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Abstract

On 22 July 2022, the Universidade do Vale do Rio dos Sinos (Unisinos), a private insti-
tution and community university in southern Brazil, announced the interruption of 12 
of its postgraduate programmes, including the Postgraduate Program of Biology (PPG 
Biologia), whose professors founded the journal, Neotropical Biology and Conservation. 
We conducted a bibliometric analysis of papers published by PPG Biologia in the past 
20 years to assess its impact on biological research at a national level. The number of 
publications and citations increased constantly over the years, with publications grow-
ing exponentially. Although most collaborations with other research programmes oc-
curred inside Brazil, a significant number of studies were co-authored by researchers 
from other countries from at least four continents. The main research lines focused on 
biological sciences, ecology, sociology, education, environmental sciences and genet-
ics. Despite being affected by the decrease in research funding and the reduction of 
personnel, PPG Biologia kept its high impact score according to the national evaluation, 
above that of most programmes in private universities and similar to public ones. With 
a team of renowned researchers working on different and sometimes unique research 
lines, the interruption of PPG Biologia will harm the progress of biological research and 
conservation across the Neotropical realm.

Key words: Bibliometric, biodiversity loss, Brazil, environmental crisis, political crisis, 
publications

Introduction

In Brazil, Biodiversity research occurs in both public and private institutions, 
but, even in private ones, it relies almost entirely on governmental funding (Mit-
termeier et al. 2005; McManus and Baeta Neves 2021), which has been in con-
stant turmoil (Magnusson et al. 2018; Quintans-Júnior et al. 2020). Biodiversi-
ty science suffered severe budget cuts by the Brazilian government in recent 
years, driven by politicians associated with the agribusiness sector (Fearnside 
2016; Magnusson et al. 2018). Agribusiness controls a large proportion of the 
Brazilian Congress and pushes legislation to reduce environmental protection 

Academic editor: Heloísa Allgayer 
Received: 6 March 2023 
Accepted: 24 July 2023 
Published: 27 September 2023

Citation: Boll PK, Krüger L (2023) 
Productivity and impact of the 
Unisinos’ Postgraduate Program in 
Biology and the consequences of 
its interruption for Brazilian science. 
In: Boll P, Lehmann A. P, Allgayer 
H, Krüger L (Eds) Diversity and 
Wildlife Management: The legacy of 
PPG Biologia Unisinos. Neotropical 
Biology and Conservation 18(3): 
119–129. https://doi.org/10.3897/
neotropical.18.e103070

Neotropical Biology and Conservation 18(3): 119–129 (2023)  
DOI: 10.3897/neotropical.18.e103070

https://orcid.org/0000-0002-3029-0841
https://orcid.org/0000-0003-4637-5302
mailto:lkruger@inach.cl
https://doi.org/10.3897/neotropical.18.e103070
https://doi.org/10.3897/neotropical.18.e103070


120Neotropical Biology and Conservation 18(3): 119–129 (2023), DOI: 10.3897/neotropical.18.e103070

Piter Kehoma Boll & Lucas Krüger: Biology PPG production and impact

(Crouzeilles et al. 2017), actively discrediting science through direct attacks 
on researchers, science denial and misinformation (Hallal 2021). The situation 
became even worse during the administration of Jair Bolsonaro, who attacked 
and denied science himself (de Oliveira Andrade 2019; Hallal 2021), when a sig-
nificant dismantling of environmental laws took place in the country, leading to 
an increase in deforestation, especially in the Amazon Rainforest and release 
of pesticides (Barbosa et al. 2021).

With the increasing precariousness of science funding in Brazil, the dis-
continuation of consolidated high-prestige research programmes became 
an additional threat to research (de Oliveira Andrade 2019; Hallal 2021), as 
many institutions have groups working on unique and important research 
lines. This is the case of the Postgraduate Program in Biology (PPG Biolo-
gia) of the Universidade do Vale do Rio dos Sinos (Unisinos), located in São 
Leopoldo, southern Brazil. Despite being a private institution, Unisinos is 
considered a community university (https://www.unisinos.br/institucional), 
which means it is maintained by civil society and should contribute to the 
country’s development by offering high-quality education, including post-
graduate programmes.

On 22 July 2022, Unisinos announced the interruption of PPG Biologia and 
other 11 postgraduate programmes. This decision, according to the institu-
tion, aims to promote the University’s financial balance (Ferreira 2022), but 
is a serious attack on Brazilian research, as well as an affront to its status 
as a community university. PPG Biologia was implemented in 2000 with a 
course for Master’s Degrees and, in 2006, expanded to include Doctoral De-
grees as well. Additionally in 2006, PPG Biologia launched the journal Neo-
tropical Biology and Conservation, which replaced the journal Acta Biologica 
Leopoldensia, created in 1979 by professors of the Unisinos’ Biology course 
(Maltchik 2006). The programme had 13 fully equipped research laboratories 
led by highly qualified ecologists, zoologists, geneticists and microbiologists, 
including research lines focused on taxonomy, currently one of the most ne-
glected areas of biological knowledge in Brazil and the world. The taxonomic 
research included groups such as plants, fish, arachnids and flatworms. The 
discontinuation of PPG Biologia interrupted the research of many professors 
and graduate students and will likely have a noticeable negative impact on 
Brazilian biological research.

Measuring the importance of this postgraduate programme can help us un-
derstand better the consequences of its discontinuation. Thus, we herein con-
ducted a bibliometric analysis of papers published by PPG Biologia in the past 
20 years to assess its impact on biology research at a national level, evaluating 
production and collaborations and comparing overall performance with other 
Brazilian institutions.

Methods

We ran a bibliographical review on the Dimensions platform (https://app.
dimensions.ai/). Dimensions is the “world’s largest research information 
dataset” with over 130 million publications registered, classified and described 
on a standardised methodology (Bode et al. 2019). The term “Programa Pós-
graduação Biologia Unisinos” (Portuguese for “Unisinos Postgraduate Program 

https://www.unisinos.br/institucional
https://app.dimensions.ai/
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in Biology”) was searched anywhere in the documents, as it could be mentioned 
in the authors’ affiliations and acknowledgment sections.

We measured the impact of PPG Biologia by the number of publications per 
year and the cumulative citations using the R packages ‘dimensionsR’ (Aria 
2022) and ‘bibliometriX’ (Aria and Cuccurullo 2023). To test whether there has 
been a sustained temporal increase in production, number of citations and ac-
cumulated number of citations, we applied simple or exponential linear models 
in R (R Core Team 2022).

Text processing and analytics were used to convert text data into quantifi-
cation data, using the R packages ‘tidytext’ (Robinson and Silge 2023) and ‘tm’ 
(Feinerer and Hornik 2023). That procedure was applied to identify the collab-
oration of researchers from PPG Biologia with researchers from other institu-
tions based on nationality and the research areas of the publications. We used 
a circular network and a bipartite network to describe a network of countries 
with co-authorship and co-authorships in different research areas, respectively, 
using the R packages ‘ggraph’ (Pedersen 2022) and ‘bipartite’ (Dormann et al. 
2022). A word cloud (Lang and Chien 2022) was applied using the frequency of 
keywords from papers published between 2015 and 2021 to identify the main 
topic of publications.

Postgraduate programmes (PGs) in Brazil are classified by CAPES (Portuguese 
acronym for Coordination for the Improvement of Higher Education Personnel), 
which conducts annual evaluations of the PGs’ performance based on their 
impact, such as productivity and personnel formation (Cross et al. 2017). We 
downloaded data from 2013 to 2020 of all Brazilian PGs in Biological Sciences 
(389 PGs for the period) from https://dadosabertos.capes.gov.br/dataset/. We 
used two separate Wilcox tests to compare the performance of Unisinos with 
public and private institutions.

Data and script were provided in Krüger (2023).

Results

The productivity of PPG Biologia (Fig. 1a) increased exponentially (adj. 
R2 = 0.898, F1,26 = 23.91, P < 0.001) from less than 10 peer-reviewed publica-
tions per year in 1999 to over 300 publications per year in 2022. Citations per 
year (Fig. 1b) increased on a weak, but significant linear trend (adj. R2 = 0.233, 
F1,26 = 7.90, P = 0.009), reaching a maximum of 400 citations in one year. The 
accumulated number of citations (Fig. 1c) increased exponentially from less 
than 50 to over 4,000 in 20 years (adj. R2 = 0.901, F1,26 = 24.69, P < 0.001).

PPG Biologia published papers mostly with authors from other Brazilian in-
stitutions, but also with authors from another 34 countries. USA and Argen-
tina were the countries with the largest numbers of papers co-authored with 
Unisinos researchers after Brazil, followed by the United Kingdom, Chile, Spain 
and Germany (Fig. 2, Suppl. material 1). Most frequent publications predom-
inated in research lines of biological sciences, ecology, sociology, education, 
environmental sciences and genetics, but were spread through a diverse range 
of lines (Fig. 2b).

Keyword analysis (Fig. 3) revealed a predominance of studies dealing with 
animals, behaviour, ecosystems, biodiversity, genetics and populations; oth-
er less frequent words showed a wide range of studied topics. The keyword 

https://dadosabertos.capes.gov.br/dataset/
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“Brazil” was also highlighted; “south” and “America” also appeared, but with a 
lower frequency.

Biology PGs in Brazil have a median performance classification (lower 5%, 
upper 95%) of 4 (3,7) and a mean performance of 4.5 ± 0.25 (SE). The recent 
performance of Unisinos’ PPG Biologia was 5, above the median performance 
of Brazilian private institutions (W = 258, P = 0.006) and similar to the public 
institutions (W = 775.5, P = 0.558) (Fig. 4).

Discussion

During its almost 22 years of existence, PPG Biologia showed an exponential 
increase in productivity. Even in the face of the severe budget cuts in Brazilian 
research following the impeachment of President Dilma Rousseff in 2016 and 

Figure 1. Number of publications mentioning “Programa Pós-graduação Biologia Unisinos” (a), number of citations per 
year of those same papers (b); and accumulated citations (c) of those papers between 2000 and 2021.
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Figure 3. Wordcloud highlighting the most frequent keywords mentioned by publications from the Unisinos Postgraduate 
Program in Biology between 2015 and 2021.

Figure 4. Frequency distribution of national rank classification for Brazil’s Postgraduate Programs in Biological Sciences 
classified as public (blue) and private (red) administration between 2015 and 2020 in relation to the current classification 
of Unisinos’ Postgraduate Program in Biology.
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the election of Jair Bolsonaro in 2018 (Quintans-Júnior et al. 2020), the produc-
tivity kept growing, which suggests that PPG Biologia was a resilient research 
programme. The number of citations showed a smaller increase across the 
years, but the overall small trend may result from a considerable reduction in 
citations in the last few years, especially since 2019, the first year of the Bolson-
aro government. If one considers it as true that the number of citations deter-
mines the quality of research, which is a controversial topic (Caon et al. 2020), 
this may be the metric that reflects the consequences of both budget cuts from 
funding agencies and the gradual reduction in the number of researchers in 
PPG Biologia, which started with the gradual dismissal of professors since 
2016 (personal observation). As a result, although the number of publications 
continued to increase, the research areas covered by PPG Biologia decreased, 
thus reducing the research fields that would find relevant studies amongst the 
most recent productions of PPG Biologia, leading to fewer citations.

Although PPG Biologia conducted most studies with other Brazilian research-
ers, collaborations with researchers in other countries from at least four conti-
nents and covering a diversity of research lines also stood out. The reasons for 
international collaborations in research are numerous, but often motivated by 
the researcher’s reputation, access to research funds and an increase in quality 
and multidisciplinarity due to the expertise of collaborators (Dusdal and Powell 
2021). Many researchers of PPG Biologia are renowned experts in their fields and 
the research groups of PPG Biologia included several research lines addressing 
globally relevant topics related to genetics and evolution (Silva et al. 2021; Allgay-
er et al. 2022), taxonomy of highly diverse Neotropical groups (Rodrigues et al. 
2020, 2021; Hellmann et al. 2022; Marques et al. 2022; Reis and Lehmann 2022), 
as well as the dynamics of ecosystems, communities, and populations (Boll and 
Leal-Zanchet 2018; Fontoura et al. 2019; Moser et al. 2022), including the study of 
human impact through pollution (Dalzochio et al. 2018; Preuss et al. 2020; Finger 
et al. 2021; Bauer et al. 2022), agriculture (Meneghel et al. 2022), habitat fragmen-
tation (Baldissera et al. 2020; Dalmolin et al. 2023) and climate change (Fontana 
et al. 2018; Krüger et al. 2018; Epele et al. 2022). One can notice this diversity in 
research lines through the most frequent keywords in recent publications.

CAPES score to evaluate Brazilian Postgraduate Programs ranges be-
tween 1 and 7, with 6 and 7 indicating excellence (and achieved by very few 
programmes) and 1 and 2 meaning that the programme is discredited. Thus, 
the most realistic score for any active postgraduate programme varies from 
3 to 5. Although this evaluation system is often questioned and has its flaws 
(Barata 2019), it is impressive that PPG Biologia was able to keep the highest 
realistic score in the face of the ever-growing attacks that it received through 
the reduction of research funds and the gradual decrease in the number of 
researchers. This is even more impressive considering that PPG Biologia was 
part of a private university, Unisinos and the overall scores of programmes in 
private universities are lower than those of public universities. This difference 
in scores between public and private institutions is likely explained by the fact 
that private universities invest very little in research and rely almost exclusively 
on public funding (McManus and Baeta Neves 2021).

Unisinos is a Jesuit university and recognised by Brazilian education agencies 
as a non-profit entity interested in academic excellence and the promotion and de-
velopment of education. However, not only did it discontinue 12 postgraduate pro-
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grammes and dismissed about 40 professors at once, but started a controversial 
partnership with a large firearm company in 2021 (Rede Brasil Atual 2022). Such 
attitudes do not seem to agree with the principles that Unisinos supposedly holds.

Conclusion

Despite the constant attacks through budget cuts and reduction of personnel, 
PPG Biologia was able to keep its high-quality score over the years. With a 
research team including renowned researchers and encompassing a diversity 
of relevant research lines, it showed a promising future as a promoter of knowl-
edge and conservation of Neotropical ecosystems. Unfortunately, this future 
was denied by the sudden decision of an allegedly non-profit institution to fa-
vour profit over research, education and nature conservation.

Additional information
Conflict of interest
The authors have declared that no competing interests exist.

Ethical statement
No ethical statement was reported.

Funding
No funding was reported.

Author contributions
LK conceived the study and analysed data. PB lead the manuscript writing with inputs 
from LK.

Author ORCIDs
Piter Kehoma Boll  https://orcid.org/0000-0002-3029-0841
Lucas Krüger  https://orcid.org/0000-0003-4637-5302

Data availability
All of the data that support the findings of this study are available in the main text or 
Supplementary Information.

References

Allgayer H, Christoff AU, Peters FB, de Oliveira Roth PR, de Assis Jardim MM, Valiati VH 
(2022) Genetic differentiation pattern and evidence of an early speciation process in 
the genus Reithrodon (Rodentia: Sigmodontinae). Mammalian Biology 103: 161–171. 
https://doi.org/10.1007/s42991-022-00297-5

Aria M (2022) Gathering bibliographic records from “Digital Science Dimensions” using 
“DSL” API. https://github.com/massimoaria/dimensionsR

Aria M, Cuccurullo C (2023) Comprehensive sceince mapping analysis. https://www.
bibliometrix.org

Baldissera R, de Quadros SO, Galeti G, Rodrigues ENL, Lazzarotto LMV, de Oliveira AD 
(2020) Spider assemblage structure and functional diversity patterns in clear-cut, 

https://orcid.org/0000-0002-3029-0841
https://orcid.org/0000-0003-4637-5302
https://doi.org/10.1007/s42991-022-00297-5
https://github.com/massimoaria/dimensionsR
https://www.bibliometrix.org
https://www.bibliometrix.org


127Neotropical Biology and Conservation 18(3): 119–129 (2023), DOI: 10.3897/neotropical.18.e103070

Piter Kehoma Boll & Lucas Krüger: Biology PPG production and impact

logged, and undisturbed areas in a large Atlantic Forest remnant. Canadian Journal 
of Forest Research 50(7): 608–614. https://doi.org/10.1139/cjfr-2019-0302

Barata RB (2019) Mudanças necessárias na avaliação da pós-graduação brasileira. Inter-
face – Comunicação, Saúde, Educação 23. https://doi.org/10.1590/interface.180635

Barbosa LG, Alves MAS, Grelle CEV (2021) Actions against sustainability: Dismantling 
of the environmental policies in Brazil. Land Use Policy 104: e105384. https://doi.
org/10.1016/j.landusepol.2021.105384

Bauer AL, Ferraz M, Souza VC, Schulz UH (2022) Far from urban areas: plastic uptake in 
fish populations of subtropical headwater streams. Brazilian Journal of Biology 82: 
e267886. https://doi.org/10.1590/1519-6984.267886

Bode C, Herzog C, Hook D, McGrath R (2019) A Guide to the Dimensions Data Approach. 
24 pp. https://doi.org/10.6084/m9.figshare.5783094

Boll PK, Leal-Zanchet AM (2018) Lazy to prey and eager to run: behaviour of a Neo-
tropical land planarian (Platyhelminthes: Geoplanidae) in the presence of its prey 
and predators. Biological Journal of the Linnean Society, Linnean Society of London 
125(2): 392–400. https://doi.org/10.1093/biolinnean/bly114

Caon M, Trapp J, Baldock C (2020) Citations are a good way to determine the quality of 
research. Physical and Engineering Sciences in Medicine 43(4): 1145–1148. https://
doi.org/10.1007/s13246-020-00941-9

Cross D, Thomson S, Sinclair A (2017) Research in Brazil: a report for CAPES. Clarivate Ana-
lytics. https://www.abcd.usp.br/wp-content/uploads/2018/01/Relat%C3%B3rio-Clar-
ivate-Capes-InCites-Brasil-2018.pdf

Crouzeilles R, Feltran-Barbieri R, Ferreira MS, Strassburg BBN (2017) Hard times for 
the Brazilian environment. Nature Ecology & Evolution 1(9): 1213–1213. https://doi.
org/10.1038/s41559-017-0303-7

Dalmolin DA, Tozetti AM, Pereira MJR (2023) Living in a changing world: Effects of roads 
and Pinus monocultures on an anuran metacommunity in southern Brazil. Aquatic 
Sciences 85(2): 45. https://doi.org/10.1007/s00027-023-00943-1

Dalzochio T, Simões LAR, De Souza MS, Rodrigues GZP, Schvambach LJ, Lehmann PCA, 
Gehlen G, Da Silva LB (2018) Genotoxic effects on fish species and water quality pa-
rameters of two tributaries of the Sinos River, Southern Brazil. International Journal of 
Environmental Technology and Management 21(3/4): e161. https://doi.org/10.1504/
IJETM.2018.097916

de Oliveira Andrade R (2019) Brazil’s budget cuts threaten more than 80,000 science schol-
arships. Nature 572(7771): 575–576. https://doi.org/10.1038/d41586-019-02484-w

Dormann CF, Fruend J, Gruber B (2022) bipartite: Visualising Bipartite Networks and 
Calculating Some (Ecological) Indices. https://cran.r-project.org/package=bipartite

Dusdal J, Powell JJW (2021) Benefits, motivations, and challenges of international col-
laborative research: A sociology of science case study. Science & Public Policy 48(2): 
235–245. https://doi.org/10.1093/scipol/scab010

Epele LB, Grech MG, Williams-Subiza EA, Stenert C, McLean K, Greig HS, Maltchik L, 
Pires MM, Bird MS, Boissezon A, Boix D, Demierre E, García PE, Gascón S, Jeffries 
M, Kneitel JM, Loskutova O, Manzo LM, Mataloni G, Mlambo MC, Oertli B, Sala J, 
Scheibler EE, Wu H, Wissinger SA, Batzer DP (2022) Perils of life on the edge: Climatic 
threats to global diversity patterns of wetland macroinvertebrates. The Science of the 
Total Environment 820: e153052. https://doi.org/10.1016/j.scitotenv.2022.153052

Fearnside PM (2016) Brazilian politics threaten environmental policies. Science 
353(6301): 746–748. https://doi.org/10.1126/science.aag0254

Feinerer I, Hornik K (2023) tm: Text Mining Package. https://cran.r-project.org/package=tm

https://doi.org/10.1139/cjfr-2019-0302
https://doi.org/10.1590/interface.180635
https://doi.org/10.1016/j.landusepol.2021.105384
https://doi.org/10.1016/j.landusepol.2021.105384
https://doi.org/10.1590/1519-6984.267886
https://doi.org/10.6084/m9.figshare.5783094
https://doi.org/10.1093/biolinnean/bly114
https://doi.org/10.1007/s13246-020-00941-9
https://doi.org/10.1007/s13246-020-00941-9
https://www.abcd.usp.br/wp-content/uploads/2018/01/Relat%C3%B3rio-Clarivate-Capes-InCites-Brasil-2018.pdf
https://www.abcd.usp.br/wp-content/uploads/2018/01/Relat%C3%B3rio-Clarivate-Capes-InCites-Brasil-2018.pdf
https://doi.org/10.1038/s41559-017-0303-7
https://doi.org/10.1038/s41559-017-0303-7
https://doi.org/10.1007/s00027-023-00943-1
https://doi.org/10.1504/IJETM.2018.097916
https://doi.org/10.1504/IJETM.2018.097916
https://doi.org/10.1038/d41586-019-02484-w
https://cran.r-project.org/package=bipartite
https://doi.org/10.1093/scipol/scab010
https://doi.org/10.1016/j.scitotenv.2022.153052
https://doi.org/10.1126/science.aag0254
https://cran.r-project.org/package=tm


128Neotropical Biology and Conservation 18(3): 119–129 (2023), DOI: 10.3897/neotropical.18.e103070

Piter Kehoma Boll & Lucas Krüger: Biology PPG production and impact

Ferreira M (2022) Unisinos anuncia encerramento de 12 programas de pós-gradu-
ação e demissão de professores. Brasil de Fato. https://www.brasildefato.com.
br/2022/07/23/unisinos-anuncia-encerramento-de-12-programas-de-pos-gradu-
acao-e-demissao-de-professores [February 24, 2023]

Finger JVG, Corá DH, Convey P, Cruz FS, Petry MV, Krüger L (2021) Anthropogenic debris 
in an Antarctic Specially Protected Area in the maritime Antarctic. Marine Pollution 
Bulletin 172: e112921. https://doi.org/10.1016/j.marpolbul.2021.112921

Fontana C, Reis-Avila G, Nabais C, Botosso PC, Oliveira JM (2018) Dendrochronolo-
gy and climate in the Brazilian Atlantic Forest: Which species, where and how. 
Neotropical Biology and Conservation 13(4): 321–333. https://doi.org/10.4013/
nbc.2018.134.06

Fontoura NF, Schulz UH, Alves TP, Silveira TCL, Pereira JJ, Antonetti DA (2019) How 
Far Upstream: A Review of Estuary-Fresh Water Fish Movements in a Large Neo-
tropical Basin. Frontiers in Marine Science 6: 1–39. https://doi.org/10.3389/
fmars.2019.00039

Hallal PC (2021) SOS Brazil: Science under attack. Lancet 397(10272): 373–374. https://
doi.org/10.1016/S0140-6736(21)00141-0

Hellmann L, Ferreira RL, Rabelo L, Leal-Zanchet AM (2022) Enhancing the still scattered 
knowledge on the taxonomic diversity of freshwater triclads (Platyhelminthes: Dug-
esiidae) in caves from two Brazilian Biomes. Studies on Neotropical Fauna and Envi-
ronment 57(2): 148–163. https://doi.org/10.1080/01650521.2020.1829901

Krüger L (2023) Bibliometric and performance data of Unisinos’ Postgraduate Program 
in Biology and code to analyze production and impact. [Data set]. Zenodo. https://doi.
org/10.5281/zenodo.7701771

Krüger L, Ramos JA, Xavier JC, Grémillet D, González-Solís J, Petry MV, Phillips RA, Wan-
less RM, Paiva VH (2018) Projected distributions of Southern Ocean albatrosses, pe-
trels and fisheries as a consequence of climatic change. Ecography 41(1): 195–208. 
https://doi.org/10.1111/ecog.02590

Lang D, Chien G (2022) Create word cloud by ‘htmlwidget’. https://cran.r-project.org/
web/packages/wordcloud2/wordcloud2.pdf

Magnusson WE, Grelle CEV, Marques MCM, Rocha CFD, Dias B, Fontana CS, Bergallo H, 
Overbeck GE, Vale MM, Tomas WM, Cerqueira R, Collevatti R, Pillar VD, Malabarba LR, 
Lins-e-Silva AC, Neckel-Oliveira S, Martinelli B, Akama A, Rodrigues D, Silveira LF, Scar-
iot A, Fernandes GW (2018) Effects of Brazil’s political crisis on the science needed 
for biodiversity conservation. Frontiers in Ecology and Evolution 6: 163. https://doi.
org/10.3389/fevo.2018.00163

Maltchik L (2006) Presentation. Neotropical Biology and Conservation 1: 3–4.
Marques A, Hartmann A, Valiati VH, Leal-Zanchet AM (2022) Two new land planarian 

species (Platyhelminthes: Tricladida) from the Cerrado biome in southwestern Brazil. 
Zootaxa 5205(4): 301–330. https://doi.org/10.11646/zootaxa.5205.4.1

McManus C, Baeta Neves AA (2021) Funding research in Brazil. Scientometrics 126(1): 
801–823. https://doi.org/10.1007/s11192-020-03762-5

Meneghel RE, Pires MM, Stenert C, Maltchik L (2022) Intensification of the rice culti-
vation cycle reduces the diversity of aquatic insect communities in southern Brazil-
ian irrigated rice fields. Journal of Insect Conservation 26(3): 515–524. https://doi.
org/10.1007/s10841-022-00374-7

Mittermeier RA, Da Fonseca GAB, Rylands AB, Brandon K (2005) A brief history of bio-
diversity conservation in Brazil. Conservation Biology 19(3): 601–607. https://doi.
org/10.1111/j.1523-1739.2005.00709.x

https://www.brasildefato.com.br/2022/07/23/unisinos-anuncia-encerramento-de-12-programas-de-pos-graduacao-e-demissao-de-professores
https://www.brasildefato.com.br/2022/07/23/unisinos-anuncia-encerramento-de-12-programas-de-pos-graduacao-e-demissao-de-professores
https://www.brasildefato.com.br/2022/07/23/unisinos-anuncia-encerramento-de-12-programas-de-pos-graduacao-e-demissao-de-professores
https://doi.org/10.1016/j.marpolbul.2021.112921
https://doi.org/10.4013/nbc.2018.134.06
https://doi.org/10.4013/nbc.2018.134.06
https://doi.org/10.3389/fmars.2019.00039
https://doi.org/10.3389/fmars.2019.00039
https://doi.org/10.1016/S0140-6736(21)00141-0
https://doi.org/10.1016/S0140-6736(21)00141-0
https://doi.org/10.1080/01650521.2020.1829901
https://doi.org/10.5281/zenodo.7701771
https://doi.org/10.5281/zenodo.7701771
https://doi.org/10.1111/ecog.02590
https://cran.r-project.org/web/packages/wordcloud2/wordcloud2.pdf
https://cran.r-project.org/web/packages/wordcloud2/wordcloud2.pdf
https://doi.org/10.3389/fevo.2018.00163
https://doi.org/10.3389/fevo.2018.00163
https://doi.org/10.11646/zootaxa.5205.4.1
https://doi.org/10.1007/s11192-020-03762-5
https://doi.org/10.1007/s10841-022-00374-7
https://doi.org/10.1007/s10841-022-00374-7
https://doi.org/10.1111/j.1523-1739.2005.00709.x
https://doi.org/10.1111/j.1523-1739.2005.00709.x


129Neotropical Biology and Conservation 18(3): 119–129 (2023), DOI: 10.3897/neotropical.18.e103070

Piter Kehoma Boll & Lucas Krüger: Biology PPG production and impact

Moser CF, Farina RK, Dudczak AC, Tozetti AM, Lingnau R (2022) Feeding ecology of en-
demic frogs of the Atlantic Forest in southern Brazil. Anais da Academia Brasileira de 
Ciências 94(2): e20210282. https://doi.org/10.1590/0001-3765202220210282

Pedersen TL (2022) ggraph: An Implementation of Grammar of Graphics for Graphs and 
Networks. https://cran.r-project.org/package=ggraph

Quintans-Júnior LJ, Albuquerque GR, Oliveira SC, Silva RR (2020) Brazil’s research bud-
get: Endless setbacks. EXCLI Journal 19: 1322–1324. https://doi.org/10.17179/exc-
li2020-2887

R Core Team (2022) R: A language and environment for statistical computing.Viena.
Rede Brasil Atual (2022) Em “luto” pelo fechamento de cursos, comunidade da Unisinos 

organiza protesto. Rede Brasil Atual. https://www.redebrasilatual.com.br/educacao/
luto-fechamento-de-cursos-comunidade-da-unisinos-organiza-protesto/ [February 
24, 2023]

Reis RE, Lehmann AP (2022) A new genus of armored catfish (Siluriformes: Loricarii-
dae) from the Greater Amazon, with a review of the species and description of five 
new species. Neotropical Ichthyology 20(2): e220002. https://doi.org/10.1590/1982-
0224-2022-0002

Robinson D, Silge J (2023) tidytext: Text Mining using “dplyr”, “ggplot2”, and Other Tidy 
Tools. https://cran.r-project.org/package=tidytext

Rodrigues PES, Golovatch SI, Ott R, Rodrigues ENL (2020) Three new species of the milli-
pede genus Catharosoma Silvestri, 1897 from southern Brazil, with new records and a 
clarified identity of Catharosoma intermedium (Carl, 1902) (Diplopoda: Polydesmida: Par-
adoxosomatidae). Zootaxa 4751: 119–130. https://doi.org/10.11646/zootaxa.4751.1.6

Rodrigues ENL, Marta KS, Figueiredo CP (2021) Description of four new species of the spi-
der genus Euryopis Menge, 1868, with new records from Brazil (Araneae, Theridiidae, 
Hadrotarsinae). Zootaxa 4966: 535–549. https://doi.org/10.11646/zootaxa.4966.5.3

Silva VS, Skueresky N, Lopes F, Koch TK, Ott PH, Siciliano S, Barreto AS, Secchi ER, de 
Meirelles ACO, Carvalho VL, Borges JCG, Danilewicz D, Farro APC, Barbosa LA, Mar-
tins Jr SJ, Domit C, Serrano I, Silva T, Trinca C, Marmontel M, Emin-Lima NR, Valiati 
VH, Eizirik E, de Oliveira LR (2021) Integrating morphology and DNA barcoding to 
assess cetacean diversity in Brazil. Mammal Research 66(2): 349–369. https://doi.
org/10.1007/s13364-021-00555-w

Supplementary material 1

Most common countries from which researchers coauthored publications 
by Unisinos' Postgraduate Program in Biology

Authors: Piter Kehoma Boll, Lucas Krüger
Data type: occurences
Explanation note: Number of publications per country that had coauthors in publications 

by Unisinos' Postgraduate Program in Biology.
Copyright notice: This dataset is made available under the Open Database License 

(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License 
(ODbL) is a license agreement intended to allow users to freely share, modify, and 
use this Dataset while maintaining this same freedom for others, provided that the 
original source and author(s) are credited.

Link: https://doi.org/10.3897/neotropical.18.e103070.suppl1

https://doi.org/10.1590/0001-3765202220210282
https://cran.r-project.org/package=ggraph
https://doi.org/10.17179/excli2020-2887
https://doi.org/10.17179/excli2020-2887
https://www.redebrasilatual.com.br/educacao/luto-fechamento-de-cursos-comunidade-da-unisinos-organiza-protesto/
https://www.redebrasilatual.com.br/educacao/luto-fechamento-de-cursos-comunidade-da-unisinos-organiza-protesto/
https://doi.org/10.1590/1982-0224-2022-0002
https://doi.org/10.1590/1982-0224-2022-0002
https://cran.r-project.org/package=tidytext
https://doi.org/10.11646/zootaxa.4751.1.6
https://doi.org/10.11646/zootaxa.4966.5.3
https://doi.org/10.1007/s13364-021-00555-w
https://doi.org/10.1007/s13364-021-00555-w
http://opendatacommons.org/licenses/odbl/1.0/
https://doi.org/10.3897/neotropical.18.e103070.suppl1

	Productivity and impact of the Unisinos’ Postgraduate Program in Biology and the consequences of its interruption for Brazilian science
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Additional information
	References

