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Abstract This article examines the effects that performing a post-doc early in the academic

career have for the current scholarly practices of faculty members. Results show that per-

forming a post-doc early in the academic career impacts positively the recent research output

of academics, although not affecting the other faculty member’s scholarly activities, namely

teaching. The results also show that academics that did a post-doc engage in more regular

information exchange dynamics with international peers than their colleagues that did not.

This is particularly evident for the younger generations of scholars and for those who spent the

post-doctoral period abroad. It is concluded that the post-doctoral period not only fosters a

greater production of scientific outputs later in the academic career, but also leads to a greater

integration into international scholarly communities. These benefits potentiate former post-

docs to become key players in any scientific or higher education system.

Keywords Post-doctoral period � Scholarly production � Information exchange �
Internationalization of academic activities � Locality

Introduction

In recent decades, doing a post-doctoral period has been increasingly common after

concluding doctoral studies. This commonality results from an increasing unbalance

between the number of available tenured and tenure-track jobs in higher education and the

number of doctorates. For example, in the US, while the number of academic jobs has

grown by 0.8% the number of post-docs has grown by 3% in the last 10 years (Dawson

2007). Some authors often underline the importance of post-docs and urge for public
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policies that can better integrate them into academe (Enders and Weert 2004; Huisman

et al. 2002; Musselin 2004). Increasingly, post-docs are a critical element of the scientific

community and their contribution to the advancement of knowledge is steadily growing

more significant (Enders 2005).

For a recent doctorate, a post-doc can be understood as further investment in knowledge

acquirement and diffusion while dealing with increasingly constrained academic labor

markets (Stephan and Ma 2005). One perceived form into which this investment can be

understood is as a means to increase the number and quality of scientific publications.

Consequently, this increases one’s chances of getting an academic job (Levin and Stephan

2001). In this sense, the postdoctoral period can be often described as a ‘waiting position’

for a permanent position (Recotillet 2007) or as a probation period for a future position

(Stephan and Ma 2005).

However, despite the fact that the role of the post-docs has been underlined as

important mainly for the academic research enterprise, there has not been a clear indi-

cation of the real benefits that the post-doctoral period brings to faculty members and,

ultimately, to the scientific base of a country. This is surprising in the sense that sub-

stantial sums of money are provided, mostly by public sources, to sponsor post-doc

fellowships. For example, in Sweden a post-doc fellow usually costs between 20,000 and

40,000 Euros per year (Melin 2005) and in Portugal the 302 ongoing post-doctoral

fellowships in 2005 cost more than 18 million Euros.1 In this sense, the opportunity cost

of doing a post-doc is an investment not only made by the recent doctorate (in terms of

dedication, effort, and life and career instability; see Melin 2005 or Musselin 2004), but

also by the sponsor (mostly in financial terms), which in the great majority of the cases

is the state (e.g., Geva-May 2001).

The aim of this article is to fill this gap in the literature by looking at the benefits that

doing a post-doc brings to the scholarly dynamics of faculty members that did them at the

start of their academic careers. In order to do this, this article analyzes the importance that

performing a post-doc early in the academic career has for recent faculty scholarly

achievement. Moreover, it also analyzes the impact that doing a post-doc early in the

academic career has in shaping current faculty’s engagement in international academic and

scientific networks. Since it is acknowledged that the post-doctoral period, in a similar way

to the doctoral phase, is a time of socialization and intellectual growth, we take into

account the locality where the post-doc was performed in the analysis.

Data and methods

The data used in this research is based on a survey conducted to analyze the evolution of

the academic profession and the effects of public policy in higher education institutions

within Mexico. The dataset comes from a survey sponsored by the Mexican Consejo
Nacional de Ciencia y Tecnologia (CONACYT), which was designed and implemented by

researchers from the Universidad Autónoma Metropolitana from Mexico (see Kuri et al.

2004). The survey provides information between 1999 and 2002 on academics’ demo-

graphics, career mobility, work experience, work conditions, work satisfaction levels,

1 Source: Fundação para a Ciência e Tecnologia, departamento de Formação dos Recursos Humanos em
Ciência e Tecnologia, 2007 links: http://alfa.fct.mctes.pt/images/stat/B52.gif; http://alfa.fct.mctes.pt/images/
stat/B42.gif (accessed: 26th of February 2008).
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academic socialization, and family and social environment. This information is available

for all scientific areas and institutions in the Mexican higher education system. The survey

employs a representative sample of academics of the Mexican higher education system,

based on the total faculty that every Mexican higher education institution reported to the

Asociación Nacional de Universidades e Instituciones de Educación Superior (ANUIES).

In total, 5,000 questionnaires were sent to faculty members in 82 higher education insti-

tutions; 3,861 were returned, representing a response rate of 79%.2

Taking into account the purpose of this article, the dataset required some filtering. This

consisted in considering only faculty members holding a doctoral degree as the matching

sample. Holding a doctoral degree is the essential first step of a scientific and academic

career, because it represents an embedment of academic practices as well as an

‘‘apprenticeship for research’’ (Recotillet 2007, p. 477). Also, considering doctoral holders

only is an important requirement as the analysis will focus on scholarly achievement, and

part of this scholarly achievement is defined by scientific publications and supervision of

doctoral theses. Finally, it makes sense to compare between doctoral holders and post-

doctoral holders because the post-doctoral period is only possible after the completion of a

doctorate (Musselin 2004). After the filtering process, the dataset consisted of 492 cases,

which referred to all academics in the original dataset that hold a doctoral degree, of which

21% were academics who did a post-doc. The proportion of faculty that were former post-

docs vary by higher education institution (the one with the highest proportion has 54% of

their faculty as former post-docs).

This article focuses on two main questions, each reflecting a core outcome of faculty

characteristics and activities. One outcome refers to the information exchange dynamics

with international peers. The survey asked about six types of information exchange

practices: (1) information exchange about research and teaching activities, (2) information

exchange about innovative subjects and articles, (3) information exchange about equip-

ment and research techniques, (4) information exchange about financial sources for

research, (5) information exchange about publishing and diffusion of research results, and

(6) information exchange about job opportunities. For each category, information exchange

with international colleagues was recoded as an ordinal variable, in order to indicate

whether the information exchange with international colleagues was ‘none’, ‘rare’,

‘occasional’ or ‘frequent’ (coded from 1 to 4).

The other measured outcome refers to the faculty members’ scholarly achievement.

This consists of outputs representing the functions of teaching, research and outreach that

are at the core of academic activity in higher education institutions. The variables that are

associated with teaching output are the number of undergraduate, master and doctoral

theses supervised by faculty members.3 Research output is measured through two types of

publications: books and articles published in peer-reviewed journals. The use of two types

of publication to characterize research output is explained by the fact that not all scientific

fields privilege the same means of publishing research results (Levin and Stephan 2001).

This also permits the performance of an analysis by each scientific field. For the assessment

of outreach activities, the number of prototypes and patents is used.4

2 For further information on the sampling methodology, see Kuri et al. (2004).
3 Although the supervision of doctoral thesis is placed under teaching, the performance of doctoral work has
also a very strong component of research, and therefore represents a mix between the two activities.
4 This variable mostly reflects prototypes rather than patents which are almost inexistent in the Mexican
higher education system—from 1999 to 2002 top research institutions in Mexico submitted a total of only 36
patents during the period (CONACYT 2004).
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The data regarding these variables is obtained directly from the survey where academics

are asked for their scholarly output between the year 1999 and 2002. The chosen time

frame is critical because focusing on the relatively recent scholarly production instead of

an academic’s career scholarly production avoids possible biases arising from the fact that

the post-doctoral period is mostly oriented towards research (including increasing the

number of publications) to the detriment of teaching (see Stephan and Ma 2005). In other

words, the academics that hold a post-doctoral period would most likely have a greater

career scientific output than the academics that did not, simply because the post-doctoral

period has an emphasis on publishing research results.5

The analysis will focus mainly on the explanatory variable ‘Did post-doc early in the

career’. In the survey, the concept of post-doc refers to post-doc positions taken after the

conclusion of the doctorate. This variable assumes a binary character where a faculty

member that had been through a post-doctoral period will be coded as 1, while the ones

that did not will be the baseline. However, because there is information regarding the

locality where the post-doc was performed, further analysis is conducted using three

explanatory variables referring to three locations: post-doctoral spells based at an insti-

tution outside Mexico (i.e., abroad), post-doctoral spells based at Universidad Nacional
Autónoma de Mexico (UNAM), and post-doctoral spells based at other Mexican univer-

sities except UNAM.

The separation of the analysis referring to the spell of the post-doctoral periods spent

within the Mexican higher education system—between UNAM and other Mexican uni-

versities—is explained by the need to understand the impact of performing the post-

doctoral spell at a national university, characterized by being globally connected, research

intensive and internationally renowned. UNAM is the straightforward choice for Mexico

since it is the only Mexican university constantly present in all international rankings.6

Unfortunately, for the scholars that did the post-doc abroad, it is not possible to perform the

analysis by university or country, since it was not asked in the survey. Although it would

be interesting to perceive the impact of the location of the post-doc abroad for the current

scholarly behavior and production of academics—namely if it was spent at global research

universities or not, or in countries with a developed scientific base or not—that does not

impede on achieving the objectives of this article.

In addition to the explanatory variables, the analysis requires an important set of control

variables. The aim is to be certain that when the impact of holding a post-doc is estimated,

its effect is not attributed to other characteristics that are likely to be correlated both with

information exchange practices and scholarly achievement. The control variables include

characteristics that are intrinsic to the faculty member such as age (Gonzalez-Brambila and

Veloso 2007), gender (e.g., Fox and Stephan 2001) or nationality (e.g., Carayol and Matt

2006), and others associated with the organizational context that constrain faculty

behavior, such as teaching levels, average number of students in class, research funding

sources, holding a job outside academia, and scientific fields (see Bonaccorsi and Daraio

2003; Carayol and Matt 2006). The descriptive statistics of the dependent and independent

variables are presented in Table 1.

5 Also, there is no information on career scientific output because the survey did not inquire about it.
6 See: Clasificación de universidades de México (i.e., ranking of Mexican universities): http://es.wikipedia.
org/wiki/Clasificaci%C3%B3n_acad%C3%A9mica_de_universidades_de_M%C3%A9xico (Accessed on the
5th February 2009).
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Table 1 Summary statistics for the dependent and independent variables

Type of variable Variable Obs Mean SD Min Max

Dependent variable—scholarly
achievement

Supervision undergraduate thesis 492 2.10 2.18 0 9

Supervision master thesis 492 1.40 1.51 0 6

Supervision PhD thesis 492 0.60 1.00 0 4

Articles 492 3.12 2.54 0 16

Books 492 1.09 1.80 0 9

Prototypes and patents 492 0.12 0.50 0 6

Dependent variable—information
exchange international peers

I.e. research and teaching activities 477 2.13 1.05 1 4

I.e. innovative subjects and articles 477 2.16 1.12 1 4

I.e. equipment and research
techniques

477 1.96 1.06 1 4

I.e. financial sources for research 477 1.84 1.01 1 4

I.e. publishing and diffusion of
research results

477 2.00 1.07 1 4

I.e. job opportunities 477 1.66 0.93 1 4

Independent variables Did post-doc early in the career 492 0.21 0.41 0 1

Did post-doc abroad early in the
career

492 0.16 0.37 0 1

Did post-doc at UNAM early in the
career

492 0.02 0.14 0 1

Did post-doc in other Mexican
university early in the career

492 0.03 0.16 0 1

Mexican nationality 492 0.88 0.33 0 1

Age 492 48.17 8.87 31 80

Male 492 0.67 0.47 0 1

Teach undergraduate only 492 0.05 0.22 0 1

Teach graduate only 492 0.23 0.42 0 1

Teach all (both undergraduate and
graduate)

492 0.72 0.45 0 1

Average student per course 492 22.36 12.01 0 60

R&D funding sources: no sources/
no fund

437 0.20 0.40 0 1

R&D funding sources: internal 437 0.18 0.38 0 1

R&D funding sources: external 437 0.62 0.48 0 1

Other job outside academia 492 0.39 0.49 0 1

Agrarian sciences 492 0.03 0.17 0 1

Health sciences 492 0.10 0.30 0 1

Exact sciences 492 0.32 0.47 0 1

Social sciences 492 0.21 0.40 0 1

Humanities 492 0.11 0.31 0 1

Engineering 492 0.24 0.43 0 1

hei3 492 0.03 0.17 0 1

hei4 492 0.01 0.11 0 1

hei5 492 0.02 0.15 0 1
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The estimation of the impact of a faculty member having been through a post-doctoral

period on international information exchange relies on an ordered probit regression model

for each of the six information exchange categories (see Winship and Mare 1984). That is:

Yijk ¼ bXijk þ aj þ dk

where the dependent variable Yijk represents the international information exchange

intensity for each of the information exchange categories for faculty member i at higher

education institution j for scientific area k. The independent variables (Xijk) include a

dummy variable indicating if the faculty member undertook a post-doctoral period or not

(0 for not taking a post-doc and 1 for taking a post-doc). The independent variables also

include all the above mentioned controls. Additionally, the equation includes fixed effects

for institution (aj) and scientific field (dk).

These fixed effects are relevant since they control for the characteristics of different

institutions (e.g., these can be private or public; larger or smaller; broader or narrower in

their scholarly focus; with greater or lesser reputation), and also for the heterogeneity of

the scientific fields and the related propensity for information exchange with international

peers, as well as for scholarly achievement. The introduction of fixed effects in the model

controls for possible biases and reduces the occurrence of misleading results. For example,

if institutional fixed effects were not introduced in the model, results concerning scholarly

achievement could be more driven by unobserved effects resulting from institutional dif-

ferences than by differences between academics who undertook a post-doctoral position

and those who did not.

Table 1 continued

Type of variable Variable Obs Mean SD Min Max

hei19 492 0.03 0.16 0 1

hei21 492 0.07 0.25 0 1

hei22 492 0.03 0.16 0 1

hei23 492 0.18 0.39 0 1

hei27 492 0.30 0.46 0 1

hei28 492 0.01 0.12 0 1

hei34 492 0.01 0.11 0 1

hei42 492 0.03 0.16 0 1

hei43 492 0.02 0.13 0 1

hei46 492 0.03 0.18 0 1

hei51 492 0.05 0.22 0 1

hei56 492 0.03 0.18 0 1

hei63 492 0.03 0.17 0 1

hei65 492 0.05 0.22 0 1

hei66 492 0.02 0.13 0 1

hei68 492 0.02 0.13 0 1

hei75 492 0.01 0.12 0 1

hei84 492 0.02 0.13 0 1

Note: The names of the higher education institutions are coded by numbers in order to maintain their
confidentiality; hei means higher education institutions; Correlation table in the appendix (Table 12)
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The outcome variable (Tijk) for the information exchange categories represent a latent

continuous variable that underlies the ordered form of the observed variable cijk where,

cijk ¼0 if Yijk � s0

cijk ¼1 if s0\Yijk � s1

cijk ¼2 if s1\Yijk � s2

cijk ¼3 if s2\Yijk � s3

The parameters s0,s1,s2, and s3 provide information on the distribution of the ordinal

variable cijk and are estimated at the same time with the b parameters (Ouimet et al. 2007).

To estimate the impact of doing a post-doc on the academics’ scholarly achievement, a

regression that deals with a counting variable and that is non-negative is necessary. In this

case, there is always the possibility of using a Poisson regression. The Poisson regression

restricts the variance of the dependent variable to be equal to the mean. However, an over-

dispersion is observed for all variables. Therefore, we use a negative binomial regression

that better fits the characteristics of the data (see Wooldridge 2001), and base our analytical

model for scholarly achievement on:

P Yijk ¼ yijk

� �
¼ F xijk0bþ aj þ dk

� �

where F is the negative binomial distribution, Yijk is the scholarly achievement of faculty

member i in institution j and scientific field k. Xijk represent the independent variables that

vary across faculty, scientific field and institution; aj are the institutional effects, dk are the

scientific field effects.

Post-docs turned academics in the Mexican higher education system: promoters
of international connectedness

Table 2 shows the estimates of information exchange between Mexican academics and

international peers concerning several categories. The results show that the effects of doing

a post-doc earlier in the academic career are positive and significant for all the information

exchange categories. This implies that the post-doctoral period helps to promote the

contact and collaboration with peers from other countries, thus facilitating the integration

of national academics into the international scientific community.

In the analysis, it is relevant to note the significant and positive effects of funding

research activities to foster information exchange with international peers. The most

important funding source to foster this information exchange activity is external to the

university (can be either private or public, or both). This result reinforces previous findings

that imply that external sourced funding is an important factor to stimulate interaction and

collaboration in academia, notwithstanding that this funding comes from private (Harman

1999) or public sources (Horta 2009 forthcoming). Funding for research projects from

internal sources (i.e., own funds from the university) also have a positive effect on

information exchange dynamics with international colleagues, suggesting that university

level policies towards internationalization involving greater levels of interaction on aca-

demic matters with international peers can be fostered if institutional funding is available.

The fact that funding helps to promote a greater interaction among Mexican scholars

and colleagues based at international institutions is not surprising. If there are resources

available from the start then it is easier to foment collaboration among peers especially

when it is known that there are early-stage costs to any collaboration or relationship
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(Boissevain 1974). Also, collaboration among scholars is a critical pillar of the scientific

endeavor. In spite of cultural, social, and behavioral differences between scientific fields,

science has always kept a communal nature (see Babchuk et al. 1999). In this framework,

social capital defined as consisting of interpersonal relationships with embedded resources

is a decisive factor in understanding knowledge creation (Nahapiet and Ghoshal 1998). Its

importance for the scientific endeavor derives from enhancing information exchange

processes among scientists and opening access to further network resources (Nahapiet and

Ghoshal 1998). Although, our data does not permit the analysis that may determine the

academic’s positioning, status or prestige within international scholarly networks (these

factors alongside with the strength of ties among scientists affect the accessibility to

resources and network dynamics: see Podolny and Page 1998; Burt 1992), the information

exchange data allows us to analyze the academic’s level of involvement in them.

In other words, the social capital within international networks of academics that were

former post-docs and academics that were not can be analyzed through the intensity of

information exchanged with colleagues based abroad. The intensity of information

exchange serves as a relatively good proxy of the level of engagement, commitment, and

integration (i.e., level of social capital) with peers at international networks (see Haan

1997). In this context, it is important to note that the formation of relatively stable net-

works require frequent information exchange dynamics in order to transform collaborative

but ‘isolated pairs or triads’ into research groups, even when these do not share the same

geographical location (Haan 1997). The results show that the likelihood of academics who

have been former post-docs engaging in occasional and frequent information exchange

with international peers—for all information exchange categories—is greater than the

likelihood of those who have not undertaken a post-doctoral position (Table 3). On

average, the former engage in 4% more frequent information exchange with international

peers than the latter. The same holds true for occasional exchange of information (3% more

on average). Also, faculty members who have never held a post-doctoral position are more

likely not to engage at all in any information exchange dynamic with international peers.

These results suggest that the likelihood of academics with a post-doc integrating into

stable international scientific networks is greater than their counterparts without a post-doc.

It is important to note also that the social capital of the former in international networks

tends to be greater than that of the latter. This emphasizes the importance of the post-

doctoral period in facilitating the integration of the national academic core into interna-

tional teaching and research groups, something that is critical in the scientific sphere

(Glanzel 2001; Glanzel et al. 1999).

Table 3 Difference of information exchange intensity with international peers between academics that held
a post-doc and academics who did not hold a post-doc position

None Rare Occasional Frequent

I.e. research and teaching activities -0.05 -0.01 0.03 0.03

I.e. innovative subjects and articles -0.07 -0.01 0.03 0.05

I.e. equipment and research techniques -0.09 0.00 0.04 0.05

I.e. financial sources for research -0.07 0.02 0.03 0.03

I.e. publishing and diffusion of research results -0.07 0.00 0.03 0.04

I.e. job opportunities -0.09 0.03 0.03 0.03

Note: The table results show a direct algebraic estimation between the marginal effects of each ‘threshold’
parameter of the variable ‘Did post-doc early in the career’ divided by the mean of each information
exchange category
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Although the magnitude of the effects above seems to be low, their significance is

considerable if we take some considerations into account. The first one is that the inte-

gration and active participation in scientific networks is deemed to minimize the

detrimental effects deriving from a lack of critical mass to achieve better quality of

research results (e.g., Chuang et al. 2007). The other is that the buildup of the academic and

scientific base in countries that are quickly developing their scientific systems, but with a

still reduced scientific base, such as Mexico, greatly depends upon the integration of the

national academic community into international networks (Horta and Veloso 2007; Okubo

et al. 1998). Based on the results above, it is feasible that faculty members with a post-doc

can be decisive in fostering, or at least, maintaining this integration. The fact that indi-

viduals without a post-doc position are 7% more likely not to exchange any type of

academic information with international colleagues when compared with colleagues who

did a post-doc supports this argument.

Since the post-doc is a relatively recent phenomenon in higher education, with its

numbers increasing over recent decades, and there is an ever greater reliance on interna-

tional knowledge flows, an analysis that focuses on a younger cohort of scholars is

relevant. It is possible that the impact of performing a post-doctoral period on international

network involvement is bound to be different for the younger scholars that ended the post-

doctoral period a few years ago before starting their academic careers when compared with

the colleagues from the same cohort who did not. In this context, we did the same analysis

as above for the scholars whose age group comprised the lower 25% percentile of the

sample population. The group under analysis is aged between 31 and 42 years old, and

although we do not have information about the length of their academic career, it is

reasonable to assume that it started within the last 15 years.

Similarly to the results of the previous analysis, performing a post-doc makes scholars

engage in more information exchange—for all information exchange categories—with

their international colleagues.7 However, the impact of performing a post-doc early in the

career on the intensity of information exchange with international colleagues is much

stronger for this age cohort than it is for the whole of the sample (Table 4).

The results indicate that the likelihood of young academics who have been through a

post-doctoral position to engage in frequent information exchange with international peers

is on average 10% more intense than the one engaged by young scholars who have not

Table 4 Difference of information exchange intensity with international peers between academics that held
a post-doc and academics who did not hold a post-doc position, aged between 31 and 42 years old

None Rare Occasional Frequent

I.e. research and teaching activities -0.10 -0.01 0.06 0.05

I.e. innovative subjects and articles -0.16 -0.03 0.06 0.13

I.e. equipment and research techniques -0.20 -0.01 0.09 0.12

I.e. financial sources for research -0.19 0.00 0.07 0.12

I.e. publishing and diffusion of research results -0.15 -0.03 0.06 0.11

I.e. job opportunities -0.29 0.11 0.13 0.05

Note: The table results show a direct algebraic estimation between the marginal effects of each ‘threshold’
parameter of the variable ’Did post-doc early in the career’ divided by the mean of each information
exchange category

7 See Table 13 in the appendix.
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undertaken a post-doctoral position. The former are also more engaged in occasional

information exchanges with international scholars than the latter (8% more). Perhaps, more

importantly, the latter group of young scholars is 18% more likely to have never exchanged

information with international peers in the course of their recent academic activities in

comparison with the young scholars who did perform a post-doc.

These results show that engaging in a post-doc at the beginning of the academic career

may help open-up the academic system to international information exchange and col-

laboration. The results also highlight that performing a post-doc in the last decade or so (as

in the case of the young cohort of scholars) triggers a greater exchange of academic related

information with international peers. This may indicate that either the post-doc is a position

that enhances greater integration into international networks, or that the results for the

younger cohort reflect the drive towards more internationalized—if not globalized—

institutions and academic activities (Horta 2009 forthcoming), or both. Either way, the role

of these academics that hold a post-doc early in their careers in today’s academia seems to

be vital. These faculty members are, or have the potential to be, privileged information

gatekeepers between the national and international scientific and scholarly communities

due to their more frequent international information exchange dynamics (see Kademani

et al. 2002). These dynamics may create optimal conditions for a faster consolidation of the

national scientific base within the international scientific community, something that

countries with a developing scientific base continuously struggle to achieve (see Horta and

Veloso 2007).

However, if the effects of performing a post-doc are recognized as positive in fostering

a greater involvement of those academics who did them in international scholarly net-

works, it is also important to realize that the experience of performing a post-doc is not

homogenous (Recotillet 2007). If the experience of doing a post-doc is not homogenous, it

is plausible to assume that the locality where the post-doc was performed is deemed to alter

the recent behavior of academics in terms of international information exchange dynamics.

Although most post-doctoral spells are usually characterized for being a period of mobility,

learning, and further integration into the scientific and academic career (Enders and Weert

2004; Musselin 2004), not all experiences are the same, or immediately positive or ben-

eficial (see Melin 2005). In this sense, and based on the importance of early academic

socialization in molding future academic behaviors, the impact of an academic holding a

post-doc on information exchange dynamics with international peers was performed taking

the locality where the post-doc was performed into account.

Tables 5 and 6 show the effects that performing the post-doc in three different locations

have on the recent international information exchange dynamics of scholars working in

Mexican universities. Table 5 reports the results for the whole sample while Table 6

reports the results for the group of scholars with the age comprised between 31 and

42 years old. The results of both tables stress the importance of spending the post-doctoral

spell abroad in order to promote greater information exchange with international peers.

This result meets the conclusions drawn by Melin (2004) that performing a post-doc abroad

brings positive long-term effects that last well beyond the termination of the post-doctoral

period. The importance of performing a post-doc abroad on what concerns establishing a

greater dynamic of information exchange with international peers is also highlighted by the

fact that when the analysis encompasses the younger cohort of scholars alone, the positive

effects of performing a post-doc at UNAM disappear. The results demonstrate that only the

younger scholars who performed the post-doc abroad are able to interact more with

international scholars, while performing it at even a prominent Mexican university like

UNAM may not be enough to make them more connected with the international scholarly

High Educ (2009) 58:689–721 699
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community in comparison with the scholars that have not undertaken a post-doctoral spell

at all. This implies that mobility out of the home country plays an important role in

securing a greater connectedness with colleagues based at international institutions, in

particular, for the younger generation of scholars.

Although the data does not provide information on the whereabouts of the post-doctoral

period abroad, it is known that most of the Mexican post-docs perform their post-doctoral

period in the US or in Europe.8 In this sense, one can argue that performing a post-doctoral

period in an institution based in a country with a strong scientific system is critical for

assuring long-term benefits in terms of international contacts and participation in global

scientific and teaching networks. This argument is reinforced by results showing that

undertaking the post-doc in a regular Mexican university can be even detrimental in

promoting contacts with scholars based at international institutions. It is shown that

scholars that did the post-doc in Mexican universities other than UNAM have lower

information exchange dynamics with international peers concerning job opportunities for

the whole sample and in the publication and diffusion of research results for the younger

cohort of scholars, when compared with their colleagues that did not do a post-doc. The

deficient research resources and graduate education conditions which characterize most

Mexican universities (see Padilla 2008) may explain such results. The low mobility of

academics in Mexico and high rates of academic inbreeding (Padilla 2008), which is

known to favor internal information exchange at the detriment of information exchange

with the outside of the university (Horta 2007), may offer a complementary explanation. If

the post-doctoral socialization happens under these circumstances, it is reasonable to

expect that little international involvement is achieved at that time, and therefore, the

future benefits in terms of integration in international networks are the same as the ones

found for faculty members without a post-doc.

The contribution of former post-docs to the Mexican knowledge base

The importance of doing a post-doctoral period early in the academic career for a country’s

scientific system does not resume itself only to information exchange practices. The results

from Table 7 show that the effects of holding a post-doctoral position, particularly impact

the research function of the university, including both the production of articles in peer-

review journals, and the supervision of doctoral theses (which have a strong component of

research). Academics that held a post-doctoral position earlier in their career supervise

18% more doctoral theses and produce 24% more articles in refereed journals than their

academic counterparts who did not.9 Holding a post-doctoral period earlier in the academic

career does not impact the outreach function of the university (e.g., prototypes and patents)

or more teaching-oriented outputs such as the supervision of undergraduate and master

theses. The results concerning the teaching and outreach functions of the university

emphasize the role of holding a post-doctoral period earlier in the career for the scholarly

achievement associated with the research function of the university. This is an expected

result because of the research-focused socialization of the post-doc period itself (Stephan

and Ma 2005) and the known positive associations between publishing early in the

8 See http://www.nsf.gov/statistics/nsf00318/c3s4.htm#mexmobil (Accessed on the 6th February 2009).
9 The percentages were calculated dividing the marginal effect of the variable ‘Did post-doc earlier in the
career’ by the mean of the scholarly output; In the case of articles: 0.75/3.12 = 24%. See Table 14 in the
appendix.

702 High Educ (2009) 58:689–721

123

http://www.nsf.gov/statistics/nsf00318/c3s4.htm#mexmobil


T
ab

le
7

N
eg

at
iv

e
b

in
o

m
ia

l
re

g
re

ss
io

n
re

su
lt

s
fo

r
th

e
sc

h
o

la
rl

y
ac

h
ie

v
em

en
t

U
n

d
er

g
ra

d
u

at
e

th
es

is
su

p
.

M
as

te
r

th
es

is
su

p
.

P
h

D
th

es
is

su
p

.
A

rt
ic

le
s

B
o

o
k

s
P

ro
to

ty
p

es
an

d
p

at
en

ts

D
id

p
o

st
-d

o
c

ea
rl

y
in

th
e

ca
re

er
0

.0
5

4
(0

.1
2

)
-

0
.0

3
4

6
(0

.1
1

)
0

.3
3

7
*

*
(0

.1
6

)
0

.2
2

5
*

*
*

(0
.0

8
4
)

0
.1

2
3

(0
.2

0
)

-
0

.3
4
3

(0
.3

7
)

M
ex

ic
an

n
at

io
n

al
it

y
0

.3
1

0
*

*
(0

.1
5

)
0

.0
2

3
4

(0
.1

5
)

0
.0

1
7

5
(0

.2
6

)
-

0
.1

0
3

(0
.1

0
)

0
.1

8
3

(0
.2

4
)

-
0

.2
2
5

(0
.5

2
)

A
g

e
0

.0
0

1
3

3
(0

.0
0

5
8

)
0

.0
1

5
2

*
*
*

(0
.0

0
5
5

)
0

.0
3

5
1

*
*
*

(0
.0

0
8
4

)
-

0
.0

1
5

8
*

*
*

(0
.0

0
4

5
)

0
.0

3
2

*
*

*
(0

.0
0

9
1

)
0

.0
6

0
7

*
*
*

(0
.0

2
1
)

M
al

e
-

0
.0

5
0

2
(0

.1
0

)
0

.3
1

2
*

*
*

(0
.1

1
)

0
.0

5
5

3
(0

.1
5

)
0

.1
2

9
*

(0
.0

7
8
)

-
0

.0
2
6

4
(0

.1
7

)
1

.3
8

8
*

*
*

(0
.4

7
)

T
ea

ch
g

ra
d

u
at

e
o

n
ly

0
.0

5
4

7
(0

.3
0

)
0

.3
6

7
*

*
(0

.1
6

)
-

0
.3

8
6

(0
.4

6
)

-
0

.0
0
4

4
9

(0
.1

9
)

0
.4

0
3

(0
.4

3
)

-
1

.1
4
2

(1
.1

0
)

T
ea

ch
u

n
d

er
g
ra

d
u

at
e

o
n

ly
-

0
.0

6
2

4
(0

.1
2

)
-

0
.7

5
1

*
*

*
(0

.1
6

)
-

0
.7

8
1

*
*

*
(0

.2
5

)
-

0
.2

1
5

*
*

(0
.0

8
9

)
0

.2
2
9

(0
.1

9
)

0
.1

4
0

(0
.3

4
)

A
v

er
ag

e
st

u
d

en
t

p
er

co
u

rs
e

0
.0

0
7

9
1

*
*

(0
.0

0
4
0

)
-

0
.0

0
6

2
3

(0
.0

0
4
2

)
-

0
.0

1
2

1
(0

.0
0

7
6

)
0

.0
0

0
6

9
9

(0
.0

0
3
1

)
-

0
.0

0
3

5
3

(0
.0

0
7
2

)
-

0
.0

0
5

4
7

(0
.0

1
2

)

R
&

D
fu

n
d

in
g

so
u

rc
es

:
in

te
rn

al
0

.2
0

9
(0

.1
6

)
-

0
.0

1
8

8
(0

.1
7

)
0

.4
8

9
*

(0
.2

5
)

0
.1

6
5

(0
.1

3
)

0
.1

8
6

(0
.2

6
)

-
0

.0
8
7

9
(0

.5
8

)

R
&

D
fu

n
d

in
g

so
u

rc
es

:
ex

te
rn

al
0

.0
8

5
2

(0
.1

4
)

0
.1

3
7

(0
.1

3
)

0
.6

6
8

*
*

*
(0

.2
3

)
0

.2
2

1
*

(0
.1

1
)

0
.0

8
7

1
(0

.2
3

)
0

.8
5

8
*

(0
.4

4
)

O
th

er
jo

b
o
u
ts

id
e

ac
ad

em
ia

0
.1

8
6
*
*

(0
.0

9
4
)

0
.3

9
3
*
*
*

(0
.0

9
0
)

0
.3

9
9
*
*
*

(0
.1

4
)

-
0

.0
5
8

(0
.0

6
9
)

0
.6

3
1

*
*

*
(0

.1
5

)
0

.5
6

2
*

(0
.3

2
)

S
ci

en
ce

fi
el

d
fi

x
ed

ef
fe

ct
s

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

In
st

it
u
ti

o
n
al

fi
x
ed

ef
fe

ct
s

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

C
o
n

st
an

t
-

0
.0

5
6

0
(0

.4
0

)
-

0
.3

9
4

(0
.3

8
)

-
2

.0
6
8

*
*

*
(0

.6
6

)
1

.9
9

6
*

*
*

(0
.3

1
)

-
1

.9
6
0

*
*

*
(0

.7
0

)
-

6
.5

1
2

*
*

*
(1

.7
0

)

W
al

d
te

st
8

8
.0

5
*

*
*

1
6

9
.7

2
*

*
*

3
5

5
8

.6
8

*
*

*
1

0
8

.4
4

*
*
*

3
3

6
2
.6

6
*

*
*

6
9

7
3

.1
4

*
*

*

O
b

se
rv

at
io

n
s

4
3

7
4

3
7

4
3

7
4

3
7

4
3

7
4

3
7

N
ot

e:
S

ta
n

d
ar

d
er

ro
rs

ar
e

in
p

ar
en

th
es

es
.

*
*

*
,

*
*

,
*

in
d

ic
at

e
th

at
co

ef
fi

ci
en

ts
ar

e
st

at
is

ti
ca

ll
y

si
g

n
ifi

ca
n

t
at

th
e

0
.0

1
,

0
.0

5
an

d
0

.1
0

le
v

el
s,

re
sp

ec
ti

v
el

y

High Educ (2009) 58:689–721 703

123



academic career and a prolific scientific production along the career (e.g., Creamer and

McGuire 1998).

When the analysis is performed taking into account the place where the scholars did the

post-doc, it is once again understood that performing the post-doctorate abroad brings

benefits to the scientific system (Tables 8, 9). However, these benefits tend to be apparent

only when all scholars from all age cohorts are considered. The scholars that did a post-doc

abroad supervised 25% more doctoral students’ theses and produced 24% more articles in

refereed journals in the last 2 years than their peers that did not undertake a post-doctoral

period.10 These results, however, are not found for the younger cohort of scholars that did a

post-doc abroad since their production of teaching, research or outreach outputs do not

differ from that of their peers without a post-doc. It is probable that these results reflect the

‘‘costs’’ of performing a post-doctoral period abroad, which tend to be related with

returning/homecoming issues. These include the difficulties of incorporating external

knowledge to the institution where they are currently based (see Melin 2005), something

that can be a particularly thorny issue in a higher education system such as the Mexican,

where institutional loyalty can be emphasized over scientific loyalty (Padilla 2008).

Perhaps more surprising is the recent productivity of scholars that performed a post-doc

at UNAM. For the whole sample, their research productivity does not differ from their

peers without a post-doc, but they also supervised 28% less doctoral theses than the latter.

For the younger cohort of scholars, the results of the academics that were former post-docs

at UNAM are similar to the results presented for the ones that did it abroad. Although there

are negative significant results concerning the supervision of doctoral theses and the

production of patents and prototypes, the marginal effects are negligible (both are just

slightly above zero; see Table 16 in the appendix). Since 50% of former UNAM post-docs

remain currently at UNAM, a regression analysis was performed for the UNAM alone

concerning teaching, research and outreach outputs.11 The obtained results confirm the

ones shown in Table 8. At UNAM, and concerning the production of scientific outputs,

only the scholars that spent a post-doctoral period abroad are able to produce more articles

in peer-review journals than their colleagues that did not performed a post-doc earlier in

their careers. There are no differences concerning scientific production reported between

either UNAM former post-docs or former post-docs at other Mexican universities and their

colleagues without a post-doc. In this case, future research is required to better understand

the results of the former post-docs from UNAM both concerning their recent information

exchange dynamics and scholarly production.

Also surprising is the result for the scholars which undertook their post-doc at a

Mexican university other than UNAM. For the whole sample, they produce 46% more

articles in refereed journals than their colleagues that did not perform a post-doc. These

post-docs seem to have been strongly socialized to perform research because their pro-

ductivity in teaching and outreach is not different from the scholars that have not

performed a post-doc earlier in their careers.12 However, when the results are performed

for the younger cohort of scholars these effects are not present, since there are no

differences concerning the production of research outputs. The only difference is that

10 See Table 15 in the appendix.
11 Not shown in the article, but regression table can be provided upon request. The regression analysis was
only performed to the full age range of scholars due to the limited number of available observations.
12 Both for the whole sample and for the young cohort of scholars they have a negative result regarding the
production of patents and prototypes, but the marginal effects are basically zero (see Table 16 in the
appendix).
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former post-docs supervise 33% less master theses than their colleagues that did not

performed a post-doc.

The analysis of the effects of performing a post-doc early in the career cannot, however,

be limited to a general analysis at systemic level since it is known that the post-doctoral

period assumes different relevance by scientific field. In some scientific fields, undertaking

a post-doctoral period is almost mandatory, while in others performing a post-doc is not

usual at all (e.g., Stephan and Ma 2005). Cahozac and Robin (2003), for example, con-

cluded that doing a post-doc is much more common in the life sciences than in engineering.

These differences reflect not only different academic and labor market dynamics, but also

different scientific field traditions and identities (Henkel 2004). This is particularly

important in the most advanced levels of postgraduate education which is the period where

the foundations of academic and disciplinary identity are most sharply shaped (Henkel

2005).

The effects of holding a post-doc by scientific field

Table 10 shows the estimates, by scientific field, of information exchange dynamics

between Mexican academics and international peers in the several information exchange

categories.13 The results reveal significant differences by scientific field. The positive

effects of holding a post-doc early in the academic career regarding the information

exchange behavior are particularly evident in the health sciences and humanities.14 In

contrast, holding a post-doc earlier in the career does not lead a faculty member in

engineering to have greater information exchange with international peers.

Nonetheless, the effects of holding a post-doc foster information exchange with inter-

national colleagues later in the career in distinct scientific fields such as the exact sciences

and the social sciences. In the exact sciences, faculty members who held a post-doc tend to

have a higher information exchange intensity with international peers on research and

teaching activities, innovative subjects and articles, and equipment and research techniques

than their counterparts who did not hold a post-doc. In the social sciences, faculty members

who held a post-doc also showed higher information exchange intensity with international

peers on research and teaching activities, as well as on innovative subjects and articles than

their colleagues who did not hold a post-doc position.

For all scientific fields, except engineering, there are benefits in terms of information

exchange dynamics with the international scientific and academic communities from

holding a post-doc earlier in the career, thus reinforcing the results of the analysis for the

higher education system as a whole.

The positive effect of holding a post-doctoral position is deemed to foster the inte-

gration of the national academic scientific base within the international community for

most scientific fields. It is then also important to understand if the effects of holding a

post-doc also impact positively on academic scholarly production in distinct fields. This is

shown in Table 11. The analysis by scientific field is only performed for the teaching and

13 Due to the reduced number of observations the analysis by scientific field is only performed for the whole
sample.
14 In the humanities, the only non significant category of information exchange with international peers is
on research and teaching activities.
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research functions of the university. It is as such because as the summary statistics indicate

(see Table 1), the extremely low number of prototypes and patents make any consistent

analysis of the outreach function of the university unfeasible. Furthermore, these scholarly

outputs tend to be mostly related with two (mostly three) scientific fields. It would not

make much sense, for instance, to do a prototype and patent analysis for the humanities or

for the social sciences.

The effects of holding a post-doc have positive effects mainly in the research function

of the university. In the health sciences, exact sciences, and engineering, faculty members

who held a post-doc produce more articles in refereed journals than those who did not

hold a post-doc. The significant and positive effect of holding a post-doc regarding the

production of articles in refereed journals for these scientific fields demonstrates the

critical importance of holding a post-doc early in the academic career, as the production

of articles in refereed journals is the preferred means of diffusion of research results in

these scientific fields (Levin and Stephan 2001). In this context, the negative effect that

holding a post-doc has on the production of books in the exact sciences is rather unim-

portant, since this is not the primary form of scientific communication in that particular

field. The above results also show that, despite the fact that holding a post-doc position at

the beginning of the academic career in engineering does not seem to foster increased

information exchange, it has a positive effect on increasing the research production in that

field.

The positive effects of holding a post-doc are also perceived in the social sciences.

Faculty members who held a post-doc write more books (a critical scientific output in the

social sciences) than faculty members who did not hold a post-doc. The only scientific field

where holding a post-doc has no effect in the research production of faculty members is the

humanities.

On the teaching function of the university, results are mixed. If in the health sciences

holders of a post-doctoral position tend to supervise more undergraduate and doctoral

theses, in the exact sciences they tend to supervise less masters theses and in the

humanities less doctoral theses. In the social sciences, faculty members with a post-doc

supervise only more masters theses and, in the engineering field, holding a post-doc is not a

decisive factor to supervising more or less theses and, therefore, has no impact on

supervision. The mixed results on teaching seem to underline the fact that holding a post-

doc is particularly beneficial for the research function of the university, but not necessarily

for its teaching function.

Conclusion

In this article, the impact that doing a post-doc has on scholarly production and on the

integration in international academic networks by academics of a country that is struggling

to enlarge and improve its academic research base is assessed. It is found that academics

that did a post-doc tend to exchange information on scientific and academic subjects with

their international peers more frequently than their colleagues without a post-doc. The fact

that faculty members with a post-doc are more intensively engaged in information

exchange with international peers highlights the importance of postdoctoral study in any

national scientific system. Post-doctoral academics have the potential to become key

players, bridging knowledge between national and international scientific and scholarly

networks. This is particularly evident in the younger generations of scholars and in those
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that have spent the post-doctoral period in institutions outside of the Mexican higher

education system.

The results suggest that international mobility at the time of the post-doc is critical.

The empirical results of this article support Melin’s (2004) analysis that the post-doctoral

period spent abroad has the effect of integrating academics in the international com-

munity, while at the same time functioning as an enabler of scientific collaboration. It is

known that mobility is deemed to foment contacts and knowledge transfer, but this

article research shows that in order to reap long-term benefits in terms of international

openness from the post-doctoral period, it is increasingly relevant that this period is spent

beyond national borders. In an increasingly global world where a growing number of

scholarly activities are performed at international level such assessment makes sense.

After all, knowledge flows are increasingly global and the active participation and

engagement in internationally-oriented networks is critical to absorb the most advanced

knowledge and learning methodologies for academic research and teaching practices

(Mahroum 2000).

The analysis also shows that academics that did a post-doc earlier in their careers also

tend to have higher scientific outputs than their colleagues. The post-doc period has a

strong impact on the publication behavior of academics, and this is not surprising as the

post-doc, which is usually carried out immediately after the completion of the doctoral

degree or within a few years of its completion, is undertaken at a time when the scholarly

identity of the academic is being forged (see Henkel 2004). For most of the scientific fields,

academics with a post-doc have a greater scientific output in the preferred means of

dissemination in their respective fields (except for the humanities, where holding a post-

doc has no impact on scientific output). In contrast, holding a post-doc does not have any

significant impact on the teaching or outreach functions of the university, in spite of the

fact that academics holding a post-doc supervise 18% more doctoral theses than their

colleagues who did not do a post-doc. However, the doctoral thesis has in many cases a

larger component of research than teaching. The inconsistent results regarding teaching

activities by scientific field suggest that the critical impact of doing a post-doc for the

academic career productivity affects the development of research activities, not teaching

activities.

Overall, the results from this research indicate that public funding of post-doc fellow-

ships can be a good investment for the academic research development of a country, and

therefore, for the development of a country scientific system if at the end of the post-

doctoral period, post-docs are hired as faculty. If this is the case, then this article shows that

a greater scientific production and a more frequent and stable interaction with the inter-

national scholarly community is bound to happen, something that is critical for countries

developing their scientific base such as Mexico.

Appendix

See Tables 12, 13, 14, 15, and 16.
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académica en México en la última década. México: ANUIES.
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