

published by women (Beaudry and Larivière, 2016).

This paper focuses on two main questions regarding researchers in engineer-

ing, economics, and health sciences in Mexico. First, we analyze whether coau-

thorship with a prominent researcher in the early stage of a researcher’s career

affects their productivity, research impact, and network connections. Second, we

investigate whether the effect of such coauthorship is differentiated by gender.

We are interested in the effect of collaboration with a prominent researcher;

we use the h-index, the maximum value of h such that an author has published

at least h papers that have each been cited at least h times, as a proxy for the

researcher’s prominence. Bornmann and Daniel (2007) argue that the h-index

benefits researchers who publish continuously throughout their academic career

with consistent above-average impact. However, it should be emphasized that

the h-index will not be high unless many of the author’s papers are cited, not

just their “big hits.” It thus provides a different view than a simple count of an

author’s total citations.

To measure these effects, we build a dataset encompassing Scopus metadata

of scientific papers and citation counts for researchers in the Mexican National

System of Researchers (SNI; Sistema Nacional de Investigadores) and their coau-

thors. We use the 2021 SNI registry1 and focus on three disciplines: engineering,

economics, and health sciences. Our data corresponds to 13,634 researchers, of

whom 19% are SNI researchers and 81% are their coauthors.

Next, we estimate the causal effect of collaboration with a prominent re-

1https://conacyt.mx/sistema-nacional-de-investigadores/archivo-historico/.
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searcher on a researcher’s productivity, impact, and network connections, using

the staggered difference-in-differences (DID) imputation approach proposed by

Borusyak et al. (2024). This approach estimates a regression of the outcome

for the not-yet-treated group and imputes the predicted outputs to the treated

observations to form the treatment effect as a weighted sum of the individual ef-

fects. Our treatment is collaboration within the first five years of a researcher’s

career with a prominent researcher. The latter defined as one in the top 2% of

our sample’s coauthor h-index distribution.

For women, the results indicate that collaborating with a prominent re-

searcher increases their number of citations by 50.8% in the year of the collab-

oration, with an average effect of 40% per year. There is a null effect on the

number of papers. Both of these effects translate into a positive effect on the

researcher’s h-index. The h-index increases by about 16% in that same year,

which lasts until the seventh year after the event, resulting in an effect of 23%

per year. The results suggest that the effect on the core number (a measure of

the quality of connections) for female researchers is about 9 units in the year

of the collaboration, representing an increase of more than 12 units in her core

number.

The effects seem smaller and less durable for men than for women. Col-

laborating with a prominent researcher increases a male researcher’s number of

citations by 32.4% in the year of the collaboration and reaches 78.6% in the

second year after the event. There is a null effect on the number of papers.

However, there are positive effects on their number of citations per paper and

their h-index, which increase an average of about 12% and 8% per year, re-

spectively. Although these effects are economically significant, they represent

only 30% and 34% of the average yearly effects for treated female researchers.

Finally, there are also positive effects on the male researcher’s core number: in

the event year, there is an increase of 2.7, which lasts until the eighth year after

the event, resulting in an effect of about 4 units per year. This effect is smaller

than the effect found for female researchers. In sum, our results suggest that

collaboration with a prominent researcher allows female researchers to catch up

4



with men and, in some cases, surpass them.

Our study is closely related to those described in two previous papers. Li

et al. (2019) show that in four scientific disciplines, early coauthorship with

established, highly-cited researchers has a positive effect on the careers of junior

researchers in the years following the collaboration on the number of citations

and the probability of being highly-cited scientists themselves. Dorantes-Gilardi

et al. (2023) investigate whether there is a gender effect on the careers of junior

researchers in economics who collaborate with a highly-cited author within five

years of the coauthored publication. Using a matching model that controls

for coauthorship network measurements to compare similar junior collaborators

and non-collaborators, they find a positive effect on the impact of all junior

collaborators, but there is no statistically significant difference between men

and women. Our analysis includes some crucial differences relative to these two

studies. We take advantage of the longitudinal nature of our data to implement

an event-study approach, which allows us to track the evolution of the effects of

coauthorship on outcomes. In addition, we examine the effects of coauthorship

on a measure of the quality of network connections (the core number). We go

beyond Li et al. (2019) in looking for a gender effect, and beyond the exclusive

focus on the field of economics of Dorantes-Gilardi et al. (2023).

Our paper is structured as follows. In the first section, we explain our met-

rics: the importance of the h-index as a measure of researchers’ prominence and

the core number as a measure of the quality of connections. The second section

describes the data. The next section describes our methodological approach, fol-

lowed by a section presenting the key results of our paper. A subsequent section

provides robustness checks, and finally, we offer some concluding remarks.

2 Metrics

Our study considers the following metrics to analyze the productivity, impact,

and collaboration of a researcher:
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• The researcher’s productivity, expressed by the number of papers they

have published.

• The researcher’s impact, measured with the number of citations per paper,

total number of citations, and h-index.

• The researcher’s collaboration, measured as the number of coauthors and

their core number in the coauthorship network.

Among these metrics, the h-index and core number are particularly relevant

to our study. The h-index estimates a researcher’s impact and prominence,

while the core number (a metric derived from the coauthorship network) can be

interpreted as a measure of the quality of connections, both direct and indirect.

The following subsections explain these metrics in detail.

2.1 H-index As a Measure of Impact and Prominence

Hirsch (2005) proposes an index to quantify a researcher’s scientific research

output, the now well-known Hirsch index, or h-index, as a way to combine the

number of publications and the number of citations into a single indicator. In

this way, if a researcher has Np papers published, they have an index h if h of

their Np papers have at least h citations and each of the other (Np − h) papers

has h citations or fewer. The h-index as a measure of a researcher’s impact

relies on its simplicity in computation and its straightforward interpretation.

Consider Figure 1, which provides an example of a researcher with an h-

index of 20. As Bartneck and Kokkelmans (2011) explain, we can list their

publications in decreasing order of the number of citations, where the papers

with the most citations are at the left of the horizontal axis. The diagonal

line represents the number of papers equal to the number of citations, where

20 papers have at least 20 citations each. Note that the h-index is where the

diagonal line intersects with the citation profile and that once the highly cited

papers are in the top group, the number of citations they receive in excess of h

is unimportant.
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Figure 1: Citation Profile of an Author with h-index of 20

Source: Bartneck and Kokkelmans (2011).

Given the way the h-index is calculated, its magnitude is correlated with the

length of a researcher’s academic career because the total numbers of publica-

tions and citations rise over time (Costas and Bordons, 2007). A high h-index

cannot be achieved with one “big hit” that produces a large number of citations

or by publishing many papers that receive smaller numbers.

Although the significance of the h-index is limited in reducing a researcher’s

entire career to a single number (see, for example, Costas and Bordons, 2007;

Bartneck and Kokkelmans, 2011; Koltun and Hafner, 2021), we argue that it

is a good proxy for a researcher’s prominence since it points to the number of

papers and the broad impact of their work throughout their academic career; it

requires that a researcher publish consistently and that at least a good portion

of their publications receive at least several citations. We thus expect older

researchers with longer publishing careers to have higher h-indexes than junior

researchers.
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Authors in the highest part of the h-index distribution are highly recogniz-

able and, for the most part, highly regarded members within a given discipline.

For instance, consider two authors with the same h-index of 41, as reported

in Scopus. One is Claudia D. Goldin, winner of the Nobel Prize in Economics

in 2023, with 9,000 total citations and 71 papers 2. The other is Avinash K.

Dixit, with 13,771 citations and 108 papers.3 Despite having different numbers

of total citations and papers, it is undeniable that both are highly regarded and

have contributed considerably to their discipline.

A junior researcher might benefit from collaboration with a prominent col-

league through different channels. Krauss et al. (2023) find that young re-

searchers who ended up being prominent—the 100 researchers with the high-

est h-indexes in a given discipline, who coauthored articles with prominent re-

searchers in the early stage of their careers—received a great benefit: the papers

they coauthored with prominent researchers received more than twice the num-

ber of citations than those coauthored with non-prominent researchers.

Access to different resources, such as knowledge, information, financial re-

sources, or equipment, can greatly benefit early career researchers. As Ebadi

and Schiffauerova (2015) explain, better funding has proven helpful in achieving

greater scientific performance; however, being well-connected within denser and

more cohesive communities in a coauthorship network greatly enhances future

funding chances Jaramillo et al. (2023).

Furthermore, Li et al. (2022) argue that a collaboration network, such as

one of coauthors, serves as social capital to those involved; differences in social

networks can, in large part, explain observed gaps in prominence and career out-

comes, particularly gender gaps and the barriers to elite research environments

(Li et al., 2022).

2https://www.scopus.com/authid/detail.uri?authorId=6701799144
3https://www.scopus.com/authid/detail.uri?authorId=55824766400
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2.2 The Core Number As a Measure of Connection Qual-

ity

Figure 2: Coauthorship Network Built from Three Papers.
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Coauthorship networks have become a standard model for studying academic

collaboration and connectivity dynamics in academic research (Newman, 2004).

Formally, a coauthorship network is defined by a graph G = (V,E), where the

set of vertices (or nodes) V represents researchers and the set of edges (or links)

E represents coauthorship relationships. If two researchers coauthor a paper,

they are connected through a weighted link. The weight of the edges indicates

the number of coauthored papers. Figure 2 shows an example of a coauthorship

network built from three papers.

We map papers by year and discipline into a coauthorship network. Our goal

is to analyze the evolution of connectivity among researchers. In networks, a

standard measure of node connectivity is the degree of a node, which represents

the number of its incident links. In coauthorship networks, the degree of a
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Figure 3: An example of k-core decomposition.
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researcher is equal to the number of their coauthors. Another important metric

of node connectivity is the core number, which captures how well a researcher’s

coauthors are connected.

Before defining the core number, it is necessary to define the k-core of a

network. The k-core of a network G is the sub-network of G where all nodes

have a degree of at least k. The k-core of a coauthorship network is thus a

sub-network where every researcher has at least k coauthors. Figure 3 shows an

example of the k-core decomposition of a network, which creates three nested

k-core sub-networks:

• The 3-core network is the sub-network formed by nodes with a minimum

degree of 3, that is, nodes l, i, j, and m.

• The 2-core network is the sub-network formed by nodes with a minimum

degree of 2, that is, nodes f and g.

• The 1-core network is the sub-network formed by nodes with a minimum

degree of 1, that is, the whole network.
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A researcher has core number k if they belong to a k-core but not to a k+1-core,

which means that the researcher and their coauthors have at least k coauthors.

In Figure 3, orange nodes have a core number of 3, pink nodes have a core num-

ber of 2, and blue nodes have a core number of 1. Note that a researcher who has

a higher k-core value (i.e., who has a higher core number) intrinsically belongs to

a more tightly-knit part of the coauthorship network, and the researchers within

that sub-network can potentially control the flow of knowledge since they can

influence the formation and development of scientific teams and research. A

peripheral researcher, however, has few or even no collaborations (Ebadi and

Schiffauerova, 2015). Furthermore, Li et al. (2022); Jaramillo et al. (2023) find

that observed differences between male and female researchers, mainly in schol-

arly productivity and citations, are likely caused by gender differences in the

structure and composition of researcher authorship networks and their k-core

decomposition.

It should be noted that the core number can be computed analogously to

the h-index. If a researcher has Nc coauthors, they have a core k if k of their

Nc coauthors have at least k coauthors. Consider the researcher l in the coau-

thorship network shown in Figure 3, whose coauthors are i, j, m, f , and g,

and who has a degree of 5. Figure 4 is a plot of node degree for the coauthors

of researcher l, with the node degree values in decreasing order. The diagonal

line represents the number of researchers equal to the number of their coau-

thors, where 3 researchers each have a degree of at least 3. The core number of

researcher l is 3, where the diagonal line intersects with the plot of node degree.

Although node degree and core number both measure a researcher’s con-

nectivity, they are different metrics. While a researcher’s degree measures only

the number of their coauthors, the core number not only measures their con-

nections, but also how well their coauthors are connected. It can be said that

the degree of a researcher measures the quantity of their connections, but their

core number of a researcher measures the quality of their connections and thus

the quality of their research group. For example, suppose the network in Figure

3 is a coauthorship network. Note that researcher c has a degree of 5 and a
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Figure 4: Degree of the Coauthors of Researcher l from the Coauthorship Net-
work Shown in Figure 3.
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core number of 1, while researcher m has a degree of 3 and a core number of

3. Despite researcher m having fewer connections than researcher c, researcher

m has higher connection quality than researcher c. Thus, we argue that it is

beneficial for a researcher to belong to a higher-level core.

3 Data

We build a dataset using Scopus metadata of papers and citation counts for

SNI researchers and their co-authors.4 We apply techniques for author name

disambiguation to find researchers from the 2021 SNI registry in the Scopus

database.

We use the 2021 SNI registry, and because of data intensity requirements,

we focus on three disciplines: engineering, economics, and health sciences.5

The percentages of SNI researchers found in the Scopus database are 55% for

engineering, 50% for economics, and 68% for health sciences. Each of these

disciplines has around a thousand SNI researchers, and the standard practice is

to publish their work in indexed journals likely to appear in Scopus.

4The data was retrieved from the Scopus database via the Scopus API using the pybliom-
terics library for Python Rose and Kitchin (2019).

5We thus have data only for researchers active in this year and not on those who retired
before 2021.
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Our data includes 13,634 researchers, of whom 19% are SNI researchers and

81% are their coauthors. For each researcher, we retrieve metadata of all their

papers through 2021,6 and a report of citation counts broken down by year.

Table 1 shows descriptive statistics for female and male SNI researchers within

each area.

Because not all authors in the SNI registry were found in the Scopus database,

our retrieved data may not be representative of the Mexican researcher popu-

lation. To ensure this is not the case, we use a regression analysis to check

for some disbalance in the proportion of female researchers, a key factor in our

exploration of the gender gap. The results suggest that the proportions of men

and women in our data are not statistically different from those in the SNI reg-

istry in any of the fields (see Table A.1).7 Female researchers in all disciplines

have published fewer papers, are less cited, and tend to have fewer coauthors

(except in economics) than their male counterparts (Table 1). This data allows

us to compute the yearly progress of an SNI researcher’s h-index and track their

annual number of papers, citations, and co-authors.

Table 1: Descriptive Statistics by Gender

Economics Engineering Health Sciences Total
Female Male Total Female Male Total Female Male Total Female Male Total

A) Mean
Citations 7.21 5.99 6.33 8.29 9.16 8.98 29.32 34.63 31.81 23.49 19.46 21.09
Papers 0.96 1.00 0.99 0.97 1.26 1.20 1.58 1.96 1.76 1.41 1.49 1.46
Coauthors 2.49 2.05 2.17 3.37 3.85 3.75 10.21 11.84 10.97 8.22 6.90 7.44
h-index 1.66 1.70 1.69 2.08 2.19 2.17 4.94 5.36 5.13 4.10 3.44 3.71
Core number 5.12 3.80 4.18 7.51 6.87 7.00 16.56 17.60 17.05 13.44 10.37 11.58
Career length 11.80 15.06 14.14 10.71 12.75 12.33 20.34 22.60 21.40 17.93 17.75 17.82

B) Standard deviation
Citations 18.76 15.23 16.31 13.06 16.54 15.88 65.22 68.81 66.97 57.25 49.06 52.58
Papers 1.58 1.54 1.55 1.26 1.58 1.53 1.99 2.57 2.29 1.88 2.11 2.02
Coauthors 6.64 4.52 5.23 4.31 5.00 4.87 18.56 19.80 19.17 16.48 14.39 15.29
h-index 2.15 2.04 2.07 1.89 2.27 2.20 5.01 5.50 5.25 4.63 4.34 4.47
Core number 8.58 5.93 6.81 4.29 4.17 4.21 15.58 16.66 16.11 14.48 12.97 13.67
Career length 8.08 9.06 8.92 6.40 7.32 7.19 9.77 11.10 10.47 10.03 10.57 10.35

C) Maximum value
Citations 236.00 236.00 236.00 139.00 211.00 211.00 1702.00 1306.00 1702.00 1702.00 1306.00 1702.00
Papers 18.00 22.00 22.00 14.00 19.00 19.00 26.00 38.00 38.00 26.00 38.00 38.00
Coauthors 135.00 93.00 135.00 29.00 62.00 62.00 427.00 295.00 427.00 427.00 295.00 427.00
h-index 17.00 22.00 22.00 12.00 17.00 17.00 40.00 38.00 40.00 40.00 38.00 40.00
Core number 99.00 92.00 99.00 30.00 49.00 49.00 179.00 181.00 181.00 179.00 181.00 181.00
Career length 50.00 49.00 50.00 28.00 40.00 40.00 50.00 72.00 72.00 50.00 72.00 72.00

D) Frequency 196.00 408.00 604.00 130.00 443.00 573.00 494.00 393.00 887.00 820.00 1244.00 2064.00

Note: 481 outliers were removed from the original sample of 2,545 observations, so the number of SNI researchers analyzed is 2,064.

6This metadata includes bibliographic, author, and funding agency information (see
https://dev.elsevier.com/sc_search_views.html.)

7The regression analysis consists of combining the authors in our sample and the authors
in the SNI registry and regressing a dummy variable equal to 1 if the researcher is female over
a dummy variable equal to 1 if the author is found in the Scopus database.
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Importantly, since we have information about each coauthor, we can calcu-

late their h-index, papers, and citations for every year and incorporate them

into the econometric analysis. The database characteristics allow us to use the

core number as an indicator of the quality of a researcher’s connections.

4 Empirical Strategy

In this paper, we estimate the causal effect of collaboration with a prominent

researcher on the impact, productivity, and collaboration trends of Mexican re-

searchers, using the staggered DID imputation approach proposed by Borusyak

et al. (2024). The recent literature finds that the staggered DID estimator has

significant biases arising from group and temporal heterogeneity in treatment

effects. To avoid these biases, we follow Borusyak et al. (2024) to estimate

treatment effects. Their approach consists of estimating a regression of the out-

come for the not-yet-treated group and inputting the predicted outputs to the

treated observations to calculate the treatment effect as a weighted sum of these

individual effects.

We define the event as a collaboration with a prominent researcher within

the first five years, what we refer to as the early stage of a researcher’s career.

This definition of the early stage is close to that of Bazeley (2003), who defines

it as the five years after completing the Ph.D., and it is the same as that of Jin

et al. (2020) and Krauss et al. (2023), who define it as the first five years since

the first publication. We limit the event to the first five years of the academic

career because, as previous literature has pointed out, the conditions in this

stage correlate with researchers’ future impact and prominence in academia. It

is likely that the effects of collaborating with a prominent researcher are more

critical if the collaboration occurred at an early stage of their academic career

(Bazeley, 2003; Krauss et al., 2023).

We define a prominent researcher based on the maximum coauthors’ h-index

distribution by year and discipline in our sample. This approach enables us to

ensure that the estimated effects result from collaborating with a researcher
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with greater seniority and impact due to the very nature of the h-index.8 Our

baseline estimations define a prominent researcher as a coauthor in the top 2%

of our sample’s maximum h-index distribution for coauthors by area.9

The outcomes we measure are the log of the total number of citations, the

log of the number of citations per article, the log of the number of papers, the

log of the h-index10, and the core number, using the following specification:

Yi,t = αi + γt + q′i,tψ +

M∑
m=−G

τmTi,t−m + εi,t (1)

where Y represents the outcome variable of researcher i in year t, q is a vector

of time-varying controls, αi and γt represent individual and year fixed effects,

respectively, and T is an indicator variable equal to 1 if the researcher i is treated

in time t and otherwise equal to 0. G and M represent the window in which

the effect is computed, G denoting the years before the event and M denoting

the years after the event. In this study, we set G = 5 and M = 10. Finally, τ

is the coefficient of interest and denotes the average treatment on the treated

effect (ATT) in the year t after the event.

It is important to recall that the causal interpretations of the coefficients are

only valid if the assumption of the treatment’s exogeneity is fulfilled. To validate

this assumption, we regress the timing of the treatment over the productivity

and collaboration characteristics of the treated researchers in the starting year

of their academic career using the following equation:11

Yi = a+X ′β + αi + γt + εi (2)

Y is the event’s timing for individual i, andX is a vector of productivity controls

8Figure A.1 displays the h-index of treated authors and prominent researchers. Because
all observations are above the 45° line, we can be sure that all treated authors have a smaller
h-index than the prominent researchers who caused the event.

9Hirsch (2005) explains that the h-index distribution is inherent to each discipline because
of differences in productivity and citation patterns among disciplines.

10Following Criscuolo et al. (2019) and MaCurdy and Pencavel (1986), we add one to the
values of the variables before taking logs to avoid excluding observations with a value of zero,
which constitute 17-37% of the outcome variable observations.

11The number and percentage of treated authors is displayed in table A.2

15



(including the number of citations and papers) and collaboration characteristics

(including the number of coauthors and the core number) in the starting year

of the researcher’s academic career, and αi and γt represent individual and year

fixed effects, respectively. In addition, we include the first year of a researcher’s

career as a control.12

5 Results

In Table 2, we present the results from estimating equation (2) for women in

column (1) and for men in column (2). These estimations suggest that the

event timing for women positively correlates with the number of coauthors at

the beginning of their academic careers. This correlation implies, in turn, that

the number of collaborations increases the time before the event occurs. In

contrast, the coefficient related to the year in which the academic career starts

suggests that in recent years, collaboration with prominent researchers has been

more common than in the past. Given these results, we include the number of

coauthors (in logarithms) and the starting year of the researcher’s career as

controls in equation (1).
Figures 5 and 6 display the baseline estimates from estimating equation 1

for female and male researchers, respectively. In both cases, the pre-trend coef-

ficients suggest no pre-event effects, indicating that the impact on the outcome

variables is attributed solely to collaborating with a prominent researcher. Fur-

thermore, the estimations highlight that, regardless of the researcher’s gender,

collaborating with prominent researchers significantly affects almost all impact

and productivity measures, a key finding of our study.

For female researchers, the event causes a positive effect that lasts until

the ninth year after the event in the case of the number of citations and until

the seventh year for the number of citations per article and the h-index. The

general ATT effect on the number of citations in the first 10 years after the

event is more than 100% per year (see table B.3), although there are important

12Following Huang et al. (2020), we define the beginning of a researcher’s career as the
year of their first publication.
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Table 2: Timing of the Event

(1) (2)
VARIABLES Female Researchers Male Researchers

Core Number -0.103 -0.0312
(0.0709) (0.0530)

Coauthors (ln) 1.953** -0.169
(0.926) (0.617)

Citations (ln) -0.664 0.570
(0.453) (0.562)

Publications (ln) -0.558 -0.0790
(0.735) (1.076)

Starting Year -0.0456*** -0.0195
(0.0161) (0.0131)

Constant 91.70*** 42.00
(32.36) (26.12)

Observations 663 1,882
R-squared 0.366 0.082
Sample Female Male
Individual FE Yes Yes
Time FE Yes Yes
Year FE Yes Yes
Field FE Yes Yes

Notes: All control variables are set to the starting year of each researcher’s career. The
regression is performed only on the treated researchers. The number of treated researchers in
our sample is shown in Table A.2. Robust standard errors are in parentheses. *** p<0.01, **
p<0.05, * p<0.1.

dynamic effects: the event causes a substantial increase of 50.8% in the year of

the event, reaching its maximum of 182.1% in the third year after the event.

The effects on the number of citations per article are more moderated but still

significant. The impact in the year of the event is an increase of 19.3%, which

reaches 57.2% in the third year after the event, resulting in a general ATT effect

of 40.2% per year. The effect on the number of publications is only marginally

significant in the year of the event (-10%) and the first year after the event

(10%), resulting in a null effect. The null impact on the number of publications

and the positive effect on the number of citations are reflected in the positive

effect on the researcher’s h-index. This effect fluctuates between 16% in the

year of the event and 33% in the fifth year after the event, translating into a

17



Figure 5: Average Treatment Effect on the Treated for Female Researchers

(a) Number of citations (ln) (b) Citations per article (ln)

(c) Number of publications (ln) (d) h-index (ln)

(e) Core number

Notes: The number in parentheses represents the mean of the outcome variable one year
before the event.

general ATT effect of 22.8% per year.

The effects for male researchers are minor in magnitude and duration com-

pared to those found for female researchers. The impact on the number of

citations for men is about half of the effect for women: the general ATT effect

is about 27%, and the effect lasts only until the fourth year after the event. The

dynamic effects on the number of citations vary between 32.4% in the year of

the event and 78.6% in the second year after the event. This disparity is also
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present for citations per article and the h-index. For the former, the effect varies

between 9% and 24.5%, averaging an ATT effect of 11.9% annually, while for

the latter, it varies between 9% and 21%, resulting in an average ATT effect of

7.7% annually. The results for the number of publications indicate some nega-

tive and marginally significant effects for male researchers, although the overall

effect is not statistically different from zero.

Like the findings of the effects of impact metrics, the effect on the authors’

connectivity metric (core number) differs according to the researcher’s sex. For

female researchers, collaboration with a prominent researcher generates a posi-

tive effect that lasts until the eighth year after the event and varies between 8.9

and 19.9 units, resulting in an increase of almost 13 units per year (see B.3).

For male researchers, this effect lasts until the sixth year, and its magnitude is

between 2.7 and 5.4 units, resulting in an overall effect of 4.2 units per year.

Figure 7 shows the difference between the ATT effects for male and female

researchers with confidence intervals at 95%.13 The difference for every impact

metric is negative and statistically significant, suggesting that female researchers

benefit more from collaborating with a prominent researcher. It is important

to note that, in all cases, the gap in the treatment effect widens over time,

suggesting that collaborations with prominent researchers could help women.

Overall, the general ATT effect for female researchers is three times the effect

for male researchers in the case of citations per article, h-index, and core number

and four times the effect for male researchers in the case of the total number of

citations.

The disparities in the effect on the connectivity measure since the year the

event occurred are negative and statistically significant (7.3 units). These dis-

parities remain significant until the seventh year after the event, and, as in

the case of productivity metrics, they widen over time. However, the most no-

table finding is the difference in the cumulative effect on the core number in

13The difference between the ATT effects for male and female researchers and their con-
fidence intervals were obtained by estimating a linear combination of the form τm,male −
τm,female, using the coefficients obtained by performing the regression described in equation
1.
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Figure 6: ATT Effect for Male Researchers

(a) Number of citations (ln) (b) Citations per article (ln)

(c) Number of publications (ln) (d) h-index (ln)

(e) Core number

Notes: The number in parentheses represents the mean of the outcome variable one year
before the event.

the seventh year after the event, which is around 100 units in favor of female

researchers.

Even though it is clear that the effects of collaborating with a prominent au-

thor are heterogeneous between women and men, we still must clarify whether

this heterogeneity helps women catch up with men in productivity and collab-

oration patterns. It is helpful to observe the change in the distribution of the

outcome variables between the beginning of the career and after the event. Fig-
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Figure 7: ATT Effect Differences Between Female and Male Researchers

(a) Number of citations (ln) (b) Citations per article (ln)

(c) Number of publications (ln) (d) h-index (ln)

(e) Core number
.

Notes: To obtain the ATT difference and its confidence intervals, we estimate a linear com-
bination of coefficients obtained by performing the regression described in equation 1. Specif-
ically, we estimate the linear combination τm,male − τm,female

ure 8 shows the distribution of all outcome variables in the starting year (left)

and the distributions five years after the event (right). It is clear that there

is a change in the distribution of the number of citations between female and

male researchers due to the event. Women seem to dominate over men in the

upper part of the citation distribution, which suggests that collaboration with

a prominent researcher allows women to catch up with men and, in some cases,
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surpass them.

The change in the distribution of the other outcome variables, except for

the number of publications, resembles the change observed in the distribution

of citations. However, it is crucial to highlight the shift in the h-index and

core number distribution. Women’s starting distribution for the h-index has

a higher upper limit, and a significant proportion are in the upper half of the

distribution, while men are generally in the lower half. Five years after the

event, the h-index of both men and women increases substantially, although the

women’s movement to the right is more pronounced than the men’s. Finally,

five years after the event, the upper limit of women’s distribution for the core

number has significantly increased compared to men’s, and men are generally in

the lowest part of the distribution. This descriptive evidence suggests that the

treatment allows women to catch up to and surpass their male peers in terms

of productivity and collaboration.

6 Robustness

To check the robustness of our results, we estimate equation 1 using alternative

definitions of the event. We use two different thresholds in the maximum h-

index distribution for coauthors to determine which researchers collaborated

with a prominent author in the first five years of their academic career; these

thresholds are the 96th and 97th percentiles of the distribution. The results of

these regressions are in tables C.1 and C.2 for women and in tables C.3 and C.4

for men.

Our results remain qualitatively similar to the changed definition of the

event. For both women and men, estimates using the 96th and 97th percentiles

suggest that our results are robust since all effects are similar to those obtained in

the main results (see tables B.1 for women and table B.2 for men). Furthermore,

although some estimates for women and men using the alternative definitions

present some statistically significant effects before the event, pre-trend p-values

suggest no evidence of pre-event effects.
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Figure 8: Distribution of Outcome Variables for the Treated Researchers

(a) Number of citations (ln) (b) Citations per article (ln)

(c) Number of publications (ln) (d) h-index (ln)

(e) Core number

7 Conclusions

In this study, we investigate whether a researcher’s early-stage collaboration

with a prominent researcher can enhance their impact, productivity, and net-

work connections in subsequent stages of their career. To respond to this ques-

tion, we build a dataset using Scopus metadata of papers and citation counts

for researchers in the 2021 Mexican National System of Researchers (SNI) reg-

istry for three disciplines: economics, engineering, and health sciences. We then

estimate the causal effect of collaboration with a prominent researcher on re-
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searchers’ impact, productivity, and collaboration trends using the staggered

DID imputation approach proposed by Borusyak et al. (2024).

Two features set our study apart. First, we use the authors’ core number,

which allows us to measure the quality rather than the number of their con-

nections (i.e., the number of co-authors). The second difference relies on our

definition of a prominent researcher. Unlike most of the studies in the liter-

ature, we identify a prominent researcher based on their h-index rather than

their total number of citations. This method ensures that the observed effects

in all outcome variables result from collaborating with a researcher of greater

seniority and impact in academia rather than a researcher with a single “big

hit.”

Our results suggest that collaborating with a prominent researcher can am-

plify the impact of the treated authors’ research—the total number of citations,

the number of citations per paper, and the h-index—and increase their connec-

tions. However, it may also lead to a slight reduction in their annual number

of publications. Furthermore, these effects differ according to the authors’ sex.

The effects on impact are more prominent and longer lasting for women than

for their male peers. The effects on the number of papers are null for women

but negative for men. This null effect on productivity, measured as the number

of papers, is similar to the finding of Dorantes-Gilardi et al. (2023).

One of our most novel findings is found in the collaboration metric used, the

core number. Women’s accumulated effects of collaborating with a prominent

researcher surpass that found for men by around 100 units. This disparity

suggests that collaborating with a prominent researcher benefits women to a

greater extent, not only in terms of impact but also in terms of quality of

connections. Because of this disparity, collaborating with a prominent researcher

may allow women to gain access, for instance, to better financial resources or

to take an active role in developing their discipline. However, the relationship

between the quality of connections and access to better resources requires further

investigation.

Our study does not disentangle whether the positive effect is due to the paper
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the researcher coauthors with a prominent researcher or their entire portfolio of

publications. However, the immediate increase in the core number, particularly

for women, suggests that not only does the number of coauthors increase (a

necessary condition for belonging to a higher core number), but that those

coauthors themselves have several coauthors. One possible way to extend our

understanding of the mechanisms behind this would be to isolate the paper

in question, the researcher’s coauthors, all other papers, and their respective

collaborators. These questions are left for future research.

25



References

Bartneck, C. and S. Kokkelmans (2011). Detecting h-index manipulation

through self-citation analysis. Scientometrics 87, 85–98.

Bazeley, P. (2003). Defining ’Early Career’ in Research. Higher Education 45 (3),

257–279.

Beaudry, C. and V. Larivière (2016). Which gender gap? factors affecting

researchers’ scientific impact in science and medicine. Research Policy 45,

1790–1817.

Bornmann, L. and H. D. Daniel (2007, 7). What do we know about the h index?

Journal of the American Society for Information Science and Technology 58,

1381–1385.

Borusyak, K., X. Jaravel, and J. Spiess (2024, feb). Revisiting Event-Study

Designs: Robust and Efficient Estimation. The Review of Economic Studies,

rdae007.

Costas, R. and M. Bordons (2007, 7). The h-index: Advantages, limitations

and its relation with other bibliometric indicators at the micro level. Journal

of Informetrics 1, 193–203.

Criscuolo, C., R. Martin, H. G. Overman, and J. Van Reenen (2019, Jan-

uary). Some causal effects of an industrial policy. American Economic Re-

view 109 (1), 48–85.

Dorantes-Gilardi, R., A. A. Ramı́rez-Álvarez, and D. Terrazas-Santamaŕıa

(2023). Is there a differentiated gender effect of collaboration with super-cited

authors? Evidence from junior researchers in economics. Scientometrics.

Dorantes-Gilardi, R., A. A. Ramı́rez-Álvarez, and D. Terrazas-Santamaŕıa

(2022). The role of highly intercited papers on scientific impact: the mexican

case. Applied Network Science 7, 58.

26



Ebadi, A. and A. Schiffauerova (2015). How to receive more funding for your

research? get connected to the right people. PLoS ONE 10, 1–19.

Hirsch, J. E. (2005). An index to quantify an individual’s scientific research

output. PNAS 102, 16569–16572.

Huang, J., A. J. Gates, R. Sinatra, and A.-L. L. Barabási (2020). Historical

comparison of gender inequality in scientific careers across countries and dis-

ciplines. Proceedings of the National Academy of Sciences of the United States

of America 117 (9), 4609–4616.

Jaramillo, A. M., H. T. P. Williams, N. Perra, and R. Menezes (2023, Oct). The

structure of segregation in co-authorship networks and its impact on scientific

production. EPJ Data Science 12 (1), 47.

Jin, Y., Y. Yin, S. Fortunato, and D. Wang (2020). Scientific elite revisited:

patterns of productivity, collaboration, authorship and impact. Journal of

Royal Society Interface 17 (165), 1–10.

Koltun, V. and D. Hafner (2021). The h-index is no longer an effective correlate

of scientific reputation. PLoS ONE 16(6).
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Appendix

A Data

Table A.1: Representativeness of the Sample

(1) (2) (3)
VARIABLES Economics Engineering Health Sciences
Scopus database -0.0229 0.00813 0.0248

(0.0258) (0.0253) (0.0317)
Constant 0.347*** 0.219*** 0.532***

(0.0172) (0.0184) (0.0269)

Observations 1,364 1,085 1,229
R-squared 0.001 0.000 0.000

Notes: The variable Scopus database is a dummy equal to one if the author
is in the Scopus database. Standard errors in parentheses. *** p<0.01, **
p<0.05, * p<0.1

Table A.2: Treated authors

Number of treated authors Percentage of treated authors
Economics Engineering Health Sciences Economics Engineering Health Sciences

a) Event using the 96th percentile
Female 18 21 46 9.18 16.15 9.31
Male 58 53 45 14.22 11.96 11.45
b) Event using the 97th percentile
Female 13 17 35 6.63 13.08 7.09
Male 45 38 40 11.03 8.58 10.18
c) Event using the 98th percentile
Female 11 14 21 5.61 10.77 4.25
Male 35 32 30 8.58 7.22 7.63
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Figure A.1: Treated authors’ h-index vs prominent researchers’ h-index

B Results
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Table B.3: ATT Effect by Year

Female Male
Ln (Citations +1) 0.76213*** 0.24136***

(0.18039) (0.12362)
Ln (Citations per article +1) 0.33789*** 0.11233***

(0.11673) (0.05251)
Ln (h-index+1) 0.20567*** 0.07436***

(0.07113) (0.05722)
Ln (Publications+1) -0.02555 -0.02855

(0.03357) (0.02297)
Core number 12.85079*** 4.19241***

(3.80398) (1.27051) )

Notes: The coefficients represent the average ATT during the first ten
years after the event. Standard errors in parentheses. *** p<0.01, **
p<0.05, * p<0.1
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Table C.5: ATT Effect by Year (96th percentile)

Female Male
Ln(Citations +1) 0.72550*** 0.42419***

(0.12273) (0.10830)
Ln(Citations per article +1) 0.30926*** 0.17091***

(0.07688) (0.04584)
Ln(h-index+1) 0.18920*** 0.15056***

(0.04936) (0.04986)
Ln(Publications+1) -0.00592 0.00975

(0.02600) (0.02022)
Core number 9.60045*** 3.51392***

(2.49579) (1.07055)

Notes: The coefficients represent the average ATT during the first
ten years after the event. Standard errors in parentheses. *** p<0.01,
** p<0.05, * p<0.1

Table C.6: ATT Effect by Year (97th percentile)

Female Male
Ln (Citations +1) 0.85201*** 0.39176***

(0.13890) (0.12362)
Ln (Citations per article +1) 0.37025*** 0.16167***

(0.08955) (0.05251)
Ln (h-index+1) 0.22029*** 0.12800***

(0.05552) (0.05722)
Ln (Publications+1) -0.02038 -0.00016

(0.02848) (0.02297)
Core number 12.27142*** 4.11987***

(3.16874) (1.27051)

Notes: The coefficients represent the average ATT during the first ten
years after the event. Standard errors in parentheses. *** p<0.01, **
p<0.05, * p<0.1
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