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Abstract 

The Biodiversity Research Consortium Brazil – Norway (BRC) is a partnership between Hydro 
and four research institutions: Federal University of Pará (UFPA), Museu Paraense Emílio Goeldi 
(MPEG), the Federal Rural University of the Amazon (UFRA) and the University of Oslo (UiO). 
The consortium was founded in 2013 and has approved 26 research projects so far, and more than 
250 people have benefited from it amongst students, technicians, and researchers. Nine projects 
were concluded from which two projects are being renewed, 1 project has not started yet, and the 
16 projects that are underway have research planned until 2026. With the promotion of research 
projects many positive results are obtained in addition to the gain in scientific knowledge, such 
as the investment in permanent materials to improve the structure of laboratories in the 
educational institutions and the increase of income of students and researchers through the 
scholarships included in the projects. In this paper, based on the studies published within the 
consortium, we are going to evaluate the contributions of the research projects to the knowledge 
about biodiversity in the mining area and surrounds, how this knowledge has contributed to the 
sustainability of Hydro Paragominas operations, and the social benefits that came from the 
consortium over 10 years of existence.  
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1. Introduction 

The Brazil-Norway Biodiversity Research Consortium (BRC) conducts research on biodiversity 
and climate change in the Brazilian Amazon. Founded in 2013, the governance of the BRC is 
composed of representatives of the 5 participating institutions, the Federal University of Pará 
(UFPA), the Emílio Goeldi Museum of Pará (MPEG), the Federal Rural University of the 
Amazon (UFRA), the University of Oslo (UiO) and the Norwegian aluminum production 
company Norsk Hydro (Hydro), organized in two nuclei: Board and Scientific Committee, in 
addition to the BRC secretariat. The first agreement of the BRC was signed in 2013 and it has 
been running since then with 26 approved research projects so far.  

In the BRC Consortium agreement, the main objective of the cooperation is to "develop applied 
and basic research activities and build a solid foundation of results in biodiversity and climate 
knowledge" among the partners. The consortium should also contribute to the "enhancement of 
the university-industry partnership”. In addition to exchange, joint research and publications, 
"graduate studies (master's and doctorate) will be an important element of the consortium's 
activity."  
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The BRC was created with a primary focus on the upstream activities within the aluminum value 
chain and specifically on bauxite extraction by Hydro’s operations in the State of Pará, promoting 
basic and applied research for more sustainable practices in mining operations. The impact of 
bauxite extraction on the environment is well documented; areas of forest need to be removed to 
allow access to this raw material, impacting the forest, the soil and fauna in that area. Thus, the 
BRC should focus not only on research for the improvement of restoration techniques, but also 
conduct research that may inform managers how to achieve the 'State of the Art' in the 
rehabilitation of mined areas combining the operational activities of bauxite mining in all its 
stages with scientific-based knowledge. This includes research on optimal monitoring of the 
biodiversity recovery, as life-forms return to restoration areas, compared to the biodiversity of the 
original forest. 

2. Methods 

The present work was carried out through bibliographic research which consists of the review of 
the literature related to the BRC consortium. To this end, annual reports, scientific papers, thesis, 
articles, internal financial reports, and the BRC site were consulted. 

3. Results and discussions 

On topic 3.1 we demonstrate the contributions of the research projects to the knowledge about 
biodiversity in the mining area and surrounds, and how this knowledge has contributed to the 
sustainability of Hydro Paragominas operations. On topic 3.2, we present the social benefits 
generated through the consortium with Hydro Paragominas’ support and funding. 

3.1 Contributions to science and knowledge on biodiversity 

To support the acquisition of science-based knowledge in the Amazon and in the mining areas, 
the consortium has a total of 26 approved projects. Most of the projects are currently active and 
9 are concluded (Figure 1). The BRC projects are developed in different lines of research related 
to biodiversity, according to the definitions of each project call. 

Figure 1. Status of the 26 projects approved within the consortium (reference year: 2022). 

Throughout the consortium existence (from 2013 to 2023), there were 53 papers published in 
important scientific journals since the signing of the agreement until september/2023, and other 
5 productions that have been submitted (Figure 2). Among the most prominent journals that BRC 
projects have published we can mention Ecological Indicators, PlosOne, Hidrobiologia and 
Journal of Animal Ecology, all with factor impact over 2.0. 
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Figure 2. Scientific production within the BRC projects over the years. 

The approved projects and the articles described here present results that generate direct 
applications to the Degraded Areas Recovery Plan (PRAD), indicators and bioindicators in 
activities and processes developed by Hydro Paragominas, and knowledge that can contribute to 
the decision-making process in the plant. For a better understanding the technical/operational 
results obtained from the projects studies were divided by macro themes.  

Macro theme: State of art on the Rehabilitation of mined areas
 Description: Evaluate the relationship between soil and plants in Hydro Paragominas 

rehabilitation areas. 
 Results obtained: Identification of the most suitable species for planting for the 

rehabilitation of mined areas. Future use of plant species with soil decompaction 
(scarification) property. Knowledge about the indicators of the restoration of ecosystems 
degraded by bauxite mining [1–11, 19 – 22]. 

Macro theme: Mammals herbivores
 Description: Effect of large herbivorous mammals on forest recovery in post-mining areas 

in Paragominas, Pará, Brazil.  
 Results obtained: Knowledge of how species respond to anthropogenic threats and on 

different gradients of land use [12, 13]. 

Macro theme: Entomology
 Description: Determine the set of groups of insect indicators that can allow the monitoring 

of biodiversity and the integrity of ecosystems.   
 Results obtained: Knowledge about the behavior and morphology of insects in different    

environments [14-17]. 

Macro theme: Wood destination
 Description: Biodiversity, propagation of plant species and recovery of areas degraded 

by bauxite mining in the Northeast region of Pará, Paragominas, Pará. 
 Results obtained: Understanding the potential uses of species will contribute to improving 

the overall economic potential and sustainability of them. [25] 

Macro theme: Birds 
 Description: Bird diversity in three areas in different states of conservation in the Eastern 

Amazon. 
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 Results obtained: There are no differences in functional diversity and functional richness 
of birds between the methods of recover restoration: natural regeneration, planting 
seedlings, and nucleation [26].

Macro theme: Herbivorous Insects
 Description: Diversity of herbivorous insects in four areas of the mining company Hydro. 
 Results obtained: Information regarding which set of variables explain the herbivory 

amount in aquatic macrophytes, emphasizing the importance of landscape isolation, leaf 
traits and defense compounds on those organisms in freshwater ecosystems [32] 

Macro theme: Terrestrial Arthropods
 Description: Metabarcoding and metagenomics for inventory and high throughput 

monitoring of terrestrial arthropod biodiversity. 
 Results obtained: Validation of the arthropod monitoring technique, and information on 

the presence of arthropods in the Hydro Paragominas rehabilitation areas in comparison 
to forest areas. [33-34] 

Macro theme: Aquatic Biota
 Description: Monitoring and evaluation of the aquatic biota upstream and downstream of 

the bauxite pipeline and effects of land use on the diversity of aquatic macrophytes.  
 Results obtained: Studies that present relevant information to the water body monitoring 

program, with potential application to the actions of eventual environmental 
investigations, regarding the evaluation of water resources at Hydro Paragominas and a 
better understanding of the relationship of macrophytes with the aquatic environment and 
the effect of different land uses in this environment [18, 23, 27–31, 35–50] 

As observed, the studies produced within the consortium have enhanced the scientific knowledge 
in the plant and surrounds, in addition to have supported other studies in the Amazon region. In 
Figure 3, we show in percentage values how much of these studies contributed to Hydro 
Paragominas’ sustainability strategies and biodiversity management. 

Figure 3. Contributions from BRC papers to HYDRO PARAGOMINAS’s sustainability 
in percentage of published papers. 

The studies counted in achieving the “state of art in rehabilitation” are those that directly 
contributed to the knowledge about the rehabilitation areas in Hydro Paragominas. Through those 
studies we acquired knowledge about which of the 3 rehabilitation techniques applied are more 
efficient for different indicators. One of the findings, for instance, was that natural regeneration 
is an efficient technique for litter production during the initial phase of regeneration [1]. The paper 
that contributed to the wood destination strategy is described as macro theme above. 

TRAVAUX 52, Proceedings of the 41st International ICSOBA Conference, Dubai, 5 - 9 November 2023

458



“General scientific knowledge” contributions are related to those papers that were not performed 
within Hydro Paragominas’ areas but have fomented studies within the Amazon region and other 
places in Brazil that have contributed to scientific production about biodiversity. For instance, we 
can mention two papers: the assessment of fish biodiversity using eDNA metabarcoding from 
water samples collected from the Amazon [24] and the First record of tail bifurcation in 
Tropidurus hygomi in northeast Brazil [51]. 

Contributions on “biodiversity management and no net loss” are studies that enhanced knowledge 
about biodiversity within Hydro Paragominas’ areas beyond its monitoring program. For instance, 
many studies about the response of aquatic insects and herpetofauna to different land uses or 
rehabilitation gradients. The studies counted is this contribution, also increased knowledge about 
threatened species habits, and promoted studies that might serve as reference for defining strategic 
areas for the conservation of biodiversity in the plant. 

3.2 Other social benefits from BRC 

By participating, funding, and encouraging scientific research in the Amazon region, through the 
consortium we have contributed to the formation of a great number of students. Over the years, 
BRC projects counted with nearly 270 people among students, technicians, and researchers. The 
number of students involved in BRC research projects from 2015 to 2022 is divided by bachelor, 
master, phD and post-doc (Figure 4).  

Figure 4. Number of students involved in BRC projects from 2015 to 2022 [52] 

The students involved in the projects have gained experience with the integration of the technical 
area with the academic area, it is a unique opportunity to put theory into practice. Through the 
consortium Hydro has invested nearly 6 million Reals (MBRL) in scholarships throughout these 
years. This financial aid helps the students have a more productive academic life and encourages 
them to be part of the research without worrying about work.  

By funding the consortium projects, Hydro has also contributed to cultural and scientific exchange 
of knowledge between Norway and Brazil. Almost 950 thousand Reals were invested in exchange 
programs, giving the students and researchers the opportunity to be part of an international 
experience.  
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Additionally, through the projects nearly 2.9 MBRL was invested in permanent material for the 
universities and institutions involved. Among these investments there are the construction of 
greenhouses, laboratory and electronic equipment acquisition, as well as remodel of buildings and 
other university facilities. These investments promoted better infrastructure in public institutions 
for research and will continue to be used on behalf of science even after the BRC projects are 
concluded. 

Through the projects funding, Hydro Paragominas has also invested approximately 5 MBRL into 
the university financial institution, which supports its continuity on helping manage the 
investments of private companies to the academy. 

4. Conclusion 

During this decade BRC has matured from a formal agreement into a fully operational research 
consortium. The board and scientific committee are constituted and consolidated. This is achieved 
through frequent events and personal encounters and is clearly shown in the open discussions 
about the environmental status at Hydro Paragominas. 

The studies developed through BRC consortium have brought applied knowledge related to the 
rehabilitation of mined areas, besides we have considerably increased our knowledge on 
biodiversity within Hydro Paragominas’ areas, from big mammals to small insects. 

The consortium has also positively impacted the life of the people involved in it. The 26 projects 
were possible because of BRC, the consortium has supported students in their process of obtaining 
master’s, doctorate and post-doctorate degrees.  

The increase in BRC’s participation in all kinds of events, both national and international, 
indicates that we are on the right track regarding the improvement of the relevance of the BRC 
on the world scene. More and more people are paying attention to BRC’s research and relevance, 
thanks to the great efforts of all the people involved in the consortium. 

Through their participation in the Brazil-Norway Biodiversity Research Consortium (BRC), 
Norsk Hydro and Hydro Paragominas have contributed directly to the promotion of scientific 
research on the Amazonian biodiversity.  
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