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[bookmark: _Hlk27485091]SELF-EVALUATION AND SCIENTIFIC ACTION PLAN TEMPLATE FOR RESEARCH UNITS TO FILL
Use this form and submit the form and appendices as one aggregated document (Name of the research unit.PDF) to the Registry Office of the University of Oulu (kirjaamo@oulu.fi) by 15.05.2020. The maximum length of the whole Self-Evaluation Report is 15 pages.
Name of RU: Ecology and Genetics (EcoGen)
Director of RU: Jouni Aspi
University focus area: Principal: Changing climate and northern environment
Secondary: Lifelong health
Profiling area (if applicable): Arctic interactions and global change
Web page(s) representing the RU: [Write here]

GENERAL PUBLIC DESCRIPTION OF THE UNIT
Describe the topics and the significance of the research from the perspective of science and society and the site(s) of the research (max. 1000 characters excluding spaces).
The emphasis at Oulu is on basic research…
.
1. BASIC INFORMATION
1.1. Profile and organization (max. 1 page)
A. The scientific profile
There are several main research focuses in the RU: (i) community, population, evolutionary and behavioural ecology, (ii) conservation, population and ecological genetics and genomics, (iii) biodiversity genomics and DNA-barcoding, (iv) ancient-DNA and domestication studies, (v) improvement of natural resources (e.g. forest, freshwater, wildlife, berries), and (vi) interactions between organism of different trophic levels and ecosystem processes. 
B. Organization and composition (Provide a concise description of the RU’s organization and composition (leadership and management practices, research groups, disciplines, sub disciplines, joint positions with other organizations).)
[bookmark: _Hlk42238607]The head of a research unit is responsible for the quality of the unit’s activities. However. leading in the RU is based essentially on shared leadership. The unit has distinct persons in charge for biology degree programme (including our international EGOGEN master programme) and doctoral degree programme. Different disciplines (genetics, animal ecology, plant ecology and plant science) has their own superiors as well as technical staff of the RU. There are ten research groups in the unit. However, there might be subprojects and their own PI:s within research groups. The RU has weekly unit meetings, where current matters and possible problems are discussed openly. Each superior of a given discipline is having yearly development discussions with her/his subordinates. The unit has a joint professors with Finnish Environmental Institute SYKE (chair in Aquatic Ecology) and with University of Alaska (chair in Arctic Ecology). The RU is closely connected to the Biodiversity unit (BIODIV including zoological and botanical museum, botanical gardens and Krunnit field station). The head of RU is also the head of the BIODIV-unit, and two senior curators and two curators of RU are taking care of scientific management of the living and museum collection of the BIODIV-unit. 
C. National and international tasks, roles and responsibilities
Specify possible national and international tasks, roles and responsibilities of the RU that have an effect, e.g., on its priorities for research targets or resource allocation. 
The RU and BIODIV-units are participating to the operations of Finnish Biodiversity Information Facility FinBIF, which is accelerating the digitisation, mobilisation, and open-access distribution of biodiversity (BD) data and to boost their use in research, decision-making, education, and business. FinBIF is in the roadmap of Finland’s national research infrastructures (2014-2020). The RU Is responsible in coordinating the Finnish Barcoding of Life project, which is part of the International Barcode of Life (iBOL) consortium. RU is responsible some of the operations of other national-international consortiums (e.g. Long-Term Socio-Ecological Research network LTSER:s Finnish LTSER Bothnia Bay platform). Vice-chair of Arctic Interactions and Global Change a scientific profile area of the University of Oulu is from the RU.
….
[bookmark: _Hlk28865552]D. Short summary of the RU’s organizational history
University of Oulu was established in 1958. and already in the beginning there were Departments of Botany and Zoology in the Faculty of Philosophy. Department of Genetics was established in 1972. These three units were merged to the Department of Biology in 1995. In 2015, the unit was divided into RUs of ‘Genetics and Physiology’ and ‘Ecology’. The Biodiversity Unit was transferred to the Strategic Services of Research and its academic staff was relocated to the above-mentioned RUs. From the beginning of 2017, the two RUs were merged into the Ecology and Genetics Research Unit. One of the disciplines (animal physiology) has been shut down after that. 
1.2. Key figures 
A. Table 1. Key indicator information on personnel, funding and publications
[image: ]

B. Information on other academic achievements (max. 0.5 page)
List the RU’s other major academic achievements (e.g. Academy of Finland Flagship and Centres of Excellence, and Academy professors, ERC- and other major EU-funded projects, patents, major awards, open access data, reagents, software, intellectual property and datasets, tasks in national and international academic boards).
The unit has had only one Academy of Finland Center of Excellence (Center of Genetic Analyses) coordination, even though the members of it has participated to other ones coordinated by other universities? The staff of the RU have many positions of trust in various national and international scientific boards and committees (r.g. Academy of Finland,   ) ….. and editorial boards of scientific journals (e.g. Genetics, Journal of Evolutionary Biology, g3, more here please).  RU staff have six patents or patent applications related to development and usage of antimicrobial peptides (AM Pirttilä).
-
1.3. Scientific and societal impact
A. Scientific impact (max. 0.5 pages)
Describe the main scientific achievements of the RU since 2013, e.g. breakthroughs, paradigm shifts, new theories and new methods.
Our research has revealed a completely new endosymbiosis in plant meristems (Pirttilä et al. 2001) and, so far, no other group is studying them in detail. Our data has revealed that these intracellular symbionts may directly manipulate host functions through eukaryotic transcription factors in plant meristems (Koskimäki et al. 2015). We have demonstrated a new defense mechanism in bacteria against oxidative stress based on polyhydroxybutyrate (PHB), which was previosly known only as the bacterial carbon reserve (Koskimäki et al. 2016). Our findings have drastically changed the understanding of bacterial physiology on PHB (Koskimäki et al. 2016, Müller-Santos et al. 2020). We have identified potent antioxidative compouds, oligomers of 3-hydroxybutyrate, from the endosymbionts that have activity towards hydroxyl radicals (Koskimäki et al. 2016) and are under development as drugs for eye diseases. 
More achievements here
B.  Societal impact (max. 0.5 pages)
Describe the societal impact of the RU. Societal impact may constitute various contributions, e.g., as described in the Academy of Finland’s STATE OF SCIENTIFIC RESEARCH IN FINLAND 2016 (see pages 5 – 10  and Table 1 on page 10)
We are using several online platforms such as ResearchGate, LinkedIn, Facebook, Youtube and Twitter to advertise our research. We are also participating in University of Oulu media events (e.g. Tellus arena, Rapid Research Radicals, Research nights, Technology forums). As an example, one of the most loved popularization projects has been “Ötökkäakatemia” (Bug Academy; 2018-2020, funded by Tieteen tiedotus) popularizing insect research in the RU (see: ötökkäakatemia.fi). The researchers of the RU have been very active to utilize citizen science in their research especially in sample collection (hairs, feathers, faeces). The researchers have participated writing some of the management plans of several endangered species (e.g. wolf, wolverine,), and their research has also affected vulnerability status (e.g. brown bear,) in the Red Book of Finland and hunting practices (bean goose) of some wildlife species. Legislation protecting northern rivers and preventing transmission of fish from their home waters has been implemented as a result of research on salmon parasites. Conservation of the lesser white-fronted goose has been modified as a result of the research from this unit.
The productivity in modern farming relies on a heavy use of chemical pesticides and fertilizers. However, there is an increased global concern on pollution by inorganic residuals and synthetic plant protection compounds on human and animal health. Therefore alternatives, such as microbial growth promotion and biocontrol agents, are desperately needed. We expect that the endosymbionts of plant meristems provide more persistent and reliable benefits to the crop plants compared to rhizobacteria or apoplastic endophytes that are currently in use. Therefore, we have strong expectations that the meristem endosymbionts will prove significant new biotechnological tools for improving plant growth and health in agriculture naturally. 
We have also applied data obtained from plant-microbe interactions to other fields of science, such as medicine. From plant-associated microbes, we have identified antimicrobial peptides (Tejesvi et al. 2016) that are now in the process of commercialization (www.chainantimicrobials.com). We have discovered antioxidants, oligomers of 3-hydroxybutyrate, which enable host cell invasion and survival in stressful environments by bacteria, and they are now being developed for treatment of ophthalmic disorders such age-related macular degeneration and dry-eye disease (Koskimäki et al., unpublished). Furthermore, many human pathogens have the capacity for PHB synthesis and create persistent intracellular infections. Knowledge on PHB significance in intracellular infection can provide new targets for antibacterial therapies (Müller-Santos et al. 2020).
Should be shortened 
2. REFLECTIVE ANALYSES
2.1. Assessment of the RU’s current output, collaborations and environment
2.1.1. Publications - refer to the RAE2020 bibliometric analyses (max. 1 page)
A. Description of publication strategy
Selection of publishing venues. National and international publishing. Open access publishing. Follow-up of the development of RU’s publication patterns. How does the RU encourage and facilitate researchers in applying open science principles and practices such as open publishing and making data, material, metadata and methods widely available for reuse?
The RU aims to high quality publications in international journals and endorses open access publishing and making data, material, metadata and methods widely available for reuse. To support open access publishing the RU has paid open access fees of publications. The recent contracts of the University with Wiley and Springer has allowed free publishing in open access or hybrid journals. The openness of publications has increased from 50.5% in 2017 to 67.1% in 2019. However, it is not satisfactory, yet. The RU should encourage staff at least to self-archiving, which does not cost anything.
B. Analysis of bibliometric data 
Comment on the RU’s research output based on bibliometric data with regard to productivity, citations, and publication channels. Noticeable changes over time? Potential for improvement?
The average number of peer-reviewed publications in the unit has been 105 in 2013-2017. The number of publications has decreased from 115 (111 in WoS) in 2013 to 100 (91 in WoS) in 2017. Most obvious reason for the decrease in the number of articles are reduction in staff numbers due to cuts of university basic funding. For example, three of our professors retired in the latter part of the evaluation period (2015-2017). There were also large organizational changes, which could also have affected our productivity. However, it seems that after 2017 we have been able to recover the productivity of RU since according to the Oulu university library bibliometric analysis the RU had 114 peer-reviewed publications already in 2018 and 145 in 2019. The quality of publication is very good with papers in high quality publications. Overall Mean Normalized Citation Score (MNCS [fract]) of the RU has been 1.16, which is clearly higher than wrold average. The proportion of publications in the top 10% most highly cited (PP [top10%, fract]) has been 0.1, which is exactly same than the world average. However, there has been a slight decrease in both indices during the study period probably also on the above-mentioned reasons. The overall Mean Normalized Citation Score for journals used (MNjS [fract]) in the unit has been very high, 1.26 even though there has been a slight decrease towards the end of the evaluation period.  
2.1.2. Competitive funding (max. 0.5 page)
Describe the RU’s current strategy for obtaining external research funding and the current overall funding situation. What are the RU’s plans to secure a sufficient level of external funding in the future
There have been significant cuts in the basic funding during the last decade, and thus the role of competitive funding has clearly increased. There is relatively good competitive funding in the RUt; the unit receives c. 40% of funding from national and international competitive sources. The RU has received in 2019 34 % of funding from national sources mainly from Academy of Finland, which is very decent. However, international (especially EU) funding is only a less than 10% of funds. The activity of the staff applying funding from national sources has been very high, even though there has been less activity to apply EU funding. The reason for this is not clear; it is possible the staff does not quite see how their research matches EU calls. However, in recent years the RU has encouraged applying international funds, especially ERC Starting Grants and Advanced Grants, and the number of those applications has been increasing. The RU has tried to increase the quality of the funding applications by peer-reviewing.
2.1.3. Collaborations (max. 1 page)
A. Collaboration and networks with other universities and research institutes 
Which are the RU’s and its groups’ most important national and international collaboration partners, and how are they maintained?
The RU has extensive national and international collaborative networks, which is reflected in the overall proportion of publications involving more than one organization (0.92); overall proportion of publications involving international co-authorship has been 0.62. Finnish Natural Resource Institute (LUKE) and Finnish Environmental Institute (SYKE), which have offices at the University campus are important partners to the RU. We have joint professor with SYKE (aquatic ecology) and have had formerly also a joint professor (forest ecology; 2014-2019) with LUKE. We are co-operating also with Finnish Food Safety Authority. The RU has also a lot of co-operation with other Finnish Universities, especially with Universities of Helsinki, Jyväskylä, Eastern-Finland and Turku. The international collaboration with universities and institutes from other countries is also extensive with emphasis of Scandinavian (Stockholm, Umeå, Lund, Trondheim, Copenhagen, Oslo…. ) and other European countries, (Cardiff, Madrid….) even though there is also collaboration with US (Davis, Cornell etc.), Australian (Monash) and Asian (Hokkaido, Wildlife Institute of India, Tatarstan Academy of Science) universities  and institutes. Joint funding applications are made with collaborators and joint publications are written based on successful research project results. Collaborators are contacted and maintained through visits to labs, participation in national and international conferences, workshops and meetings. The collaborators are also often supervising PhDs and are members of the follow-up groups of PhD students in the RU.
B. Internal collaborations within the University of Oulu 
What collaborations are ongoing between the RU and its research groups and other RUs at the University of Oulu? Describe also internal collaborations within the RU. How will the RU develop these activities further? 
The RU has collaboration with many other Rus in University of Oulu. Most active collaboration is with RUs of Geography, Research Unit of History, Culture and Communications, Research Unit of Mathematical Sciences…
There is also a strong tradition of interdisciplinarity within the RU. Almost all research groups within RU have some collaboration which significantly strengthens the quality of research conducted in the RU. 
C. Non-academic collaboration and public outreach activities (See 1.3.) 
What are the RU’s most important collaboration partners outside academia (e.g. companies, municipalities, hospitals)? How is the RU currently working to establish and maintain such collaboration and networks? How does the RU realize wider dissemination of research results to the rest of society? What are the RU’s current approaches to stimulate public outreach activities/knowledge utilization/innovation? How will the RU develop these activities further?
There is a constant interaction and collaboration with Oulu university hospital, Biotech Startup Management and Science and Technology Forum to advance the commercialization of the research results by applying further funding and by establishing and managing start-up companies. Those companies include Chain Antimicobials Ltd (producing antimicrobial peptide coated catheters to prevent HAIs), Entoprot Ltd (producing insect bioreactors) and Valkee Ltd (producing HumanCharger Wireless Headset). We have also had J. Lahdenperä (Biotech Startup Management) as a visiting teacher to teach B.Sc., M.Sc., and PhD-students commercialization of research results and basics of entrepreneurship. We have active collaboration with Oulu Horse Hospital, Hippos and  Hunting organisations, 

2.1.4. Research infrastructures (max. 0.5 page) How is the RU currently working to maintain and develop the research infrastructures it needs (e.g., instruments, tools and supplies, support staff)? Does the RU use or contribute to university-level, national or international research infrastructures? How does the RU and its research groups manage research data? Suggestions for improvements?
Our laboratory instrumentation is at this moment is adequate. However, it seems that recently it is more difficult to get funding to maintain and renew expensive instruments (e.g. stabile isotope analyzers, next generation sequencing equipment, pipetting robots etc.), even though there is still some possibility to get some support from the university. Thus, we have included also renewing laboratory instruments in our FIRI and PROFI Academy of Finland funding applications. Currently the RU has currently excellent laboratory facilities, including growth chambers, clean laboratory, ecological, molecular biology, microbiological and in vitro laboratories. About 20% of our basic funding is going to laboratory rents, i.e. there are some pressure to decrease these costs in the future. The technical staff of the RU has been decreasing during the last decade and to compensate the loss the RU has nowadays joint laboratory staff with Material Analysis Center (laboratory engineer) and Biocenter Oulu Sequencing Center (laboratory leader). Moreover, the research groups of RU have included costs of hiring laboratory staff in the external funding applications. The RU is using the university level infrastructures especially ultra clean laboratories in the Center of Material Analysis (for ancient-DNA studies), laboratory services of the Biocenter Sequencing Center (including an Illumina NextSeq 550 sequencer), and Oulanka Research Station and Krunnit field stations to facilitate field studies The RU is using the greenhouses, and experimental field sites (including open top chambers) of Botanical gardens and also the natural history collections of the Botanical and Zoological Museums. However, the unit is are also participating to the maintenance of those facilities (see. 1.1.B). Research data has been managed in research group level and RU has been developing strategy for maintaining long-term datasets, even after retirement of the main users or collectors of these data.
2.2. The RU’s academic culture, structures and processes
2.2.1. Research leadership (max. 0.5 page)
In section 2.2., consider how the RU is currently working to nurture a culture that is conducive to high quality research and renewal, e.g., regarding intellectual interaction, collegiality, equal opportunity, creativity, ambition, scientific conduct, research integrity? How do you ensure that all researchers in the RU, including early stage researchers (doctoral students and postdocs), are well familiarized with and follow the principles of responsible conduct of research, ethical principles, and legislation relating to their research? Suggestions for improvement?
A. Research Unit level
Describe how research leadership and communication is organized in the RU, including the roles of individual research group leaders, etc. Suggestions for strengthening research leadership?
The weekly unit meetings are very important to nurture a culture that is conducive to high quality research. Our regular Thursday-seminars where visiting scientist or staff members are presenting their current research are also important to keep the staff members familiarized with the current status and fresh openings in the field. Each research group has normally a leader and several senior researchers. The groups have normally weekly or bimonthly group meetings or journal clubs. The supervisors in the groups have regular private meeting with their postgraduate students. In addition of meetings with the immediate supervisor each PhD student has also an independent follow-up group, which include senior researchers from other research groups and normally also from external institutes. The group leaders are responsible to introduce all researchers in their research group the principles of responsible conduct of research, ethical principles, and legislation relating to their research. Scientific Research and Ethics (2 ECTS) is also one of the obligatory courses to PhD students during their studies. It seems that the RU level leadership has been reasonably good. According to the wellbeing surveys the scores in section related to working with the immediate supervisor had an average of 3.72/5 in 2017 and 3.88/5 in 2019. 

B. Faculty/Focus Institute/University level
How do you perceive that the leadership at the Faculty/Focus Institute/University level works to support high-quality research and renewal? Strengths and weakness of approaches? Suggestions for improvement?
The support from the Faculty and University have reinforced our research and renewal? The Faculty of Science has funded one new tenure track position (evolutionary genomics) for three years (2018-2020). We have been also able to get funding from the “Global change & northern environments” focus area (ArcI 1 Profi funding) for a tenure track position (Biodiversity change and ecosystem health; and two postdoctoral positions ( 2020-2022)). University is also funding the Arctic ecology professor (also Vice Chair of Arctic Interactions scientific profile area) in 2017-2022. 

2.2.2. Recruitment (max. 0.5 page)
[bookmark: _Hlk42764099]How do the current recruitment processes aim to ensure high-quality research, renewal and maintaining a critical mass at all stages of the research career in the RU (e.g., attracting top-level researchers and teachers, opening new fields of research and balanced recruitment also from outside the University of Oulu)? Are internal career opportunities aimed at attracting and retaining talented researchers being offered? How are equal opportunities of potential applicants ensured? Suggestions for improvement?
[bookmark: _Hlk27490307]In our recruitment policy we emphasize openness, transparency, and merit-based selection processes. The process must be open and the elimination and selection of applicants must be clearly justified throughout the process; the recruited persons are selected only by their competence; nationality, religion or gender are not an issue. The positions have been advertised internationally via the university Saima recruitment system, as well as various publishing channels for job ads (e.g. EvolDir, ResearchGate). In addition, the staff of the RU has advertised the jobs via their extensive international networks. There is ongoing generational change in our RU because many of our professors have already been retired or are retiring in a few years. Thus, the priority in the recruitments in recent years has been in tenure tracks, and those positions have been supported by the faculty or university levels (via Academy of Finland Profi-funding). It seems that the recent tenure track calls have been able to attract high number of top-level researchers: for the tenure track position in “Evolutionary genomics” (2017) there were 20 applicants and for “Biodiversity change and ecosystem health” (2019) 35 applicants. Due to the tight budget we have not been able to offer very much internal career opportunities to talented researchers.
2.2.3. Career and mobility (max. 0.5 page)
[How is the RU currently working to support researchers to sustain their active career paths, to promote career development and to stimulate mobility (researchers in all career stages)? What support does the RU offer for international collaboration that might boost career development? How are equal opportunities ensured for all researchers of the RU? Suggestions for improvement?
[bookmark: _GoBack]The RU actively promote mobility of their staff members including early stage researchers. Participation at national and international workshops, courses and scientific meetings is encouraged, both for learning and for building a network of colleagues. Research visits to foreign research institutes are also recommended. The aim is to provide the early stage researchers wide scientific education and skills needed for independent research. In staff recruitment it is generally required that Demonstrated international collaboration and activeness of the applicant in the international scientific community.  University of Oulu Graduate School offers PhD students possibility to apply for travel grants for national and international conferences, courses, workshops and research visits as well as trips for data collection. More advanced researchers are encouraged to add funding for their mobility in their funding applications and also apply specifically Erasmus Teaching Staff Mobility and Horizon 2020 - Marie Skłodowska-Curie Actions (MSCA) funding to promote their international mobility. 
2.2.4. Doctoral education (max. 0.5 page)
A. Doctoral student recruitment
How are doctoral students recruited and selected in the RU? Describe the practices of agreeing onresearch topics and questions for doctoral thesis work.
Doctoral students are recruited via Oulu University Graduate School (UNIOGS). All students have contacted the future supervisors before application to UNIOGS and made research, study and funding plans together with the supervisor. UNIOGS verifies the eligibility of the students and gives study rights to the students. 
Doctoral students can be recruited to existing projects that have funding for a part or for the whole PhD period (4 years), but also PhD students that are in the process of applying funding can be accepted to UNIOGS.
B. The role of doctoral students in the research of the RU
What is the role of doctoral students in the research of the RU? How do you integrate the doctoral students into the community and research activities? How do doctoral students receive feedback about their progress?
The RU has about 50-60 PhD students yearly, of which about 10-15 graduate per year. Almost all students are members of existing research groups in the RU and have a significant role in performing both experimental and theoretical research. In addition, there are several PhD students that perform their research in other research institutes (e.g. LUKE and SYKE), but also these students are supervised by senior researchers of the RU. The doctoral dissertation is commonly built on 3-4 publications produced during the 4 years of doctoral studies, highlighting the importance of the doctoral students in the RU
2.2.5. Research-teaching linkages (max. 0.5 page)
How is the RU currently working to create links between research and teaching in order to improve student learning and research quality? Suggestions for improvement?
Teaching at the unit is given at bachelor’s, master’s and PhD levels. Positions of the teaching personnel can be roughly divided into teaching (lecturers, university teachers) and research (university researchers, professors) oriented positions that have varying amounts of teaching hours. In addition, teaching is given by post-docs, PhD students and part-time teachers. All teaching personnel at the RU also perform research and teaching tasks are divided so, that the teachers are able to give teaching on the fields they are familiar with also in research. This makes it possible to give up-to-date expert teaching to the students on different levels and on several different fields of biology.
Further, many of the courses given to students have been constructed to teach the students to plan, and perform experiments and to analyze their research results.
2.2.6. Feedback and evaluation in RU (max. 0.5 page)
How is the RU currently carrying out follow-up and evaluation of the research environment and research outcomes? Are individual researchers given formal or informal feedback on their performance? Suggestions for improvement?
The RU is actively following the national evaluations of research in our field (e.g. Academy of Finland “State of Science” reports) and Vipunen-Education statistics Finland database, especially the Top10-index. This index has been has been high for the RU in the field of “Ecology and evolutionary biology”: 1.18 in 2012-2015, which was the highest score among the Finnish universities. However, the score has decreased to 1.06 in 2014-2017. The publications are followed and yearly lists of them are distributed. Feedback on funds in RU meetings are given immediately. The supervisors are giving direct feedback to the researchers on their achievements in yearly developmental discussions, as well as the group leaders less informally. However, it seems that we should provide more feedback to the researchers since in the wellbeing survey the scores to the question “I get sufficient feedback from my supervisor” has been 3.27 in 2017 and 3.56 in 2019.These scores were lower than the average in the Faculty of Science (3.73 in 2017 and 3.77 in 2019). 

2.3. Other information (max 0.5 page)
[bookmark: _Hlk28870857][Write here]

[bookmark: _Hlk27486407]3. SCIENTIFIC ACTION PLAN: Future research strategy and impact of the RU for 2020 – 2025 (max. 3 pages)
Describe the research strategy and evaluate the future research potential of the RU. Based on your answers to the guiding questions, list a maximum of five of the most important development targets in the research activity of the RU. If the RU has taken measures or is planning measures for realizing these targets, please give a short description of them. Take into consideration the University of Oulu and Faculty strategies, focus areas, and scientific profiling areas in the future goal description. Consider also which of the United Nation’s Sustainable Development Goals (https://www.un.org/sustainabledevelopment/sustainable-development-goals/ ) the RU’s research can meet.
Guiding questions:
· What are the future research goals of the RU, including current plans for new research initiatives (major new projects, etc.)?
· Where do you aspire to be in 6 years’ time with your research? What are your goals for publishing (and other research outputs) and how will these goals be achieved?
· Which aspects of the RU’s research environment are assets that should be further strengthened, and what should be changed?
· What is the expected societal impact of the RU?
· Assess the possible risks associated with implementing the RU’s research strategy.
List a maximum of five of the most important development targets in the research activity of the RU:
The main UN Sustainable Development Goal our research unit is responding to is Goal 15: LIfe on Land. The earth and the ecosystem services provided are critical for human well-being. We are fully dependent on nature. However, human activities pose a huge threat to survival of our fauna and flora, and to us. As many as 1 million species are in danger of becoming extinct, known as biodiversity loss, according to the 2019 Global Assessment Report on Biodiversity and Ecosystem Service. These changes are particularly alarming in the Arctic region, yet the efforts to mitigate this undesirable trend have largely failed. Being able to sustain biodiversity at all its levels is critical for humankind, as our survival and well-being are directly linked to the existence of other species in countless ways. Ecosystem health affects our health, food availability, livelihoods, economies and quality of life. To overcome the biodiversity crisis, we must not merely catalogue biodiversity, but understand the diversity of ecological interactions and evolutionary processes that underlie its functionality. The majority of research within our unit is focused on this task from various angles of view, and we have taken measures to fortify this research field further within the unit.

Unprecedented fast progress in genome sequencing technologies has enabled studying species and biological communities in much greater detail than before. Rapid development in computational methods facilitates the application of genomic tools to new fields, such as long time series and genome-wide datasets of large numbers of species, as well as analyses of environmental and historical samples. Researchers within our unit are at the forefront in developing and applying tools that take full advantage of these cutting-edge technologies in mitigating the effects of biodiversity loss, understanding past and present interactions between species and species communities, and advancing the long-term human and ecosystem well-being. We plan to continue within this strength area of our unit with a multidisciplinary approach. Supported by state-of-the-art technology, we seek to provide novel insights and practical solutions to sustain biodiversity, promote human well-being, and offer grounds for scientific breakthroughs. The bewildering biodiversity has great potential to provide innovative solutions not only for ecosystem services, but for many areas of society, such as food industry, construction industry, medicine and recreational services. TÄHÄN TEKSTI; OLLAAN HAKEMASSA PROFI6 RAHOITUSTA AKATEMIALTA. – montako uutta työsuhdetta, miten paljon uusia julkaisuja ko rahoituksen odotetaan tuottavan… 

A phenomenon of global change, especially influenced by the aim of carbon-neutral societies, is deforestation. As we are striving for renewable energy sources, a carbon-neutral material considered for biofuels is biomass in the form of living plants, such as trees. However, remarkable and rapid increase in bioenergy production may occur at the expense of conservation of biodiversity, pristine nature, ecosystem services and multiuse of nature (Kröger & Raitio 2017).  Deforestation poses a major challenge to sustainable development, as forests are crucial for sustaining life on Earth and play a major role in climate change. By all tree cover thresholds, Finland has suffered from increased deforestation within the last decade (https://rainforests.mongabay.com/deforestation/archive/Finland.htm, https://www.endseurope.com/article/1664421/finland-accused-climate-double-standards-deforestation-talks). Our solution to achieving the sustainability goals is to prioritize bioenergy production to anthropogenic lands. For example, the area of mined peatlands in Finland totals ~50,000 ha, ~2000-3000 ha being abandoned annually, and large areas of abandoned anthropogenic land exist in northern and eastern Finland due to past decline of agriculture and increased peat and mineral mining. In our multidisciplinary research, we aim to find ways to improve biomass production and bioremediation on several unutilized land types by using biotechnological solutions.
We are also addressing the UN Sustainable Development Goal 6 with our research: Clean water and sanitation. Although in Finland water is not scarce, the freshwater environments are severely affected by land use management practices, such as agriculture and forestry.  TÄHÄN TIMOLTA TEKSTIÄ

The UN Sustainable Development Goal 13, Climate Action, is also our focus area for the next five years.  Whereas the climate change affects all countries on all continents and latitudes, the effects are severely pronounced on the vulnerable Arctic regions. The effects of climate change are numerous, from floods and extreme weather events to pathogens and pests invading new areas, threats to the Arctic biodiversity, which all is summarized in negative effects on human health, livelihoods and economy. TÄHÄN JEFFREY TEKSTIÄ

The risks associated with our 5-year research plan are failures to obtain external funding and degradation of infrastructure (equipment). To minimize the risks, we are encouraging all personnel to actively apply for research funding and creating supportive networks for young scientists in writing funding applications. Tms…??

Societal impacts: We will produce new high-quality scientific and societally relevant data on the ecological interactions and evolutionary processes that underlie biodiversity functionality, … We will communicate our results to the public through social media and by writing press releases about interesting project results. Besides directly supporting the UN Sustainable Development Goals 6, 13 and 15 and the Research Focus Area “Changing climate and northern environment” within University of Oulu, our research will affect regional and national land-use policies and EU xxx policies.

We will provide new biotechnological tools for bioremediation of Arctic soils and water. For example, in an on-going ERDF-funded project jointly with Water, Energy and Environmental Engineering research unit of Univ. Oulu, we are building and testing hybrid water purification units to clean waste water from various sources (mining, municipal, etc.). These units will be operational after the project’s end, and we are planning on similar activities for the next five years.
(tähän tarvittaisiin muiden panostusta)





In the new strategy (2020-) of University of Oulu one of the four focus areas is “Changing climate and northern environment”. In the description of this focus area it is especially mentioned that “the recent fast development of DNA sequencing and bioinformatics has opened new areas and possibilities for research into biomonitoring” showing clear-cut connection of RU activities to the strategy of the University. The key personnel of RU are registered under this focus area.

4. ORGANIZATION OF WORK INVOLVED IN COMPLETING THE SELF-EVALUATION (max. 0.5 page)
[Write here]
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Academic Staff in 2019 82

Professors 6

Senior Researchers 16

Post docs 25

Doctoral Students 23

On personal grant 12

In teaching only 0

Of these:

Principal Investigators 22

Title of Docent 19

Competed Research Funding

National, €/year 1 659 365

International, €/year 120 041

Total Funding, €/year 4 912 302

Doctoral Degrees 9,67

Scientific Publications 105

Staff, head count 2019

Research funding, degrees and publications, 2016 - 2018 mean

Scientific publications: peer-reviewed scientific articles & scientific books

Total funding 2017-2018 mean: basic funding from Ministry of Education 

and Culture + competed research funding + other supplementary funding
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