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Abstract

As an example of a recent emerging economy, Vietham has witnessed changes in its research
policies and productivity during the last ten years. Since the establishment of the National
Foundation for Science and Technology Development (NAFOSTED) in 2008, the Vietnamese
scientific community had adapted to new international standards in 2014 and 2017, which resulted
in different productivity between social sciences and humanities (SSH) disciplines. Therefore, to
understand the effects of new research policies, this study deploys Bayesian analysis on a
comprehensive dataset of 1,564 Vietnamese authors in the 2008-2018 period. The dataset was
extracted from the exclusively designed Social Sciences Humanities Peer Award (SSHPA) database
(http://sshpa.com/). Various factors are considered in the data collecting process, including age,
gender, new authors in a year, leading authors, co-authorship, and journal’s Impact Factor (JIF).
The findings indicate three main characteristics of the Vietnamese SSH community after the
research policy application. First, in terms of output, Economics is the dominant field relative to
other SSH’s disciplines in Vietnam. It has contributed 858 publications in 12 years, about two times
as much as the total output of Education, the second place. Economics also experiences a high level
of contribution from authors at the age of 40-44 and nearly 500 new authors within the period.
Secondly, despite a rapid rise in the number of lead authors, gender disparity among disciplines is a
critical issue. Male researchers outnumber female ones in Economics and Social medicine, with
Education being the sole exception. Lastly, authors in Education appears to have less international
collaboration than those in Social medicine, Economics, and other fields. The success of Economics
could be a reference point for other SSH disciplines to increase their research output. These findings
enable a better understanding of SSH research policy application and call for a more suitable policy
to support female academics in a number of SSH fields.

Keywords: Social sciences and humanities; social medicine; Education; scientific productivity;
research policy application; economics; SSHPA database; Vietnam.



I. Introduction

Any country should have a desire to improve its scientific quality and productivity, whether it is a
developed or a developing economy. Such improvement has resulted in the success of an emerging
economy like China. The nation has become a scientific powerhouse, challenged the leading sciento-
economic powers, and evolved into one of the world’s most considerable potentials in science (Zhou,
2009; Viglione, 2020; Abritis et al., 2017). One can say the application of a good research policy
could help a country reach a higher rank in the list of world’s leading scientific producers. In this
case, China’s strategic plans and policies to boost scientific productivity have yielded desirable
results (Wu, 2019). The current situation of Vietham shares many similarities with China 20 years
ago, which is an emerging economy with an advantage of a large population. As a rising economy
with a population of 97 million people, Vietnam has the potential to contribute quality publications to
the international scientific community, especially having trained more than 25,000 Ph.D. holders
(VNS, 2018b). Realizing the benefits of a better Social Sciences and Humanities (SSH) community,
the Vietnamese government has implemented new international standards to drum up its ranking in
the world scientific productivity.

From 2011 to 2017, the Vietnam National Foundation for Science and Technology Development
(NAFOSTED) - the equivalent of the United States’ National Science Foundation—funded 384 SSH
research projects, with an average budget of VND745 million (~USD223,000) per year. Within this
period, roughly one out of four funded projects belonged to the discipline of Economics (95/384)
(Nafosted, 2018). Pressure on doctoral candidates and established scientists to publish can be
traced to the introduction of Circular 37/2014/TT-BKHCN in 2014, which requires all national
projects to result in ISI/Scopus publications (Nafosted, 2018), and Circular 08/2017/TT-BGDDT in
2017, which requires Ph.D. candidates to publish at least two articles in ISI/Scopus journals (Nguyen
et al., 2019). Consequently, the number of funded projects had drastically decreased, from an
average of 71 projects per year in 2011-2014 to only 23 projects per year in the 2015-2017 period.
From these numbers, one can see that the scientific productivity of Vietham SSH researchers was
affected due to the implementation of the new policies. At the same time, the introduction of new
policies might result in changes among SSH disciplines in Vietham. This study sets out to investigate
the following research question:

“How new research policies affect scientific productivity among Vietnam's SSH disciplines for
the 2008-2018 period?”

To answer the question, a Bayesian analysis was applied to a dataset of publications of 1,564
Vietnamese authors in the period. The analysis will take into account three important milestones:
the emergence of NAFOSTED in 2008, and the two new research policies issued in 2014 and 2017.
However, first, a literature review of previous researches related to the SSH research policy
application will be presented.

II. Literature Review
1. Research policy and scientific productivity
In recent years, empowered by digitalization and lower computing cost, the various effects of

research policy changes have become easier to study. For example, the European Research Area
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(ERA), with its main task in integrating the scientific resources and programs of the European Union
(EU), has created many changes in their research policies and in the way research is governed,
conducted and performed across Europe since 2000 (Kastrinos, 2010). According to Kastrinos’s
study, SSH research plays an important subset of science, and thus the viewpoint can be illustrative
of the overall national science policy scene. The European targeted to establish their market for
research-funding across the board; by offering responsive-mode project funding to the best
scientists, effectively forcing all national science-funding agencies in Europe to react to its existence.
The EU aims to promote collaborative, interdisciplinary research that includes the Humanities as well
as the Social Sciences (Griffin, 2006). As a result, two ERA-NET scheme projects were launched,
which allowed national and regional authorities to identify research programs they wished to
coordinate or opened up mutually, bringing together funding agencies from a total of 16 member
states, as well as non-EU countries: Norway, Switzerland, and Canada. Both networks have been
successful in launching SSH joint program with a common research budget. Then three such
common programs have been launched on the themes of religions; migration; creativity and
innovation; and inheritance and identity, in which participating nations have contributed more than
€40 million (Kastrinos, 2010). A drawback is that the collaborations formed to capitalize funding
opportunities are believed to be only effective in enhancing researcher productivity in the short run
(Defazio, Lockett & Wright, 2009).

In general, formulating research policies for SSH requires an understanding of the characteristics of
research groups and individuals. Previous studies have shown that the characteristics of research
groups (e.g., size and multidisciplinary) and individuals (e.g., academic status and star scientist)
exerted a certain influence on scientific productivity (Olmos-Pefiuela et al., 2014). A body of
research about those characteristics was conducted in Western SSH study and contributed to their
well-developed policies application. For instance, Lowe and Gonzalez-Brambila (2007) carried out an
individual-level research measuring researchers’ productivity in 15 U.S. research institutions as the
number of journal articles published per year. The authors concluded that entrepreneurs are more
productive than their coauthors and graduate school peers. The evidence indicated that promoting
entrepreneurial faculty was worthwhile, and more support for the graduate students should be
considered in the progress of revising the SSH research policy. Another study showed that university
research often lacked trained younger research personnel, inadequate government research
funding, and a research culture that values research activities (Harman, 2010).

The factors such as the academic level of researchers, social and cultural environment, economic
and political systems are also critical to the development of social sciences research policies (Zhou,
2009). An environment in which different classes of society are encouraged to contribute to the
scientific production can bring more diverse perspectives to social scientists; hence, a more critical
study can be presented in the future. China, as an emerging economy, did succeed in diversifying
the scientific workforce under the Maoist era (Wu, 2019). According to Wu’'s (2019), women,
peasants, and young people are encouraged to challenge the social class and workplaces and
applauded for their contributions to science. The World-Class University (WCU) institutions such as
Perking, Tsinghua University also emphasize on attracting overseas talents for their high academic
level (Yang and You, 2018). In recent years, with the rise of the Chinese economy and the
government’s policies of attracting talents from aboard, more voices were heard, and suggestions
were given by social science researchers residing in mainland China. The nation’s social science



research is, thus, equally nationally and globally oriented; its research structure has been rather
stable over the years (Liu, Hu, Tang & Wang, 2015).

2. Overview of Viethamese SSH productivity

Historically, Viethamese SSH researchers have been criticized for having a rather low output, hence,
a low contribution to the international academic community. Hien (2010) compared 11 East and
Southeast Asian countries in terms of the total number of publications in international peer-reviewed
journals per one million people, and the role of domestic researchers in peer-reviewed publications.
The results showed that Vietnam was one of the countries with low performance and high
dependence on international authors. Not so many Vietnamese researchers have high credibility on
the world map of SSH research. Employing the Web of Science (WOS) database from 1991 to 2010,
Nguyen and Pham (2011) concluded that Vietnamese authors accounted for only 6% of the total
output of the Southeast Asian region. Part of the reason is due to the low quality and poor credibility
of domestic scientific journals (Vu et al., 2019). A study using Scopus data found the result of
Vietnamese authors’ shortage as the international collaboration accounted for 77% of the country's
research output (Manh, 2015). This share was reaffirmed once more using International Scientific
Indexing (ISI) data in 2017 (Nguyen et al., 2017), with 90% of Vietnamese researchers published
articles as co-authors, and collaborated at least 13 times on average, mostly in a non-leading role.
In summary, previous studies have highlighted the weakness of Vietnamese SSH researchers in
scientific productivity, international standardize, sustainability and credibility, and the lack of
proposed solutions to improve the circumstance for a long time.

One of the biggest debates when it comes to social sciences or academic publishing in Vietnam is
the adoption of international scientific standards. In-depth interviews with 20 Vietnamese senior
researchers in SSH suggested that they had pressures and incentives to publish in international
journals (Pham and Hayden, 2019). According to the authors, Viethamese social science researchers
have several challenges in reaching world-class standards, such as language barriers, lack of
awareness concerning international publishing practices, and the absence of proper incentives,
whether that be financial or professional promotions. Another research found the barriers to
international publication are inadequate time and lack of funding for research (Pho and Tran, 2016).
The authors also showed that researchers’ obstacles to international publication might vary across
faculties (or disciplines), ages, qualifications, education, research, and publication experience.

For such a long time, social science and humanities scholars reportedly published more often in their
mother tongue, and in journals with a limited distribution (Line, 2000). One of the reasons is
because SSH research topics are sometimes more local in orientation; therefore, the target
readership may be limited to a country or region, and it can be expressed and understood only by
the culture that shapes them (Glanzel, 1996; Hicks, 1999; 2004; Webster, 1998). Likewise, Dr. Tran
Nam Binh from RMIT University Vietnam stated that “Because of the nature of the field, social
science in Vietnam is less globalized than hard science.” (Tran et al., 2019), and many Vietnamese
social scientists are still not entirely familiar with the modern format of presentation, citation,
review, and methodology.

Moreover, even among scientists who have published in indexed international journals, there have
been signs of its low sustainability, such as the lack of information distribution in the co-authorship
network, or a high level of reliance on a few highly connected members in the networks (Ho et al.,



2017). Results suggested that only specific groups such as first-authorship and seniority (age 40 —
50) appeared to have crucial contributions in the community (Vuong et al., 2017; Vuong et al.,
2018). Vuong et al. (2018) also found that authors working at research institutions had much lower
scientific output than those affiliated with universities. The difference between university-researcher
and institution-researcher in Vietnam is striking because the government’s investment in higher
education is relatively low, and higher education is still struggling between being controlled by the
government and being fully autonomous (Salmi and Pham, 2019).

Fortunately, the establishment of NAFOSTED in 2008, followed by two new policies in 2014 and
2017 (Figure 1), appeared to trigger positive changes in terms of research output of SSH (Ho et al.,
2017). The number of ISI-indexed publications from Vietnam thus has been rising five times since
2009 (Adams et al., 2019). Another study estimated that the publication output grew by 17% a year
within the fields of SSH alone from 2008 to 2018 (Vuong, 2019b). There are some indications of
international collaboration being able to increase the quality and reputation of Viethnamese science
(Manh, 2015; Nguyen et al., 2017; Vuong et al., 2019). Looking into more details, some specific
fields in SSH, such as Economics and Education, have increased their productivity (Vu et al., 2019;
Wu, 2019).

The Vietnam Circular Circular
National 37/2014/TT- 08/2917/TT-
Foundation for BKHCN was BGDDT in 2017,
Science and introduced, which which required
Technology sets international Ph.D. candidate
Development publications in to publish at least
(NAFOSTED) ISI/Scopus journals 2 articles in

was founded by as the standard for ISI/Scopus

the Decree the head of the journals.
122/2003/ND-CP project and

and started research result.

operation.

Figure 1: Timeline of main SSH research policies in Vietnam 2008-2018

Given this background, there is a shortage of studies looking at the fine-grained details of the
possible effects of new policies on different disciplines of SSH in Vietnam. Most of the previous
studies looked at the macro-level picture of Viethamese science. Hence, this paper sets out to
explore the output of three major fields (Economics, Education, and Social medicine) and compare
them with the rest (Others) in the period 2008-2018.



III. Methodology
1. Materials and method

A comprehensive dataset of scientific productivity of Viethamese SSH researchers from 2008 — 2018
was extracted from the Social Sciences and Humanities Peer Awards (SSHPA) database, a
homemade semi-automatic database that was built to record scientific productivity of Viethamese
SSH researchers. Details of the design logic and the architecture of the SSHPA database were
thoroughly explained in Vuong et al. (2018)’s studies. The dataset (publicly available on GitHub:
https://github.com/sshpa/bayesvl/tree/master/LectureNotes/6.SSHPA/Data) contained records of
3,238 authors, in which 1,564 are Vietnamese (854 males, 705 females, and we have not identified
any author that belongs to the LGBTIQ+ group); 2,410 articles that were published in 1,171 journals
(as of September 9, 2019, 23:43:01.040). The report of gender in this article follows the SAGER
guidelines (Heidari et al., 2016). Using descriptive statistical analysis, four main fields were chosen
to investigate the Viethamese SSH researchers’ productivity, including Economics (econ), Education
(edu), Social medicine (med), and Others (others). Demographic and academic characteristics, such
as age, gender, new authors, leading authors, co-authorship, and Impact Factor, were also taken
into account.

Besides, the Bayesian approach was deployed for data analysis for the data about age and gender.
Bayesian analysis was performed with the bayesvl package in R (La and Vuong, 2019). The bayesvl
package and R statistical software were chosen for their potent capacity for generating graphics,
diagnosing, and presenting research results from simulated data using Markov Chain Monte Carlo
(MCMC) method. Moreover, the application of Bayesian statistics also aimed at improving the
research process and solving the problems posed by frequentist statistics, such as the plausibility of
results, the reproducibility crisis, and the controversy related to interpreting the “p-value” (Vuong,
2018).

2. Research questions

To answer the above research question, which is how changes in research policies affect the
scientific productivity of the Vietham SSH community in the 2008-2018 period, we aim to answer
more specific questions listed in Table 1.

Table 1. Questions

Characteristics of the Questions
data

Age e At which age do the authors have the highest productivity?
e Is there any difference in the age of the author in each field?

Gender e Is there any gender difference between the number of
publications and researchers in each field?

e What is the difference between the age of male and female
researchers?

New Authors e What are the variations in the number and the growth rate of




new authors across research fields from 2008 to 2018?

What is the average age of new researchers in each field?

Is there any difference in the gender of new authors in each
field?

Lead Authors

Does the number of lead authors grow, and is there any
difference between the fields?

What are the differences based on age, the gender of the lead
authors, in comparison with other authors?

Co-authorship

How is the number of articles distributed according to the
number of co-authors among disciplines?

What is the difference in terms of the number of international
collaborations among disciplines?

Journal Impact Factor

How is the number of articles distributed by impact factor groups
among disciplines?
Does the impact factor among disciplines grow over the year?

IV. Results
1. Age

1.1. Descriptive statistics

In SSH areas, most articles were written by researchers aged from 30 to 45 years old (444 authors).
Figure 2 shows that 40 years old is the average age for researchers in each field from 2013 to 2017.
After 2017, the average age has been slowly declining towards 37-38 years old.
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Figure 2. The average age of researchers in each field by year

Figure 3 shows the average number of publications in each age group. In Economics, Social
medicine, and Others, the average number of papers all peaked when authors are in their 60s or
more. Meanwhile, the productivity peak of Education researchers is in their 35-39, and then the
average number slowly declines when they get older. The average output levels in Economics,
Education, and Others are similar with around 2.1 articles per age group. In Social medicine, the
average is higher, with 2.8 articles. In Economics (Figure 3), most of the authors under 40 have
fewer publications than the average, except for the age group of 50 — 54. In Education (Figure 3),
most of the age groups have similar productivity; only those of 35-39 group achieve better than
average productivity.
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Figure 3. The average number of papers in each age group

1.2. Bayesian analysis

The Bayesian analytical model to determine the association between the age of authors in each field
and the number of articles can be shown as:

Oarticle ~ CIage[qﬁeld]

In this model, the outcome variable Oaige is the number of articles in each age group, and each
field, the dependent variable q, includes age and field, which is distributed into two layers of
hierarchy. There are four levels of the variable ageq: Economics, Education, Social medicine, and
Others. The variable a.ge allocates authors into nine age cohorts of five years, from 25 to 60+. As
there are the same numbers of age cohorts for each field, the age variable eventually has 36 levels



of values (4 fields x 9 age groups). The Stan code can be found in the Supplementary (Table S1).
The result of the model simulation is as follows (Table 2):

Model Info:
nodes: 3
arcs: 2
scores: NA

formula: article ~ a_agenum[agenum]

Estimates:
Inference for Stan model: 360396df8dfc64b1ff2509fe87675927.
4 chains, each with iter=5000; warmup=2000; thin=1;

post-warmup draws per chain=3000, total post-warmup draws=12000.

mean se_mean sd 2.5% 25% 50% 75% 97.5% n_eff Rhat

a_agenum[1] 2.07 0.010.481.111.742.082.40 3.01 1573 1.00
a_agenum[2] 1.77 0.010.321.131.551.772.00 2.37 1533 1.00
a_agenum[3] 1.91 0.000.26 1.411.74 1.91 2.08 2.40 9800 1.00
a_agenum[4] 2.04 0.010.241.591.88 2.04 2.20 2.51 1139 1.00
a_agenum[5] 2.62 0.000.252.12 2.452.62 2.79 3.11 4441 1.00
a_agenum[6] 2.39 0.010.321.772.18 2.40 2.62 3.01 3031 1.00
a_agenum[7] 1.99 0.000.391.221.751.99 2.26 2.7511168 1.00
a_agenum[8] 2.27 0.010.451.391.96 2.27 2.56 3.16 1560 1.00
a_agenum[9] 2.39 0.020.501.452.042.372.72 3.37 7911.01

a_agenum[10] 2.24 0.01 0.56 1.151.86 2.24 2.59 3.36 1842 1.00
a_agenum[11] 2.01 0.010.46 1.08 1.73 2.02 2.31 2.91 5140 1.00
a_agenum[12] 1.98 0.020.401.221.721.97 2.23 2.82 274 1.01
a_agenum[13] 2.38 0.02 0.351.712.152.38 2.62 3.05 3751.01
a_agenum[14] 1.92 0.010.381.17 1.67 1.92 2.18 2.64 2247 1.00
a_agenum[15] 1.98 0.010.431.111.702.00 2.27 2.81 6974 1.00
a_agenum[16] 2.03 0.01 0.50 0.98 1.69 2.04 2.37 2.98 6519 1.00
a_agenum[17] 1.97 0.010.550.851.62 1.99 2.36 2.98 2336 1.00
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a_agenum[18]
a_agenum[19]
a_agenum[20]
a_agenum[21]
a_agenum[22]
a_agenum([23]
a_agenum[24]
a_agenum[25]
a_agenum[26]
a_agenum[27]
a_agenum[28]
a_agenum[29]
a_agenum[30]
a_agenum[31]
a_agenum[32]
a_agenum[33]
a_agenum([34]
a_agenum[35]
a_agenum[36]

sigma_agenum

2.20 0.01 0.56 1.051.86 2.19 2.56 3.29 10072 1.00

2.56 0.03 0.511.59 2.21 2.53 2.89 3.58
2.86 0.010.38 2.16 2.61 2.86 3.10 3.63
3.24 0.01 0.39 2.49 2.97 3.24 3.50 4.02
2.26 0.01 0.38 1.55 2.00 2.26 2.52 3.01
2.08 0.010.351.371.852.09 2.33 2.77
3.31 0.010.43 2.48 3.00 3.30 3.60 4.19
2.12 0.010.471.201.83 2.122.43 3.05
2.67 0.010.501.74 2.33 2.64 2.99 3.72
3.02 0.010.591.96 2.62 2.99 3.37 4.28
2.26 0.01 0.47 1.331.96 2.26 2.56 3.20
1.88 0.000.331.23 1.67 1.87 2.10 2.52
1.92 0.000.241.451.76 1.92 2.08 2.41
2.08 0.000.23 1.61 1.93 2.08 2.24 2.53
2.14 0.01 0.26 1.66 1.96 2.14 2.32 2.66
1.99 0.010.311.371.77 1.98 2.20 2.58
1.72 0.000.370.97 1.491.721.97 241
2.35 0.040.44 1.14 2.09 2.37 2.64 3.14
2.22 0.010.421.441.93 2.22 2.51 3.06

390 1.01
4226 1.00
3718 1.00
676 1.00
4480 1.00
2021 1.00
5216 1.00
3042 1.00
2823 1.00
8383 1.00
8219 1.00
7934 1.00
6191 1.00
1597 1.00
448 1.01
6220 1.00
133 1.02
1044 1.01

0.55 0.000.14 0.31 0.45 0.54 0.64 0.85 2026 1.00
a_fieldnum[1] 2.32 0.01 0.22 1.94 2.18 2.31 2.46 2.79 992 1.00
a_fieldnum[2] 2.10 0.00 0.22 1.62 1.97 2.12 2.26 2.51 4999 1.00
a_fieldnum[3] 2.32 0.01 0.21 1.94 2.18 2.31 2.45 2.76 982 1.00
a_fieldnum[4] 2.23 0.00 0.20 1.83 2.09 2.23 2.35 2.63 3075 1.00
a0_fieldnum 2.24 0.01 0.29 1.68 2.10 2.24 2.37 2.82 1172 1.00
sigma_fieldnum 0.36  0.01 0.46 0.03 0.11 0.23 0.43 1.48 1584 1.00

The visual diagnostic of MCMC chains is shown in Figure S1 in Supplementary. In Figure 4, the
productivity of each field is presented. The average lines in economics, education, and others are
similar, around 2.1 articles. In social medicine, the average is higher, with 2.8 articles. In economics
(Figure 4a), most of the authors who are under 40 have fewer publications than the average (the
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Table 2: The results of the simulation for the Bayesian model of age.




red line), except the age group of 50 - 54. The age group of 40 — 44 has been leading in
productivity, while the age group of under 25 is aiming to surpass the average line.

In education (Figure 4b), most of the age groups have similar productivity, only the age groups of
35 — 39, older than 60, and under 25 are achieving better the average productivity. For social
medicine (Figure 4c), the 45 — 40 age group is with the highest productivity, while in the others
(Figure 4d), the 55 — 59 has the highest productivity.
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Figure 4. The Bayesian analysis of the productivity of researcher according to age and discipline

2. Gender

2.1. Descriptive analysis

Figures 5 and 6 show that male has a significantly high number of publications and surpasses
female in Economic and Other fields. In the Medical field, there is a slightly higher number of
publications by males than females, but the number of female researchers exceeds that of their
male counterparts; therefore, Medical is the only field in which gender disparity is not observed.
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Interestingly, in the field of Education, female surpasses male in both the number of publications
and researchers.
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Figure 5: The total number of publications by gender and discipline
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Figure 6: The number of researchers by gender and discipline

Table 3 shows that the average age of male researchers is relatively higher than that of the female.
In both genders, researchers in Economics have the lowest average age, while those in Other fields
have the highest average age. However, as an author can be inputted many times in the database
at different ages, the difference in the average age between male and female researchers is
demonstrated more clearly from the longitudinal angle.
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Field Male Female
eco 41 36
edu 41 36.8
med 41.8 37.3

other 42.4 37.4

Table 3: Average age of male and female researchers by discipline
2.2. Bayesian analysis

In the Bayesian analysis, the outcome variable is the number of publications. The model consists of
two independent variables of gender — “gender”, and research field — “fie/d’ with two hierarchies as
follows:

Oarticle ~ Clgender[aﬁeld]

The summary of the model simulation is shown in Table 3. The Stan code and the visual diagnostic
of MCMC chains are available in the supplementary (Table S2, Figure S2).

Model Info:
nodes: 3
arcs: 2
scores: NA

formula: article ~ a_sexnum[sexnum]

Estimates:
Inference for Stan model: 035712053c5a338398e40373299bed04.
4 chains, each with iter=5000; warmup=2000; thin=1;

post-warmup draws per chain=3000, total post-warmup draws=12000.

mean se_mean sd 2.5% 25% 50% 75% 97.5% n_eff Rhat
a_sexnum[1l] 3.21 0.000.27 2.68 3.03 3.20 3.39 3.74 6761 1
a_sexnum[2] 2.07 0.010.351.381.832.072.32 2.75 3535
a_sexnum[3] 2.09 0.010.511.061.742.10 2.44 3.05 4004
a_sexnum[4] 2.55 0.000.44 1.67 2.26 2.56 2.85 3.42 11264

1
1
1
a_sexnum[5] 4.38 0.010.45 3.50 4.08 4.37 4.68 5.27 5921 1
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a_sexnum[6] 3.13 0.00 0.41 2.33 2.853.133.41 3.96 7026 1

a_sexnum[7] 2.66 0.000.262.142.47 2.66 2.83 3.18 11281 1
a_sexnum[8] 2.41 0.000.321.792.202.422.63 3.03 7044 1

sigma_sexnum 1.12 0.010.550.470.78 0.99 1.30 2.48 2103 1
a_fieldnum[1] 2.84 0.01 0.67 1.49 2.49 2.85 3.20 4.18 5907
a_fieldnum[2] 2.98 0.01 0.66 1.72 2.62 2.95 3.33 4.40 5292
a_fieldnum[3] 2.79 0.010.70 1.43 2.45 2.81 3.13 4.10 6471
a_fieldnum[4] 2.62 0.01 0.69 1.18 2.26 2.66 3.00 3.89 5216
a0_fieldnum 2.80 0.010.83 1.06 2.46 2.82 3.16 4.45 3349
sigma_fieldnum 0.92 0.03 1.16 0.06 0.26 0.56 1.11 4.06 1519 1

L S UL T G S O S Y

Table 3: The results of the simulation for the Bayesian model of gender.

Figure 7 displays the distribution of posterior probabilities according to gender in each field. In the
Economic and Medical fields, male researchers have a substantially higher probability of producing
more articles than female researchers. Moreover, male researchers are more productive than female
counterparts in Other fields, but the disparity is small. Only in the Educational field that female
researchers have slightly higher outcomes than male researchers.
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Figure 7: The Bayesian analysis of the article outcome according to gender and discipline

3. New authors

A new author is reported when the author appears in the SSHPA database for the first time during
the period from 2008 to 2019. However, the data in 2008 was not accurate because all the authors
inputted were considered as new authors, so the data from 2010 was supposed to provide higher
accuracy. In general, the number of new authors among Social Sciences and Humanities fields had
grown rapidly since 2017, which hinted at a significant increase in human resources that can carry
out proper research (see Figure 8). During 2010 and 2018, the annual growth rate was
approximately 21.82%.
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Figure 8: The number of new authors in Social Sciences and Humanities during 2008-2018

Figure 9 presents the variations in the nhumber of new authors during the 2008-2018 period in four
categories: Economics, Education, Social medicine, and Other fields. Notably, Economics discipline
has reached the highest number of new authors within four categories in 2017 but gradually
decreased afterward, in contrast with the rise of the other three disciplines. Economic and Other
fields are the two areas with the highest number of new researchers in 2018, contributing to the
total number of 497 and 460 researchers, respectively.
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Figure 9: The number of new authors across disciplines during the 2008-2018 period

From Figure 10a to 10d, the number of new male and female researchers is on the rise in all fields,
but they are in various numbers across fields. The number of new female researchers in Educational
surge and even double the number of male counterparts in 2013 and 2018 (see Figure 10b). The
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distribution of new male and female authors in the Medical field is comparatively equal, and in some
years — 2010, 2012, 2016, new female researchers exceed male researchers (see Figure 10c).

On the other hand, in the Economic and Other fields, the number of new male researchers has been
dominant, despite the rapid growth of new female researchers.
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Fig 10a): Economic field
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Figure 10: The number of new authors by gender and discipline during 2008-2018.
4. Lead authors

Lead authors are defined in this paper as authors who drastically outperform others in research
output; they are comprised of outliers in the dataset. The numbers of new leaders are computed on
a yearly basis. The figure below presents the growth in the number of new lead authors per year
during the 2008-2018 period (see Figure 11). Each box plot represents the distribution of new lead
authors by disciplines. There is a clear upward trend with small fluctuations; the overall increase is
exponential, picking up steeply around the year 2014.
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Figure 11. Number of new lead authors by year.

This section aims to answer the following questions: What is the profile of these outstandingly
productive authors, and how do they differ from their average counterparts? We first study the
mean age of lead authors, which is described in Figure 12.
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Figure 12. Mean age of leading authors by year and discipline.
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The mean age of lead authors seems to hover around mid-thirties to early forties. There is a slight
upward slope, suggesting that authors were having their "boom” in productivity at an increasingly
older age. As a general observation, lead authors seem to be the youngest in Education and the
oldest in Economics.
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Figure 13. Number of the lead authors by gender and fields

Figure 13 provides a more detailed view of lead authors by gender in each discipline. As a general
observation, there are more males than females, most noticeably in Economics where the number of
males nearly doubles that of females. The reverse can be observed in Education, where women
have consistently been dominating since 2011 and even have a drastic increase in 2018. The
Medical discipline, on the other hand, seems to strike a delicate gender balance.
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5. Co-authorship

The Social medicine field is the most collaboration-oriented field among disciplines; papers are
usually published by groups of co-authors ranging mostly from 2 to 11 authors (see Figure 14c). In
Economic and Other fields, most of the papers are written by 1 to 5 (co-)authors, but the dominance
of solo paper is witnessed in Other fields (see Figure 14a and 14d, respectively). In contrast to the
common collaborating trend, Education is relatively unique; papers in this field obtained a fewer
number of co-authors than other disciplines (see Figure 14b).
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Fig 15d): Other fields

Figure 15: The distribution of international collaborations by countries among disciplines

Compared to Education and Social medicine, Economics and Other fields have a remarkably higher
number of international partners with 62 and 56 countries (Figure 15), respectively; most of the
collaborations are with a wide range of countries around the world. Meanwhile, the collaboration
network in Education and Social medicine is narrow, with only 28 and 40 countries, respectively.
Australia and North America are two major collaborating partners across disciplines, which indicates
the collaborating tendency with Western developed countries within the Vietnamese scientific
community.

6. Journal Impact Factor (IF)

Table 3 presents the percentage of articles according to the IF group among disciplines. Educational
papers published in journals without IF occupies 75.7% of the total articles in the discipline, which is
the highest proportion among the four areas. In contrast, articles in Medical fields obtain relatively
high IF, as 65.4% of total articles have an IF higher than 1. The IF of papers in Economic and Other
fields is comparatively even, and more than 90% of articles receive IF less than 3 (Table 4).

Table 4: The number and percentage of articles according to impact factor group among disciplines

=0 <=1 <=2 <=3 <=4 | <=5 [ <=6 | <=7 | <=8 | >8 Total

Eco 59.5% | 13.2% | 15.4% | 6.2% | 3.9% | 1.4% | 0.1% | 0.2% | 0.1% | 0.0% | 1011

Edu 75.7% | 9.1% | 10.2% | 4.1% | 0.3% | 0.0% | 0.6% | 0.0% | 0.0% | 0.0% | 342

Med |30.8% |3.8% |19.7% | 28.9% | 9.5% | 4.8% | 1.6% | 0.0% | 0.3% | 0.6% | 315

Other | 55.1% | 11.3% | 15.3% | 9.5% | 4.3% | 2.5% | 1.2% | 0.3% | 0.1% | 0.4% | 936
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Excluding articles published in journals without IF, papers led by Vietnamese researchers in the
Economic and Educational fields were mainly published in journals whose IF was less than or equal
to 2, while those in the Medical field were mostly published in journals whose IF ranged from
between 2 and 3. The number of articles published in journals whose IF was more than 5 dropped
dramatically, especially in the Educational field. Besides, there was merely one paper published in a
journal with an IF of 8 or higher. In the Economic and Other disciplines, the average IF did not have
a specific pattern and fluctuated erratically over time. During the 2010-2018 period, the Medical field
observed a decreasing trend of average impact factor, whereas the Education field witnessed an
increasing tendency of IF from 2014 to 2018. However, the Medical field still obtains the highest
average IF at 2.58, while Other fields come after at 2.15.
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Figure 16: The number of articles led by Vietnamese researchers according to impact factor group
among disciplines

Overall, new male researchers were found to be older than female counterparts in almost fields —
Economic, Educational, and Other fields (Figure 16). In the Medical area, the average age of new
male and female authors fluctuates over time and does not illustrate a clear pattern. The findings
also suggest lead authors of Vietnamese SSH are often around mid-thirties to early forties, with the
oldest in Economics and youngest in Education. It is remarkable that new female Economic authors
are much younger than males, but the age gap has gradually diminished since 2014. All the figures
suggested an improvement in terms of gender balance in Viethamese SSH; however, one must not
overlook the fact that the majority of researchers remained in Economics, the discipline with stark
male dominance. Economics was also the discipline receiving the most investments, grants and
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regarded as the most substantial social science discipline, especially for their role in national growth.
More on this will be discussed in detail in the following section.

V. Discussion
1. The limitation of the study

This study has several limitations. Firstly, the cause and effect relationship between the research
policies and scientific productivity cannot be fully established in this research. However, as this
paper looks at research output in three periods, each marked by a specific policy change, the
findings can still be useful for our understanding of the matter. Future studies can employ more
sophisticated methods to explore questions that relate to each field in SSH research and how to
increase the publication of each discipline while balancing their scientific productivity. Secondly, the
analysis exclusively focuses on the SSH scientific productivity in Vietham with its domestic changes
in research policies; therefore, the findings should be interpreted within this context. Nonetheless,
as this paper has provided a basic understanding of the development of a nascent SSH research
community in Vietnam in the last 12 years, the findings would still be useful for policymakers from
other developing countries who look for boosting their scientific productivity through policy changes.

2. The inequality in age groups and disciplines

In the foreseeable future, the 40-44 age group will continue to play a crucial role in the
development of Vietnam SSH, especially the Economics discipline. 48% of the Economics articles are
coming from this age group during the 2008-2018 period. Previous economic models assumed the
declining productivity among older workers (Greller and Simpson, 1999); however, it is clear that
things work out differently in academia. A Ph.D. candidate is expected to finish his/her Ph.D. and
enter the job market in the early 30s, then supposed to prove his/her skills through publications to
have an advantage towards a position in a highly competitive job market (Donnelly et al., 2019).
Therefore, the 40-44 age group might be the best period to produce quality scientific research with
roughly ten years of experience and knowledge. It appears that the data agree with this expectation
of the reality of academia.

This study also shows the leading position of Viethamese Economics discipline after the new policies
in 2014 and 2017. Firstly, the productivity of Economics author ranks first in two main age groups,
which are 35-39 (305 articles) and 40-44 (334 articles). Also, in terms of the number of authors and
new authors, Economics is dominant comparing to the other three disciplines. From 2014 to 2018,
the number of new authors in Economics has risen from 30 to roughly 100 people. Finally, the
Economics discipline also surpassed the others in terms of international collaborations, with 860
articles resulted from international collaborations and up to 62 collaborating countries. Indeed, the
result is in accordance with the previous study, which emphasized the leading role of Economics in
the rapid development of Viethnamese SSH in recent years (Vu et al., 2019).

The analysis in this study also revealed that the position of Economics is shaken by the substantial
growth rate of new researchers in the Medical and Educational fields starting from 2014 to 2018. In
the near future, the development of SSH in Vietnam is expected to be fueled by scientific production
from not only Economics but also Education and Social medicine. Nevertheless, policymakers could
learn from the success of the Economics discipline and consider applying suitable policies to the
other fields for better use of resources (Q.-H. Vuong, 2018b).
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3. Gender disparity

In this paper, we have not identified any author that belongs to the LGBTIQ+ group and applied the
SAGER guideline to define the research groups, which are male and female (Heidari et al., 2016).
Previously, a large body of international scholarly literature has developed to address gender
disparity in science and science education (Tindall and Hamil, 2004). Women are believed to be
under-represented in science (Clark Blickenstaff, 2005). Our study found that the number of
publications and the number of researchers in Economics and Other fields during the 2008-2018
period were dominated by males.

In 2014, there was a decrease in the number of new male authors in Economics after the
announcement of ISI/Scopus as standard for the research project, in contrast with the increase in
the other three disciplines. However, this number recovered and reached its peak in 2017, which
suggests the positive signal of adaptive ability in Economics fields. The finding hints at the low
reinforcement rate of new young female researchers, thus raising the concern about the inequalities
that hinder women'’s access to science in Vietnam. The average age of male researchers is also
higher than female researchers in all fields. According to Tran (2019), the biggest challenge for
more include more female researchers is that policy implementation has not taken into account
specific characteristics, such as social prejudice or early retirement age for women.

On the positive side, Education is the field where female has been outperforming their male
counterparts. Interestingly, results from the study point out that female researchers in Education
surpassed their male peers in terms of number and output, and the productivity level rocketed after
policies” changes in 2017. This finding can be explained with an understanding of the cultural
context in Vietnam, in which Education-related jobs are believed to be ideal for women (Lariviere et
al., 2013). We also found that the number of new female authors almost equalized with their
counterparts in the Social medicine field and even overshadowed the number of new male authors
in the Educational field. The finding signals a small percentage of gender disparity in Medical and
Educational fields. Nonetheless, given the ongoing imbalance between the reinforcements of male
and female new authors in Economics and Other fields, policymakers are suggested to target
Economics and Other fields for confining gender inequalities and pay attention to the negative
aspects that can hamper the access and progress of women in science (Lariviere et al., 2013).

Chairwoman of Vietham Women’s Union at the eighth meeting of the International Network of
Women Engineers and Scientists 2018 Asia and Pacific Nations Network (INWES-APNN), Nguyen
Thi-Thu-Ha, declared that scientists and women, in particular, were playing an important role in the
sustainable development of each country and the global (VNS, 2018a). Recorded data proved that
the number of female scientists and intellectuals has gradually increased. The proportion of masters’
degree earners who are women in 2014 was 43 percent, of Ph.D. earners was 21 percent, and of
professors and associate professors was 24.6 percent for the 2012-16 period, she stated. Promoting
female researchers is also an effective way of breaking the barriers, creating competitiveness, and
pushing the boundary of science in the nation (Vuong, 2019a). Therefore, it is possible that more
and more female scientists are willing to participate in the SSH publication race in no time, and the
country should not miss the opportunity to invest in them.
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4. International standard adaptation

Among the four different disciplines, Education appears to have less international collaboration.
Unlike Education, authors in the other three fields prefer international and broader group
collaboration, especially Economics. The increase in cases of scientific co-authorships and
international collaborations among disciplines of Social Sciences in Vietham during the 2008-2018
period might result from the Vietnamese government’s pursuit of science policies incentivizing
research groups and international collaboration (Nhan, 2017; Nguyen et al., 2019). Besides
incentives given by the government, the pressure from ‘publish or perish’ can be another
explanation for the rising co-authoring and international collaborating patterns. As Ph.D. students in
Vietnam have been required to obtain at least two publications in international journals for
qualification since 2017, the co-authoring tendency between supervisors and students has become
more popular (Price et al., 2000; Fisher et al., 2013; Vuong, 2019a). This appears to be aligned with
a common global trend, in which the average number of co-authors, the share of co-authored, and
international co-authored articles in Social Sciences are increasing (Henriksen, 2016). With the
expansion of the Internet and the increasing pressure to publish as quickly as possible (Yucha,
2015), Vietnamese authors in each discipline should be prepared for more international cooperation.

Results also show that the ability of Viethnamese SSH researchers to publish in high IF journals
depends on the nature of each field. In Economics, more than 50% of the field's output was in
publication with no IF, while publications with IF from 1 to 2 occupied 28.6% of the field's output.
Also, the articles published in the Educational field were observed to be in relatively low IF journals.
In contrast, Medical field related papers had the highest IF; accounted for more than 65% of the
total publications. Vietnam is showing signs of a growth phase of building up the country’s Social
Medicine research capacity. In summary, there is necessary for a nation to balance its quantity and
quality of scientific output to advance further; Vietham SSH will require more quality publications in
each discipline to establish a more mature scientific community.

VI. Conclusion

By glimpsing the working life of more than 1,500 Vietnamese researchers in SSH, this study has
sought to bring useful empirical evidence on the status of different disciplines after the introduction
of new research policies. First, in terms of the absolute number of publications, authors of the 40-44
age group have the most contribution across all disciplines. As Vietnam’s SSH strives for the full
assimilation of international publication standards, decision-makers must incorporate the viewpoints
and -practical lessons of the 40-44 age group in policy formation so as to continuing pushing the
quantity and quality of the publication. Second, contrary to the strong international collaboration-
oriented tendency in Social medicine, Economics, and Other fields, Education authors have fewer
cases of international collaboration. Therefore, it is recommended to increase the knowledge
exchange opportunities for Vietnamese researchers in Education, such as creating international
meetings or workshops where people can connect and expand their network in the global SSH
researcher community. This goes along with the global trend to promote open science, open
dialogue, and open data (Vuong, 2020; Vuong, 2017). Finally, the underrepresentation of female
researchers in all fields, shown in this study, should be concerning. However, given there are
different levels of severity of this problem for different fields, policy to minimize this problem should
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be sensitive to the sociological and cultural context of each field. Understanding the changes after
the introduction of past policies will enable thoughtful reflection for the formation of future policies.

Figure legends

Figure 1: Timeline of main SSH research policies in Vietnam 2008-2018.

Figure 2. The average age of researchers in each field by year.

Figure 3. The average number of papers in each age group.

Figure 4. The Bayesian analysis of the productivity of researchers according to age and discipline.
Figure 5: The total number of publications by gender and discipline.

Figure 6: The number of researchers by gender and discipline.

Figure 7: The Bayesian analysis of the article outcome according to gender and discipline
Figure 8: The number of new authors in Social Sciences and Humanities during 2008-2018.
Figure 9: The number of new authors across disciplines during the 2008-2018 period.
Figure 10: The number of new authors by gender and discipline during 2008-2018.

Figure 11. Number of new lead authors by year.

Figure 12. Mean age of leading authors by year and discipline.

Figure 13: Number of lead authors by gender and fields.

Figure 14: The distribution of articles according to the number of co-authors in each field.
Figure 15: The distribution of international collaborations by countries among disciplines.

Figure 16: The number of articles led by Vietnamese researchers according to impact factor group
among disciplines
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