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Foreword – Greetings from the Vice Rector
At the University of Oulu (UOULU) we work as part of the international science community to produce 
new scientific information and science-based solutions. We also train future pioneers to build a more 
sustainable, intelligent and humane world. We are committed to promoting the United Nations´ goals of 
sustainable development with our research and education. UOULU was founded in 1958. Today, with 3400 
employees and 13500 students in eight faculties, it is one of the largest and the most multidisciplinary 
universities in Finland, encompassing fields of a classical university as well as technology and economics 
and business (Fig. 1.1.).

The University of Oulu is an active partner for collaboration. We collaborate in many ways with our 
stakeholders to meet the changing demands of information and working life, and to promote well-being 
and competitiveness in society. University´s experts and scientific expertise, research services and 
equipment are available to UOULU’s partners. To this end, this RAE2020 executive summary report 
provides an overview of the research in UOULU and its quality. 

The RAE2020 evaluation of research units (RU, organizational unit joining closely allied research groups) 
was performed by three international panels, consisting of 9-11 international experts representing 
the relevant scientific fields of each panel. The data provided by and for each RU formed the basis for 
assigning each RU to one of the three evaluation panels. The information provided for the panels were a 
self-evaluation and scientific action plan report provided by the RUs. In addition, the panels interviewed 
the RUs remotely. To support RUs in their own self-assessment and the panellists in their evaluation, 
publications by UOULU scientists were analyzed. The publications for the 2013-2017 period were analysed 
in two parts: by the Centre for Science and Technology Studies (CTWS) from Leiden University and by 
the Oulu University Library.

Besides the university and RU level analyses, we now have for the first time a coherent view of how the 
RUs are related to the university´s focus areas and profiling themes, and how RUs’ scientific action plans 
relate to the United Nations’ Sustainable Development Goals (UN SDG).

The panels noted together that the RUs of the UOULU engage actively in research and achieve extremely 
high standards, with several being world leading. Further, the defined five focus areas of UOULU give the 
university a unique profile. These focus areas are directly related to the UN SDGs. The RUs are aligned 
very well with these focus areas and use them for developing ambitious, yet feasible strategic plans.

The RAE2020 evaluation provides valuable input to re-evaluation and updating of 
UOULU’s strategy in the coming years. It offers for the RUs specific opportunity 
to plan how to achieve excellence in their fields of research and stimulate the 
multidisciplinary research approaches for building their excellence. UOULU’s 
strategic vision to target its expertise to build a more sustainable, intelligent and 
humane world is well justified based on the new data.

Taina Pihlajaniemi, Vice Rector (research) 26.4.2022

The actual RAE2020 report is available here:  
http://urn.fi/urn:isbn:9789526231129, and additional information of UOULU  
scientific publications and bibliometric quality is available here:  
http://urn.fi/urn:isbn:9789526231143 and http://urn.fi/urn:nbn:fi-fe2021101551288

http://urn.fi/urn:nbn:fi-fe2021101551288
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1. University of Oulu in brief
UOULU is an international science university which creates new knowledge, well-being, and innovations for 
the future through high-level research and education. UOULU was founded in 1958 and is one of the biggest 
and in terms of its disciplinary spectrum one of the broadest universities in Finland (Fig. 1.1.). Our strategic 
goals are to produce new scientific information and science-based solutions, and train future pioneers to 
build a more sustainable, more intelligent, and more humane world. The research done at UOULU benefits 
people living at all latitudes, but as one of the northernmost international science universities, we have 
a particular responsibility towards questions related to the Arctic. UOULU’s high-quality research and 
education have been the basis for the most significant research and innovation hub of the furthest reaches 
of Northern Europe. With its new strategy from 2020 towards 2030 OULU strives for excellence in science, 
high societal impact and attractiveness. To realise our ambitious goals, we have built a distinctive scientific 
profile, reflecting our strongest research and potential for new openings.

Fig. 1.1. Overview and the disciplines at UOULU. The disciplinary spectrum supports multidisciplinary approaches in 
research and education.

UOULU operates with a budget of about 250 million € and it produces close to 3000 degrees and scientific 
publications annually (numbers for 2020 in Fig. 1.2.). According to the latest international university assessments, 
UOULU is among the 251-300 best (3rd in Finland) in the Times Higher Education (THE) university ranking 
and among the 401-500 best (4th in Finland) in the Shanghai Ranking. Importantly, the key figures of UOULU’s 
competitive research funding and research itself have all been on an upward trajectory for the past several 
years. UOULU is a strong producer of research-based innovations and spin-off companies (Fig. 1.2.), and it 
is at the heart of the regional R&D ecosystem. The Oulu region is a highly international and strong innovation 
centre. Its R&D investments per capita are the highest in Finland, and the total investments are the 2nd highest 
following the capital region. 
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Fig. 1.2. Key figures of UOULU in 2020.

The multidisciplinary UOULU has eight faculties: Biochemistry and Molecular Medicine (BMM), Education 
(EDU), Humanities (HUM), Information Technology and Electrical Engineering (ITEE), Medicine (MED), the 
Oulu Business School (OBS), Science (SCI) and Technology (TECH). In addition to the faculties, UOULU has 
three regional units of research and/or education outside of Oulu: Kajaani University Consortium, Kerttu 
Saalasti Institute and Sodankylä Geophysical Observatory (Fig. 1.3.). Research units (RU), established in 
2016 from traditional departments, were chosen as targets for the RAE2020 assessment. In total, there 
are 54 RUs in the faculties and one in each of the regional units.

Key 
figures

of the world’s universities Scientifi c publications 
in 2020

Degrees in 2020

301–600

top 3% 2 728 2 825

International rankings

250
Funding total in 2020 M€

71

Research based spin-off  
companies since 2000

33

Invention disclosures 
in 2020

1 173
Bachelor’s degrees in 2020

1 509
Master’s degrees in 2020

143
Doctor’s degrees in 2020

University of Oulu

Linnanmaa campus, Oulu

Kontinkangas campus, Oulu

Sodankylä Geophysical Observatory

Oulanka Research Station, Kuusamo

Kajaani University Consortium

Kokkola University Consortium

Ker� u Saalasti Institute, Nivala

Fig. 1.3. Locations of the UOULU campuses and regional units (red).
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UNIVERSITY of OULU aims to be among the best places in the world to do 
research in the research profiling areas
BY

• strengthening research in emerging fields
• strengthening multidisciplinary activities
• systematically monitoring and developing the quality of research
• developing high-quality research infrastructures
• promoting responsible research and the utilisation of open research 

information

In all its activities, UOULU strives for excellent quality, performance and attractiveness. In its 2020-2030 
strategy UOULU seeks to make significant contributions to solve global challenges in five focus areas: 
Digitalization and smart society; Understanding humans in change; Changing climate and northern 
environment; Sustainable materials and systems; and Lifelong health (Fig. 1.4.). 

UOULU has identified world-class research and new multidisciplinary openings that form nine profiling 
areas (Fig. 1.4.). This scientific profile has been gradually built through participation in a national research 
profiling programme in which the Academy of Finland grants competitive funding to Finnish universities 
to support them in strengthening their research profiles and improving the quality of research. The 
universities’ proposals are evaluated by an international panel of experts, and in the most recent profiling 
call in 2020, UOULU’s proposal was ranked 2nd best among 13 universities. 

Fig. 1.4. UOULU strengthens the multidisciplinary profile and improves the quality of research via solving global 
challenges in five focus areas (white circles) that consist of the nine profiling areas of research (coloured cubes).  
2022 updated picture.
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2. Why and how it was done?

2.1. Assessment goals
The purpose of RAE2020 is to reveal and confirm the quality and impact of research, confirm the functional 
structures of research units for scientific research, assist in recognizing future research prospects and 
support scientific renewal at UOULU. Thus, the RAE2020 assessment will provide information that can 
be used to enhance the quality of research and support long-term strategic decision-making at the unit, 
faculty, focus area and university levels. While the assessment will provide vital input to the strategy 
process at the university and faculty levels, we especially point to the opportunity which the RAE2020 
offers for the research units to plan how to achieve excellence in their fields of research and stimulate the 
multidisciplinary research approaches for building their excellence.

The eight UOULU faculties vary in size, and the number of RUs and academic staff per faculty also varies 
(Table 2.1.). The evaluation units of this RAE2020 were 54 RUs of faculties and three regional units.

Table 2.1. The number of research units and academic staff (in 2019) of the faculties and regional units evaluated in 
RAE2020. Academic staff here as in Ministry of Culture and Education’s (MEC) data collection, consisting of doctoral 
students on the UOULU payroll, postdoctoral researchers, senior scientists (including assistant professors) and 
professors (including associate professors).

Faculty / Regional unit Number of  
Research Units

Number of Academic 
Staff

Biochemistry and Molecular Medicine (BMM) 3 141

Education (EDU) 3 146

Humanities (HUM) 4 177

Information Technology and Electrical Engineering (ITEE) 12 436

Medicine (MED) 11 376

Oulu Business School (OBS) 3 94

Science (SCI) 6 257

Technology (TECH) 12 371

Kajaani University Consortium (KUC) 1 19

Kerttu Saalasti Institute (KSI) 1 42

Sodankylä Geophysical Observatory (SGO) 1 19

In total: 57 2 078 (80% of total staff)

Via RAE2020, at University and Faculty levels, UOULU aims to identify research quality, strengths, areas 
for improvement and critical mass formation, scientific and societal impact of research and new openings. 
In more general terms, universities are expected to develop distinctive and innovative research profiles 
for themselves. At the University level internal, national and international links are also evaluated. At the 
Faculty level relevance and the functionality of the research unit structure for research are also evaluated—
whether a critical mass has been achieved to establish internal, national and international significance. 
At the Focus area level content, quality and scope of focus areas are evaluated, as well as an overall view 
of each focus area’s activity, multidisciplinarity, overlaps and blind spots.

At the RU level, current strengths and development needs, structure of RUs, achievements and future 
plans from a research perspective will be identified. Connections to the research focus areas and the 
position in the field of scientific profiling at the UOULU are observed. From an organizational point of 
view, co-operation within and between RUs and within or between profiling areas are observed, as well 
as whether a critical mass of RU staff has been achieved and whether the researcher structure allows the 
continuity of the unit. Moreover, research environment and use of research infrastructures, national and 
international networking, and doctoral training and career paths are identified.
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In addition, the RUs were analyzed in relation to the renewed strategy of the faculties, focus institutes 
and the University. Results and recommendations of the RAE2020 assessment and the material collected 
during the assessment process will positively enhance the vital input to the rolling strategy process of 
UOULU.

2.2. RAE2020 assessment process in short 
The data provided by and for each RU formed the basis for assigning each RU to one of the three evaluation 
panels. Some RUs were also evaluated in a secondary panel.

Critical self-evaluation and scientific action plan. The RUs prepared: (1) The current research performance 
and research environment including the scientific quality and impact of the research, societal impact of 
the research and quality of the research environment, and (2) Future potential, impact and renewal of the 
RU based on the future research strategy and impact of the RU for 2020–2025 including the strategic 
visions and feasibility of the scientific action plan. 

Each RU was provided a publication analysis (bibliometric analysis) carried out by CWTS Leiden (Centre for 
Science and Technology Studies, Leiden University, Netherlands) and UOULU Library on their publication 
achievements for 2013–2017 (see 2.3.) for the self-evaluation. 

Panels. The RAE2020 evaluation of research units was performed by three international panels: (1) 
Biosciences, Health and the Environment (NSE), (2) Culture and Society (CS) and (3) Natural Sciences 
and Engineering (NSE). The research fields of the panels were based on the research council division of 
the Academy of Finland. Panellists represented eleven nationalities: from Germany 7, United Kingdom 
5, Denmark 5, France 3, Estonia and USA 2, Cyprus, Italy, Norway, Spain and Sweden 1 panellists. The 
panels conducted interviews with the research units in a remote webinar. A maximum 5 people from each 
research unit participated in the interview. The time booked for each RU was 40 minutes, including 25 
minutes reserved for interviewing the RU. After the interview, the panel had a 10-minute internal discussion 
about the research unit. The interviews were recorded and were available only to panellists for a 1 month.

Evaluation criteria and rating scale. The expert panels were requested to assess the RUs and give a 
numeric evaluation (rating 1-6), and a written feedback for each RU’s critical self-evaluation and scientific 
action plan.

Publication of RU-level assessment results. A public description and panel evaluations of the RUs, as 
well as a list of principal investigators (PI) of each RU, are provided in the report proper (http://urn.fi/
urn:isbn:9789526231129). In addition, each RU also received a more detailed private evaluation based 
on panel feedback. The bibliometric analyses are published at the university and faculty level. In view of 
adhering to best practices in scholarly research evaluation, the bibliometric analyses at the RU level are 
not published but were served as material for the RUs in their self-assessment. The RU-level data is also 
provided to the Dean of the faculty where the RU operates and to the university’s rectorate to support 
strategic development considerations. 

2.3. Publications of research units – bibliometric analyses
In the RAE2020 assessment, bibliometric analyses based on publications in 2013-2017 were performed 
for each of the 57 RUs. The primary role of the analyses was to provide additional information to the RUs 
in their own self-assessments. At the same time, the analyses were also part of the panellists’ assessment 
material.

In addition to RU analyses, both CWTS and the UOULU library also performed separate analyses 
for the entire university as well as for all eight faculties. These reports are available at http://urn.fi/
urn:isbn:9789526231143 (UOULU Library´s report) and http://urn.fi/urn:nbn:fi-fe2021101551288 (CWTS´s 
report). Leiden University carried out its research performance analysis based on the publications 
contained in the Web of Science database and the UOULU Library carried out its own analyses based on 
all publications of the RUs.
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3. Assessment results at the university level
In the self-evaluation report, the RUs were asked to indicate which of UOULU’s five focus areas best reflect 
their research interests. According to the responses, the RUs of five faculties (BMM, EDU, HUM, ITEE and 
OBS) identified only one focus area, whereas the RUs of three faculties (MED, SCI and TECH) had their main 
interests in more than one focus area (Fig. 3.1.). The three regional RUs each identified a different focus area, 
reflecting their distinct roles.

Fig. 3.1. Faculties, research units and regional units aligned with UOULU´s five focus areas. The focus areas are colour coded 
as indicated. The number of academic personnel is also indicated for each RU and faculty. Full names of RUs are shown in 
Figures 4.1. – 4.3.

Moreover, the RUs were asked to indicate which of UOULU’s nine profiling areas best reflected their research 
interests. As seen in Fig. 3.2., in several of the faculties the RUs show diverse interests, and all three regional 
units identify themselves in distinct profiling areas. 

Faculties and Regional 
units by focus areas

BMM EDU

RU I No. of academic 
staff  in 2019

DisNetworks  44
ECMH  44
PSB  53

LLP 45 
TTEC 65
VISE 36

HUM

LangLit  63
Giellagas  14
HistCulCom  81
Logo  19

OBS

EAF 35
MAI  13
MMI 46

Number of RUs per Faculty 
I Number of academic staff  
per faculty

3  141

ITEE

ACM  9
BISG  30
CAS  28
CMVS  56
CWC-NS  56
CWC-RT  90
INTERACT  17
M3S  46
MIC  31
OASIS  11
OPEM  23
UBICOMP  39

MED

3  146

Biomedicine 36
CancerTransMed 44
CERH 15
ELITE 53
InternalMed 22
MIPT 67
Neuro 17
OralHealth 43
PEDEGO 54
Surgery 15 
Nursing 18

Number of RUs per Faculty 
I Number of academic staff  
per faculty

12 436

SCI

Geography 42
MathSci 35
NANOMO 42
NMR 22
SpaceAstro 34
EcoGen 82

TECH

ECE 44
FPE 58
IEM 26
IMS 12
Met 25
MME 46
OMS 27
OSA 20
SusChem 32
CPE 15
WE3 47
SCT 19

Regional units

SGO 19KUC 19 KSI 42

12 371

4  177

LIFELONG HEALTH
UNDERSTANDING 
HUMANS IN CHANGE

DIGITALIZATION AND SMART SOCIETY

CHANGING CLIMATE AND ENVIRONMENT

SUSTAINABLE MATERIALS AND SYSTEMS

1 19 1 42 1 19

3  94 6  257

11 376
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Fig. 3.2. Faculties, research units and regional units aligned with UOULU’s nine profiling areas. The profiling areas are 
colour coded as indicated. The number of RUs is indicated in Profile field list. Full names of RUs are shown in Figures 4.1. 
– 4.3.

Overall, the RAE2020 panels found that the RUs were well aligned with the UOULU focus areas and profiling 
themes. In their summary the panel evaluators also noted that the five defined UOULU focus areas give 
the university a unique profile and that these focus areas are directly related to the sustainability and 
development goals (SDGs) of the United Nations. Importantly, RAE2020 provides a coherent view for the 
first time on how our research work within each RU aligns with the global SDGs. UOULU’s strategic vision 
to target its expertise to build a more sustainable, intelligent and humane world is well justified based on 
the new data.

The compilation of the RUs’ research work indicates the researchers at UOULU address all 17 UN2030 
SDGs, Table 3.1.). The areas of most intense activities include Good health and wellbeing (SDG3), Quality 
education (SDG4), Industry, innovation and infrastructure (SDG12) and Climate action (SDG13). 

Faculty / Regional unit BMM EDU

Research units DisNetworks  
ECMH  
PSB  

HUM OBS

EAF 
MAI  
MMI 

Number of RUs per Faculty 3 

ITEE MED

3

Number of RUs per Faculty 12

SCI

Geography 
MathSci 
NANOMO 
NMR 
SpaceAstro 
EcoGen 

TECH Regional units

SGO KUC KSI 

12

4

1 1 1

3 6

11

LLP  
TTEC 
VISE 

LangLit  
Giellagas  
HistCulCom  
Logo  

ACM  
BISG  
CAS  
CMVS  
CWC-NS  
CWC-RT  
INTERACT  
M3S  
MIC  
OASIS  
OPEM  
UBICOMP  

Biomedicine 
CancerTransMed 
CERH 
ELITE 
InternalMed 
MIPT 
Neuro 
OralHealth 
PEDEGO 
Surgery  
Nursing 

ECE 
FPE 
IEM 
IMS 
Met 
MME 
OMS 
OSA 
SusChem 
CPE 
WE3 
SCT 

Digitalized solutions for future heathcare (4)

Comba� ing fi brosis in chronic diseases(8)

Strengthening human capabilities 
in the digital era (10)

6G solutions for data-driven society (9)

Dynamic data modelling (2)

Changing space environment (2)

Arctic interactions, resilience and global change (8)

Hydrogen future and sustainable steel (2)

Inorganic side streams (5)

No profi ling fi eld (7)
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Table 3.1. The number of RUs targeting UN sustainable development goals in their scientific action plans. The RUs 
were able to choose the goals that are relevant in their work from the 17 SDGs.

SDG1 No Poverty 9

SDG2 Zero Hunger 6

SDG3 Good Health and Well-Being 31

SDG4 Quality Education 29

SDG5 Gender Equality 21

SDG6 Clean Water and Sanitation 13

SDG7 Affordable and Clean Eenergy 14

SDG8 Decent Work and Economic Growth 21

SDG9 Industry, Innovation and Infrastructure 30

SDG10 Reduced Inequalities 15

SDG11 Sustainable Cities and Communities 22

SDG12 Responsible Consumption and Production 22

SDG13 Climate Action 23

SDG14 Life Below Water 6

SDG15 Life On Land 11

SDG16 Peace, Justice and Strong Institutions 8

SDG17 Partnership for the Goals 14

3.1. Publication analyses
In the period 2013-2017, almost 15000 publications were published at UOULU and the annual number 
of publications increased during the period. Peer-reviewed scientific publications accounted for more 
than 80 percent of all publications. According to the performance indicators used in the bibliometric 
analysis, UOULU performed more than 20 percent above the world average. The results highlighted 
the importance of collaboration, when internationally co-authored papers showed performance up 
to 40–50% above the world average. (Fig. 3.3.).

UN SDG Goal No. of RUs targeting
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Fig. 3.3. Key figures – publications 2013–2017.

The CWTS review shows how UOULU’s publication production is distributed in a wide range of different 
research areas. Based on the number of publications, the Top list of subject categories highlights research 
areas from almost all faculties of the university. Quantitatively, however, the subject categories of the ITEE 
and FMed faculties appeared to be the largest in the list. 

3.2. University-level summary and conclusions
In a joint university-level summary and conclusions (Section 5) by the three panels it is noted that the RUs 
of the UOULU engage actively in research and achieve extremely high standards, with several being world 
leading. The size of the RUs varies considerably, ranging from powerful multidisciplinary research groups 
to small groups centred around one top researcher. Managing the RUs is a dynamic process which has to 
be monitored continuously. Key issues are continuity following retirement of key researchers; subcritical 
sizes; and non-interacting groups within RUs. Proactive management is required to address each of these 
issues to ensure the continuity of research.

This summary also notes that the defined five focus areas of UOULU give the university a unique profile. 
These focus areas are directly related to the UN SDGs. The RUs are aligned very well with these focus 
areas and use them for developing ambitious, yet feasible strategic plans. The cross-sectional focus 
area “Changing climate and Northern environment” benefits from contributions of the RUs of all panels, 
whereas the others are more panel specific. Moreover, societal impact is an important aspect of which all 
RUs are aware with special efforts directed towards regional benefits. It is also pointed out, that across 
the university, there are an enormous range of research disciplines and research is not always measurable 
within a one-size fits-all approach. 
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4. Assessment results by panels
The evaluation results of the RUs with respect to overall scores and ranking by the three 
discipline-specific panels are shown in the Table 4.1, 4.2 and 4.3. The scoring scale ranged 
from 1 to 6, 6 being the best possible scoring. 

NOTE: ranking is not suitable for comparison between the panels and 
different scientific disciplines.

In general all RUs produce research outputs in high-level international journals.
The panel scores indicate that the research of the BHE RUs is of very high quality. 
One RU was graded 6, nine were graded 5.
In terms of being forward looking, most BHE RUs had clear plans that aligned 
with the focus areas of UOULU.
In some RUs, owing to the career stage profile of the staff, succession planning 
should be part of the forward-looking strategy. 

Table 4.1. The overall scoring and ranking of RUs evaluated by the Biosciences, Health and the Environment (BHE) 
panel. Rating scale of research units: 1=Poor; 2= Fair; 3=Good; 4= Very Good; 5= Excellent; 6= Outstanding.

Research Unit name Ranking

SCORES

Overall  
assessment

Scientific 
quality and 
impact of the 
research

Societal 
impact 
of the 
research

Quality of 
the research 
environment

Future 
potential

ECMH - ECM and Hypoxia 1 Outstanding Excellent Outstanding Excellent Outstanding

Nursing - Research Unit of 
Nursing Science and Health 
Management

2 Excellent Excellent Outstanding Outstanding Excellent

MIPT - Research Unit of 
Medical Imaging, Physics and 
Technology

3 Excellent Excellent Outstanding Excellent Excellent

DisNetworks - Disease 
Networks

4 Excellent Excellent Excellent Excellent Excellent

ELITE 5 Excellent Excellent Excellent Excellent Excellent

EcoGen - Ecology and Genetics 6 Excellent Very good Excellent Excellent Excellent

CERH - Center for  
Environmental and 
Respiratory Health Research

7 Excellent Excellent Outstanding Very good Excellent

PSB - Protein and  
Structural Biology

8 Excellent Excellent Very good Excellent Excellent

Biomedicine - Research Unit of 
Biomedicine

9 Excellent Excellent Very good Very good Excellent

4.1. Biosciences, Health and the Environment (BHE) Panel
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Research Unit name Ranking

SCORES

Overall  
assessment

Scientific 
quality and 
impact of the 
research

Societal 
impact 
of the 
research

Quality of 
the research 
environment

Future 
potential

CancerTransMed - Cancer 
Research and Translational 
Medicine Research Unit

10 Excellent Excellent Excellent Excellent Good

InternalMed - Research Unit 
of Internal Medicine

11 Very good Very good Excellent Excellent Very good

PEDEGO - PEDEGO 
Research Unit

12 Very good Excellent Excellent Very good Very good

Surgery - Research Unit of 
Surgery, Anesthesia and 
Intensive Care

13 Very good Very good Very good Very good Very good

OralHealth - Research Unit 
of Oral Health Sciences

14 Very good Very good Very good Very good Good

Neuro - Research Unit of 
Clinical Neuroscience

15 Good Good Very good Fair Good

The fifteen RUs that constitute BHE encompass a range of areas of biology, medicine, ecology and 
evolutionary biology. The size of the RUs vary enormously with some consisting of only a few principal 
scientists, whilst others are very large indeed. In all cases, there is a focus on research, and in general all 
RUs produce research outputs in high level international journals. The research units engage in outreach 
and industrial engagement and the panel was impressed by those RUs that were able to successfully 
engage in this way.

Overall, the panel scores indicate that the research of the BHE is very high quality. One RU was graded 
6, nine were graded 5. 

The RUs engage with a number of the strategic focus areas of the University, particularly” Lifelong Health”, 
which is a major focus across BHE. There is some research that matches” Changing Climate and Northern 
Environment”, however this is less extensive. 

The proportion of income derived externally was variable. In some cases, this proportion was very low, and 
international funding (e.g. EU) was generally low (with some exceptions, where RUs from Oulu are playing 
a lead role in consortia). Overall the low proportion of external income was felt to be a weakness of BHE. 

The internal organisation of the RUs was variable: in a number of cases, there were clearly extremely well-
developed management structures and close integration of the unit. However, in others it was equally as 
evident that the group was less well integrated. 

In terms of forward looking, we felt that most RUs had clear plans that aligned with the focus areas of Oulu 
University. In some RUs, owing to the career stage profile of the staff, it is clear that succession planning 
should be part of the forward-looking strategy.

For strengths and development areas, good practices and recommendations for the BHE panel, see the 
report proper (http://urn.fi/urn:isbn:9789526231129). 
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Overall, the research conducted within the RUs of CS was found to be excellent, 
empirically and theoretically.
The produced research has a truly broad range of influence and increasingly 
gains ever wider national and local audiences.
The scientific impact is multidimensional and impressive in a substantial rather 
than strictly or exclusively measurable sense. Among the 12 RUs in the CS area, 
five were graded 6, and likewise five were graded 5.
As for future development, overall, the CS RUs were found to contain ambitious, 
yet also realistic and feasible scientific action plans, the proposed research 
of which promises, if successful, to produce significant new outcomes and 
further to strengthen the RUs’ national, regional and international standing and 
intervention.

Table 4.2. The overall scoring and ranking of the RUs evaluated by the Culture and Society (CS) panel. RUs with the 
same ranking are listed in an alphabetical order. Rating scale of research units: 1=Poor; 2= Fair; 3=Good; 4= Very Good; 
5= Excellent; 6= Outstanding.

Research Unit name Ranking

SCORES

Overall  
assessment

Scientific 
quality and 
impact 
of the 
research

Societal 
impact 
of the 
research

Quality 
of the 
research 
environ-
ment

Future 
potential

Geography - Geography 
Research Unit

1 Outstanding Outstanding Outstanding Excellent Outstanding

LLP - Learning and 
Learning Processes  

1 Outstanding Outstanding Excellent Outstanding Outstanding

Logo - Logopedics 1 Outstanding Outstanding Outstanding Outstanding Excellent

VISE - Values, Ideologies 
and Social Contexts of 
Education 

1 Outstanding Outstanding Outstanding Outstanding Excellent

EAF - Department of 
Economics, Accounting 
and Finance

5 Outstanding Outstanding Excellent Excellent Outstanding

KSI - Kerttu Saalasti 
Institute

6 Excellent Excellent Outstanding Excellent Excellent

HistCulComm -  
History, Culture and  
Communication Studies

7 Excellent Excellent Excellent Excellent Excellent

LangLit - Languages and 
Literature

7 Excellent Excellent Excellent Excellent Outstanding

Giellagas - Giellagas 
Institute

9 Excellent Excellent Outstanding Excellent Very good

MMI - Department of 
Marketing, Management 
and International Business 

10 Excellent Excellent Very good Excellent Outstanding

TTEC - Teachers, 
Teaching and Educational 
Communities 

11 Very good Very good Excellent Excellent Excellent

MAI - Martti Ahtisaari 
Institute

12 Very good Very good Excellent Very good Very good

4.2. Culture and Society (CS) Panel
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The panel Culture and Society (CS) comprises a variety of units that engage with research on important 
topics in humanities and the social sciences, and they often do so on multidisciplinary grounds. Its RUs 
range across a wide spectrum of fields and disciplines, e.g., from Educational Studies to Geography and 
Linguistics. CS involves research departments and institutes, professors and young researchers, as well 
as strands and clusters of research. CS’s members also have teaching and administrative duties, while 
their research covers theoretical and practical issues. The research output is aired both in academic 
and in social venues, in English and in Finnish (and occasionally in other languages), which proves the 
practical intent of the panel and its well-measured emphasis on both its scientific and its societal impact. 
CS shows great awareness of obligations toward the Finnish society that emerge from its primarily being 
a publicly funded institution.

CS research groups have varying foci and objectives, yet they are united in their commitment to a clear 
research strategy. They target high-quality international peer-reviewed journals, make critical and 
compelling contributions to important fields of study and publish high quality research internationally and 
nationally. Many CS members are widely influential and sought-after as research collaborators, in Finland 
and abroad. Most are also highly active participants in national and international research initiatives. Many 
aspects of the RU research have a major societal relevance (some regionally very strong such as the arctic 
emphasis) and even those whose relevance is not so direct are theoretically very significant and topical 
in the world of today. The produced research has a truly broad range of influence and increasingly gains 
ever wider national and local audiences. CS’s scientific impact is multidimensional and impressive in a 
substantial rather than strictly or exclusively measurable sense.

Overall, the research conducted within CS is excellent, empirically and theoretically, and aligns both 
with the University’s strategic goals and with the UN sustainable development goals. CS has a strong 
research leadership and a sound academic culture, supportive of the investigative spirit and conducive 
to collaboration. There have been many successful research funding bids, especially through Academy 
of Finland applications. As for future development, as a total, the CS contains ambitious yet also realistic 
and feasible scientific action plans the proposed research of which promises, if successful, to produce 
significant new outcomes and further to strengthen the CS’s national, regional and international standing 
and intervention.

For strengths and development areas, good practices and recommendations for the CS panel, see the 
report proper (http://urn.fi/urn:isbn:9789526231129). 

4.3. Natural Sciences and Engineering (NSE) Panel

In general, the success rate of the NSE RUs in competitive programmes was 
found to be very good with a substantial number of both Academy of Finland 
projects and approved Horizon 2020 proposals.
Overall, the scientific level of the research conducted by the panel RUs was 
found to have a high impact and meet top standards, which is reflected by the 
fact that four RUs were graded with straight 6/6 by the evaluation panel, and 
that the average grade approached 5/6. Among the 30 RUs in the NSE area, 
seven received an overall grade of 6, and 15 were graded 5.
Plans for the strategic development of the NSE RUs were judged to have been 
developed on the basis of a sound assessment of the current state in almost 
all cases. Strategic development “at work” can be observed by the continuous 
realignment of the research areas with the focus areas, particularly in the area 
of sustainability, which is about to open new and exciting research fields. 
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Table 4.3. The overall scoring and ranking of RUs evaluated by the Natural Sciences and Engineering (NSE) panel. RUs 
with the same ranking are listed in an alphabetical order. Rating scale of research units: 1=Poor; 2= Fair; 3=Good; 4= 
Very Good; 5= Excellent; 6= Outstanding.

Research Unit name Ranking

SCORES

Overall  
assessment

Scientific 
quality and 
impact of 
the research

Societal 
impact of the 
research

Quality of 
the research 
environment

Future 
potential

CWC-RT - CWC-Radio 
Technologies

1 Outstanding Outstanding Outstanding Outstanding Outstanding

Met - Process Metallurgy 1 Outstanding Outstanding Excellent Excellent Outstanding

MIC - Microelectronics 1 Outstanding Outstanding Excellent Outstanding Outstanding

UBICOMP - Center for 
Ubiquitous Computing

1 Outstanding Outstanding Outstanding Outstanding Outstanding

M3S - Empirical Software 
Engineering in Software, 
Systems and Services

5 Outstanding Outstanding Outstanding Outstanding Excellent

NMR - NMR Research Unit 5 Outstanding Excellent Excellent Excellent Outstanding

SpaceAstro - Space  
Physics and Astronomy

5  Outstanding Outstanding Excellent Outstanding Excellent

CMVS - Center for Machine 
Vision and Signal Analysis

8 Excellent Excellent Excellent Excellent Excellent

ECE - Environmental and 
Chemical Engineering

8 Excellent Very good Good Very good Excellent

FPE - Fibre and Particle 
Engineering

8 Excellent Very good Excellent Excellent Excellent

IEM - Industrial Engineering 
and Management

8 Excellent Excellent Excellent Very good Excellent

KUC - Kajaani University 
Consortium

8 Excellent Very good Outstanding Excellent Excellent

NANOMO - Nano and 
Molecular Systems 
Research Unit

8 Excellent Very good Excellent Excellent Excellent

OMS - Oulu Mining School 8 Excellent Excellent Excellent Excellent Excellent

WE3 - Water, Energy and 
Environmental Engineering

8 Excellent Very good Excellent Excellent Excellent

CAS - Circuits and Systems 16 Excellent Excellent Excellent Excellent Very good

CWC - NS - CWC-Networks 
and Systems

16 Excellent Excellent Very good Excellent Very good

INTERACT - Human 
Computer Interaction 
and Human-Centered 
Development

16 Excellent Very good Very good Excellent Excellent

MathSci - Mathematical 
Sciences

16 Excellent Excellent Very good Excellent Very good

MME - Materials and 
Mechanical Engineering

16 Excellent Very good Excellent Excellent Excellent

OASIS - Oulu Advanced 
Research on Service and 
Information Systems

16 Excellent Very good Excellent Excellent Very good

SGO - Sodankylä 
Geophysical Observatory

16 Excellent Excellent Excellent Very good Very good



20

Research Unit name Ranking

SCORES

Overall  
assessment

Scientific 
quality and 
impact of 
the research

Societal 
impact of the 
research

Quality of 
the research 
environment

Future 
potential

IMS - Intelligent Machines 
and Systems

23 Very good Very good Excellent Very good Excellent

OPEM - Opto-Electronics 
and Measurement 
Techniques

23 Very good Excellent Excellent Excellent Very good

Oulu School of Architecture 25 Very good Very good Excellent Very good Very good

SusChem - Sustainable 
Chemistry

25 Very good Good Very good Very good Very good

BIGS - Biomimetics and 
Intelligent Systems

27 Very good Very good Excellent Excellent Good

ACM - Applied and  
Computational  
Mathematics

28 Good Very good Good Good Good

CPE - Chemical Process 
Engineering

28 Good Good Good Good Good

SCT - Structures and  
Construction Technology

30 Good Fair Good Fair Good

The panel Natural Science and Engineering (NSE) is the largest panel comprising altogether 30 research 
units (RUs) with research areas ranging from pure mathematics to civil engineering and architecture. The 
size of the RUs varies from rather small ones with less than 5 leading scientists (Principal Investigators) to 
large multidisciplinary groups with more than 10 leading scientists. All RUs engage actively in research in 
addition to their teaching and administration duties. The scientific output is predominantly disseminated in 
international journals, international conferences, and in patents. Other ways of scientific communications 
are know-how transfer to industry in terms of joint projects or contributions to internal databases. 

External funding of the research is obtained from Finnish organizations such as the Academy of Finland 
and Tekes, and from international bodies, predominantly European Union. In general, the success rate 
of the RUs in competitive programs is very good with a substantial number of both Academy of Finland 
projects and approved Horizon 2020 proposals. Many RUs in the NSE panel double their funding by external 
sources compared to the internal financial support given by Oulu University.

The RUs in the NSE panel are actively participating in the focus areas of Oulu University, with very strong 
contributions to the focus areas “Sustainable materials and systems” and “Digitalization and smart 
society” and also with significant work to the field of “Changing climate and northern environment”. All 
RUs are committed to reaching the sustainability and development goals (SDGs) laid down by the UN. 
The world-leading 6G flagship of Oulu University is led by members of the NSE panel.

Overall, the scientific level of the research conducted by the panel RUs has high impact and reaches top 
standards, which is reflected by the fact that 4 RUs were graded with straight 6/6 by the evaluation panel, 
and that the average grade approaches 5/6.  

Plans for strategic development were outlined, and were judged to have been developed on the basis 
of a sound assessment of the current state in almost all cases. Strategic development “at work” can be 
observed by the continuous realignment of the research areas with the focus areas, in particular in the 
area of sustainability, which is about to open new and exciting research fields.

For strengths and development areas, good practices and recommendations for the NSE panel, see the 
report proper (http://urn.fi/urn:isbn:9789526231129). 
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5. Summary and conclusions – Panels’ university level 
findings and recommendations 

5.1. Overall assessment
The University Management should be aware of differences in research cultures among disciplines, and 
how these impact on the statements we make below. Across the university, there is an enormous range 
of research disciplines and research is not always measurable within one-size fits-all approaches.

Research Units (RUs) are the base of research organization of the University of Oulu, engaging actively in 
research and achieving extremely high standards, with several being world leading.

The size of the RUs varies considerably, ranging from powerful multidisciplinary research groups to rather 
small groups centred around one top researcher. Managing RUs is a dynamic process which has to be 
monitored continuously. Key issues are: continuity following retirement of key researchers; subcritical 
sizes; and non-interacting groups within RUs. Proactive management is required to address each of these 
issues to ensure the continuity of research.

The University of Oulu has defined five focus areas giving the university a unique profile. These focus areas 
are directly related to the sustainability and development goals (SDGs) of the UN. The RUs are aligned 
very well with these focus areas and use them for developing ambitious, yet feasible strategic plans. The 
cross-sectional focus area “Changing climate and Nordic environment” benefits from contributions of 
the RUs of all panels, whereas the others are more panel specific.

Societal impact is an important aspect of which all RUs are aware with special efforts directed towards 
regional benefits.

5.2. Strengths and development areas
Strengths

There is a large group of RUs which are very successful in supporting projects through competitive funding, 
both on national and international levels. Many RU members are prominent in their fields and are highly 
influential. Many collaborations exist on national and an international levels.

The focus areas provide clear guidelines for developing a unique profile for the University of Oulu. These 
research foci are important in shaping the research strategies of the RUs.

There are typically supportive and friendly environments and infrastructures/facilities designed to 
encourage growth of all members of each RU. The intellectual climate in the RUs appears to be conducive 
to research. The RUs ambitiously pursue their present strategy and are committed to refining it in the future, 
always with a view to strong involvement in international research and to making a strong contribution to 
the northern Finnish community.

All RUs recognize the need for internationally high quality publications, and are committed to achieve 
this goal.

Research in a university environment is predominantly investigator driven. Research Units are often 
confronted with the problem of continuity after the retirement of top researchers. The RUs of Oulu 
University have dealt with this problem in the past and found very promising new leaders both from Finland 
and from abroad. In the course of this ongoing renewal process, the number of female researchers in top 
positions has increased significantly.
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Development areas

Some RUs are too small to be competitive or viable, and others consist of research groups with no common 
denominator.

RUs with strong ties to the end user are pushed towards more “scientific” work. However, their work is 
valuable in regional and national development. They contribute significantly to improve societal impact, 
and they should be evaluated on an alternative scale.

The teaching load is unevenly distributed among the RUs, with some investigators being loaded with 
substantial teaching duties. 

Some RUs have attracted foreign scientists to strengthen research which, owing to language barriers, 
limits their teaching involvement, especially at the under-graduate level. This may become prevalent in 
high-profile areas where Oulu University can attract top researchers from around the world, but risks 
creating a division between research and teaching.

Succession planning is critical. Some small RUs are dependent on a small number of senior researchers. 
Without a plan for recruitment of junior staff, there is a danger that these RUs will not be sustained. 

There are fields in which applications for competitive funding should be further encouraged whenever 
applicable, subject to field specifics. 

5.3. Good practices and recommendations
Good practices

Oulu University provides a research environment fostering new ideas and research fields. There is a focus 
on high quality outputs, ensuring that RUs are ambitious to be at the forefront of their fields.

The defined framework of research units promotes interdisciplinary research with high level outcomes.

There are well-established links with society and local culture, and research impact is a strength of Oulu. 

There are many well organised RUs with well-developed, inclusive management structures. These foster 
career development, training of scientists as well as strategic thinking about the future of research. 

Recommendations

The strong focus on bibliometric data as a route for success is too narrow for the wide breadth of research 
covered by the RUs: methods for dissemination of scientific outcomes vary strongly from discipline to 
discipline. In the more applied areas, there is much excellent end-user engagement and research impact, 
but this is not readily captured by current research metrics.

Oulu University has achieved prominent international standing in some fields and is therefore attractive 
for international researchers. Opening the undergraduate programs for courses in English will help to 
distribute the teaching load more evenly and may contribute to attracting gifted international students 
from their first day in university.

Though the research at the University of Oulu is thematically creative and original, the university should 
ensure that investment in the five focus areas does not hamper future development. There should be 
always space and resources for new streams which may foster the next generation of goals. One danger 
is that fundamental basic research is not valued in its own right, even though it could potentially be 
recognised as an additional focus area.

The actual RAE2020 report is available here: http://urn.fi/urn:isbn:9789526231129, 
and additional information of UOULU scientific publications and bibliometric quality 
is available here: http://urn.fi/urn:isbn:9789526231143 and  
http://urn.fi/urn:nbn:fi-fe2021101551288
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	At the University of Oulu (UOULU) we work as part of the international science community to produce new scientific information and science-based solutions. We also train future pioneers to build a more sustainable, intelligent and humane world. We are committed to promoting the United Nations´ goals of sustainable development with our research and education. UOULU was founded in 1958. Today, with 3400 employees and 13500 students in eight faculties, it is one of the largest and the most multidisciplinary un
	The University of Oulu is an active partner for collaboration. We collaborate in many ways with our stakeholders to meet the changing demands of information and working life, and to promote well-being and competitiveness in society. University´s experts and scientific expertise, research services and equipment are available to UOULU’s partners. To this end, this RAE2020 executive summary report provides an overview of the research in UOULU and its quality. 
	The RAE2020 evaluation of research units (RU, organizational unit joining closely allied research groups) was performed by three international panels, consisting of 9-11 international experts representing the relevant scientific fields of each panel. The data provided by and for each RU formed the basis for assigning each RU to one of the three evaluation panels. The information provided for the panels were a self-evaluation and scientific action plan report provided by the RUs. In addition, the panels inte
	Besides the university and RU level analyses, we now have for the first time a coherent view of how the RUs are related to the university´s focus areas and profiling themes, and how RUs’ scientific action plans relate to the United Nations’ Sustainable Development Goals (UN SDG).
	The panels noted together that the RUs of the UOULU engage actively in research and achieve extremely high standards, with several being world leading. Further, the defined five focus areas of UOULU give the university a unique profile. These focus areas are directly related to the UN SDGs. The RUs are aligned very well with these focus areas and use them for developing ambitious, yet feasible strategic plans.
	The RAE2020 evaluation provides valuable input to re-evaluation and updating of UOULU’s strategy in the coming years. It offers for the RUs specific opportunity to plan how to achieve excellence in their fields of research and stimulate the multidisciplinary research approaches for building their excellence. UOULU’s strategic vision to target its expertise to build a more sustainable, intelligent and humane world is well justified based on the new data.
	Taina Pihlajaniemi, Vice Rector (research) 26.4.2022

	The actual RAE2020 report is available here:  http://urn.fi/urn:isbn:9789526231129, and additional information of UOULU  scientific publications and bibliometric quality is available here:  http://urn.fi/urn:isbn:9789526231143 and http://urn.fi/urn:nbn:fi-fe2021101551288
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	1. University of Oulu in brief
	1. University of Oulu in brief
	UOULU is an international science university which creates new knowledge, well-being, and innovations for the future through high-level research and education. UOULU was founded in 1958 and is one of the biggest and in terms of its disciplinary spectrum one of the broadest universities in Finland (Fig. 1.1.). Our strategic goals are to produce new scientific information and science-based solutions, and train future pioneers to build a more sustainable, more intelligent, and more humane world. The research d

	Fig. 1.1. Overview and the disciplines at UOULU. The disciplinary spectrum supports multidisciplinary approaches in research and education.
	Fig. 1.1. Overview and the disciplines at UOULU. The disciplinary spectrum supports multidisciplinary approaches in research and education.
	UOULU operates with a budget of about 250 million € and it produces close to 3000 degrees and scientific publications annually (numbers for 2020 in Fig. 1.2.). According to the latest international university assessments, UOULU is among the 251-300 best (3rd in Finland) in the Times Higher Education (THE) university ranking and among the 401-500 best (4th in Finland) in the Shanghai Ranking. Importantly, the key figures of UOULU’s competitive research funding and research itself have all been on an upward t

	Fig. 1.2. Key figures of UOULU in 2020.
	Fig. 1.2. Key figures of UOULU in 2020.

	The multidisciplinary UOULU has eight faculties: Biochemistry and Molecular Medicine (BMM), Education (EDU), Humanities (HUM), Information Technology and Electrical Engineering (ITEE), Medicine (MED), the Oulu Business School (OBS), Science (SCI) and Technology (TECH). In addition to the faculties, UOULU has three regional units of research and/or education outside of Oulu: Kajaani University Consortium, Kerttu Saalasti Institute and Sodankylä Geophysical Observatory (Fig. 1.3.). Research units (RU), establ
	The multidisciplinary UOULU has eight faculties: Biochemistry and Molecular Medicine (BMM), Education (EDU), Humanities (HUM), Information Technology and Electrical Engineering (ITEE), Medicine (MED), the Oulu Business School (OBS), Science (SCI) and Technology (TECH). In addition to the faculties, UOULU has three regional units of research and/or education outside of Oulu: Kajaani University Consortium, Kerttu Saalasti Institute and Sodankylä Geophysical Observatory (Fig. 1.3.). Research units (RU), establ

	Fig. 1.3. Locations of the UOULU campuses and regional units (red).
	Fig. 1.3. Locations of the UOULU campuses and regional units (red).

	UNIVERSITY of OULU aims to be among the best places in the world to do research in the research profiling areas
	UNIVERSITY of OULU aims to be among the best places in the world to do research in the research profiling areas
	BY
	strengthening research in emerging fields
	• 

	strengthening multidisciplinary activities
	• 

	systematically monitoring and developing the quality of research
	• 

	developing high-quality research infrastructures
	• 

	promoting responsible research and the utilisation of open research information
	• 


	In all its activities, UOULU strives for excellent quality, performance and attractiveness. In its 2020-2030 strategy UOULU seeks to make significant contributions to solve global challenges in five focus areas: Digitalization and smart society; Understanding humans in change; Changing climate and northern environment; Sustainable materials and systems; and Lifelong health (Fig. 1.4.). 
	In all its activities, UOULU strives for excellent quality, performance and attractiveness. In its 2020-2030 strategy UOULU seeks to make significant contributions to solve global challenges in five focus areas: Digitalization and smart society; Understanding humans in change; Changing climate and northern environment; Sustainable materials and systems; and Lifelong health (Fig. 1.4.). 
	UOULU has identified world-class research and new multidisciplinary openings that form nine profiling areas (Fig. 1.4.). This scientific profile has been gradually built through participation in a national research profiling programme in which the Academy of Finland grants competitive funding to Finnish universities to support them in strengthening their research profiles and improving the quality of research. The universities’ proposals are evaluated by an international panel of experts, and in the most re

	Fig. 1.4. UOULU strengthens the multidisciplinary profile and improves the quality of research via solving global challenges in five focus areas (white circles) that consist of the nine profiling areas of research (coloured cubes).  2022 updated picture.
	Fig. 1.4. UOULU strengthens the multidisciplinary profile and improves the quality of research via solving global challenges in five focus areas (white circles) that consist of the nine profiling areas of research (coloured cubes).  2022 updated picture.

	2. Why and how it was done?
	2. Why and how it was done?
	2.1. Assessment goals
	The purpose of RAE2020 is to reveal and confirm the quality and impact of research, confirm the functional structures of research units for scientific research, assist in recognizing future research prospects and support scientific renewal at UOULU. Thus, the RAE2020 assessment will provide information that can be used to enhance the quality of research and support long-term strategic decision-making at the unit, faculty, focus area and university levels. While the assessment will provide vital input to the
	The eight UOULU faculties vary in size, and the number of RUs and academic staff per faculty also varies (Table 2.1.). The evaluation units of this RAE2020 were 54 RUs of faculties and three regional units.

	Table 2.1. The number of research units and academic staff (in 2019) of the faculties and regional units evaluated in RAE2020. Academic staff here as in Ministry of Culture and Education’s (MEC) data collection, consisting of doctoral students on the UOULU payroll, postdoctoral researchers, senior scientists (including assistant professors) and professors (including associate professors).
	Table 2.1. The number of research units and academic staff (in 2019) of the faculties and regional units evaluated in RAE2020. Academic staff here as in Ministry of Culture and Education’s (MEC) data collection, consisting of doctoral students on the UOULU payroll, postdoctoral researchers, senior scientists (including assistant professors) and professors (including associate professors).

	Faculty / Regional unit
	Faculty / Regional unit
	Faculty / Regional unit
	Faculty / Regional unit
	Faculty / Regional unit
	Faculty / Regional unit
	Faculty / Regional unit
	Faculty / Regional unit


	Number of 
	Number of 
	Number of 
	 
	Research Units


	Number of Academic 
	Number of Academic 
	Number of Academic 
	Staff




	Biochemistry and Molecular Medicine (BMM)
	Biochemistry and Molecular Medicine (BMM)
	Biochemistry and Molecular Medicine (BMM)
	Biochemistry and Molecular Medicine (BMM)
	Biochemistry and Molecular Medicine (BMM)


	3
	3
	3


	141
	141
	141



	Education (EDU)
	Education (EDU)
	Education (EDU)
	Education (EDU)


	3
	3
	3


	146
	146
	146



	Humanities (HUM)
	Humanities (HUM)
	Humanities (HUM)
	Humanities (HUM)


	4
	4
	4


	177
	177
	177



	Information Technology and Electrical Engineering (ITEE)
	Information Technology and Electrical Engineering (ITEE)
	Information Technology and Electrical Engineering (ITEE)
	Information Technology and Electrical Engineering (ITEE)


	12
	12
	12


	436
	436
	436



	Medicine (MED) 
	Medicine (MED) 
	Medicine (MED) 
	Medicine (MED) 


	11
	11
	11


	376
	376
	376



	Oulu Business School (OBS)
	Oulu Business School (OBS)
	Oulu Business School (OBS)
	Oulu Business School (OBS)


	3
	3
	3


	94
	94
	94



	Science (SCI)
	Science (SCI)
	Science (SCI)
	Science (SCI)


	6
	6
	6


	257
	257
	257



	Technology (TECH)
	Technology (TECH)
	Technology (TECH)
	Technology (TECH)


	12
	12
	12


	371
	371
	371



	Kajaani University Consortium (KUC)
	Kajaani University Consortium (KUC)
	Kajaani University Consortium (KUC)
	Kajaani University Consortium (KUC)


	1
	1
	1


	19
	19
	19



	Kerttu Saalasti Institute (KSI)
	Kerttu Saalasti Institute (KSI)
	Kerttu Saalasti Institute (KSI)
	Kerttu Saalasti Institute (KSI)


	1
	1
	1


	42
	42
	42



	Sodankylä Geophysical Observatory (SGO)
	Sodankylä Geophysical Observatory (SGO)
	Sodankylä Geophysical Observatory (SGO)
	Sodankylä Geophysical Observatory (SGO)


	1
	1
	1


	19
	19
	19



	In total:
	In total:
	In total:
	In total:


	57
	57
	57


	2 078 (80% of total staff)
	2 078 (80% of total staff)
	2 078 (80% of total staff)







	Via RAE2020, at University and Faculty levels, UOULU aims to identify research quality, strengths, areas for improvement and critical mass formation, scientific and societal impact of research and new openings. In more general terms, universities are expected to develop distinctive and innovative research profiles for themselves. At the University level internal, national and international links are also evaluated. At the Faculty level relevance and the functionality of the research unit structure for resea
	Via RAE2020, at University and Faculty levels, UOULU aims to identify research quality, strengths, areas for improvement and critical mass formation, scientific and societal impact of research and new openings. In more general terms, universities are expected to develop distinctive and innovative research profiles for themselves. At the University level internal, national and international links are also evaluated. At the Faculty level relevance and the functionality of the research unit structure for resea
	At the RU level, current strengths and development needs, structure of RUs, achievements and future plans from a research perspective will be identified. Connections to the research focus areas and the position in the field of scientific profiling at the UOULU are observed. From an organizational point of view, co-operation within and between RUs and within or between profiling areas are observed, as well as whether a critical mass of RU staff has been achieved and whether the researcher structure allows th
	In addition, the RUs were analyzed in relation to the renewed strategy of the faculties, focus institutes and the University. Results and recommendations of the RAE2020 assessment and the material collected during the assessment process will positively enhance the vital input to the rolling strategy process of UOULU.
	2.2. RAE2020 assessment process in short 
	The data provided by and for each RU formed the basis for assigning each RU to one of the three evaluation panels. Some RUs were also evaluated in a secondary panel.
	Critical self-evaluation and scientific action plan. The RUs prepared: (1) The current research performance and research environment including the scientific quality and impact of the research, societal impact of the research and quality of the research environment, and (2) Future potential, impact and renewal of the RU based on the future research strategy and impact of the RU for 2020–2025 including the strategic visions and feasibility of the scientific action plan. 
	Each RU was provided a publication analysis (bibliometric analysis) carried out by CWTS Leiden (Centre for Science and Technology Studies, Leiden University, Netherlands) and UOULU Library on their publication achievements for 2013–2017 (see 2.3.) for the self-evaluation. 
	Panels. The RAE2020 evaluation of research units was performed by three international panels: (1) Biosciences, Health and the Environment (NSE), (2) Culture and Society (CS) and (3) Natural Sciences and Engineering (NSE). The research fields of the panels were based on the research council division of the Academy of Finland. Panellists represented eleven nationalities: from Germany 7, United Kingdom 5, Denmark 5, France 3, Estonia and USA 2, Cyprus, Italy, Norway, Spain and Sweden 1 panellists. The panels c
	Evaluation criteria and rating scale. The expert panels were requested to assess the RUs and give a numeric evaluation (rating 1-6), and a written feedback for each RU’s critical self-evaluation and scientific action plan.
	Publication of RU-level assessment results. A public description and panel evaluations of the RUs, as well as a list of principal investigators (PI) of each RU, are provided in the report proper (http://urn.fi/urn:isbn:9789526231129). In addition, each RU also received a more detailed private evaluation based on panel feedback. The bibliometric analyses are published at the university and faculty level. In view of adhering to best practices in scholarly research evaluation, the bibliometric analyses at the 
	2.3. Publications of research units – bibliometric analyses
	In the RAE2020 assessment, bibliometric analyses based on publications in 2013-2017 were performed for each of the 57 RUs. The primary role of the analyses was to provide additional information to the RUs in their own self-assessments. At the same time, the analyses were also part of the panellists’ assessment material.
	In addition to RU analyses, both CWTS and the UOULU library also performed separate analyses for the entire university as well as for all eight faculties. These reports are available at http://urn.fi/urn:isbn:9789526231143 (UOULU Library´s report) and http://urn.fi/urn:nbn:fi-fe2021101551288 (CWTS´s report). Leiden University carried out its research performance analysis based on the publications contained in the Web of Science database and the UOULU Library carried out its own analyses based on all publica

	3. Assessment results at the university level
	3. Assessment results at the university level
	In the self-evaluation report, the RUs were asked to indicate which of UOULU’s five focus areas best reflect their research interests. According to the responses, the RUs of five faculties (BMM, EDU, HUM, ITEE and OBS) identified only one focus area, whereas the RUs of three faculties (MED, SCI and TECH) had their main interests in more than one focus area (Fig. 3.1.). The three regional RUs each identified a different focus area, reflecting their distinct roles.

	Fig. 3.1. Faculties, research units and regional units aligned with UOULU´s five focus areas. The focus areas are colour coded as indicated. The number of academic personnel is also indicated for each RU and faculty. Full names of RUs are shown in Figures 4.1. – 4.3.
	Fig. 3.1. Faculties, research units and regional units aligned with UOULU´s five focus areas. The focus areas are colour coded as indicated. The number of academic personnel is also indicated for each RU and faculty. Full names of RUs are shown in Figures 4.1. – 4.3.

	Moreover, the RUs were asked to indicate which of UOULU’s nine profiling areas best reflected their research interests. As seen in Fig. 3.2., in several of the faculties the RUs show diverse interests, and all three regional units identify themselves in distinct profiling areas. 
	Moreover, the RUs were asked to indicate which of UOULU’s nine profiling areas best reflected their research interests. As seen in Fig. 3.2., in several of the faculties the RUs show diverse interests, and all three regional units identify themselves in distinct profiling areas. 

	Fig. 3.2. Faculties, research units and regional units aligned with UOULU’s nine profiling areas. The profiling areas are colour coded as indicated. The number of RUs is indicated in Profile field list. Full names of RUs are shown in Figures 4.1. – 4.3.
	Fig. 3.2. Faculties, research units and regional units aligned with UOULU’s nine profiling areas. The profiling areas are colour coded as indicated. The number of RUs is indicated in Profile field list. Full names of RUs are shown in Figures 4.1. – 4.3.
	Overall, the RAE2020 panels found that the RUs were well aligned with the UOULU focus areas and profiling themes. In their summary the panel evaluators also noted that the five defined UOULU focus areas give the university a unique profile and that these focus areas are directly related to the sustainability and development goals (SDGs) of the United Nations. Importantly, RAE2020 provides a coherent view for the first time on how our research work within each RU aligns with the global SDGs. UOULU’s strategi
	The compilation of the RUs’ research work indicates the researchers at UOULU address all 17 UN2030 SDGs, Table 3.1.). The areas of most intense activities include Good health and wellbeing (SDG3), Quality education (SDG4), Industry, innovation and infrastructure (SDG12) and Climate action (SDG13). 

	Table 3.1. The number of RUs targeting UN sustainable development goals in their scientific action plans. The RUs were able to choose the goals that are relevant in their work from the 17 SDGs.
	Table 3.1. The number of RUs targeting UN sustainable development goals in their scientific action plans. The RUs were able to choose the goals that are relevant in their work from the 17 SDGs.

	UN SDG Goal
	UN SDG Goal
	UN SDG Goal
	UN SDG Goal
	UN SDG Goal
	UN SDG Goal
	UN SDG Goal
	UN SDG Goal


	No. of RUs targeting
	No. of RUs targeting
	No. of RUs targeting




	SDG1
	SDG1
	SDG1
	SDG1
	SDG1


	No Poverty
	No Poverty
	No Poverty


	9
	9
	9



	SDG2
	SDG2
	SDG2
	SDG2


	Zero Hunger
	Zero Hunger
	Zero Hunger


	6
	6
	6



	SDG3
	SDG3
	SDG3
	SDG3


	Good Health and Well-Being
	Good Health and Well-Being
	Good Health and Well-Being


	31
	31
	31



	SDG4
	SDG4
	SDG4
	SDG4


	Quality Education
	Quality Education
	Quality Education


	29
	29
	29



	SDG5
	SDG5
	SDG5
	SDG5


	Gender Equality
	Gender Equality
	Gender Equality


	21
	21
	21



	SDG6
	SDG6
	SDG6
	SDG6


	Clean Water and Sanitation
	Clean Water and Sanitation
	Clean Water and Sanitation


	13
	13
	13



	SDG7
	SDG7
	SDG7
	SDG7


	Affordable and Clean Eenergy
	Affordable and Clean Eenergy
	Affordable and Clean Eenergy


	14
	14
	14



	SDG8
	SDG8
	SDG8
	SDG8


	Decent Work and Economic Growth
	Decent Work and Economic Growth
	Decent Work and Economic Growth


	21
	21
	21



	SDG9
	SDG9
	SDG9
	SDG9


	Industry, Innovation and Infrastructure
	Industry, Innovation and Infrastructure
	Industry, Innovation and Infrastructure


	30
	30
	30



	SDG10
	SDG10
	SDG10
	SDG10


	Reduced Inequalities
	Reduced Inequalities
	Reduced Inequalities


	15
	15
	15



	SDG11
	SDG11
	SDG11
	SDG11


	Sustainable Cities and Communities
	Sustainable Cities and Communities
	Sustainable Cities and Communities


	22
	22
	22



	SDG12
	SDG12
	SDG12
	SDG12


	Responsible Consumption and Production
	Responsible Consumption and Production
	Responsible Consumption and Production


	22
	22
	22



	SDG13
	SDG13
	SDG13
	SDG13


	Climate Action
	Climate Action
	Climate Action


	23
	23
	23



	SDG14
	SDG14
	SDG14
	SDG14


	Life Below Water
	Life Below Water
	Life Below Water


	6
	6
	6



	SDG15
	SDG15
	SDG15
	SDG15


	Life On Land
	Life On Land
	Life On Land


	11
	11
	11



	SDG16
	SDG16
	SDG16
	SDG16


	Peace, Justice and Strong Institutions
	Peace, Justice and Strong Institutions
	Peace, Justice and Strong Institutions


	8
	8
	8



	SDG17
	SDG17
	SDG17
	SDG17


	Partnership for the Goals
	Partnership for the Goals
	Partnership for the Goals


	14
	14
	14







	3.1. Publication analyses
	3.1. Publication analyses
	In the period 2013-2017, almost 15000 publications were published at UOULU and the annual number of publications increased during the period. Peer-reviewed scientific publications accounted for more than 80 percent of all publications. According to the performance indicators used in the bibliometric analysis, UOULU performed more than 20 percent above the world average. The results highlighted the importance of collaboration, when internationally co-authored papers showed performance up to 40–50% above the 

	Fig. 3.3. Key figures – publications 2013–2017.
	Fig. 3.3. Key figures – publications 2013–2017.

	The CWTS review shows how UOULU’s publication production is distributed in a wide range of different research areas. Based on the number of publications, the Top list of subject categories highlights research areas from almost all faculties of the university. Quantitatively, however, the subject categories of the ITEE and FMed faculties appeared to be the largest in the list. 
	The CWTS review shows how UOULU’s publication production is distributed in a wide range of different research areas. Based on the number of publications, the Top list of subject categories highlights research areas from almost all faculties of the university. Quantitatively, however, the subject categories of the ITEE and FMed faculties appeared to be the largest in the list. 
	3.2. University-level summary and conclusions
	In a joint university-level summary and conclusions (Section 5) by the three panels it is noted that the RUs of the UOULU engage actively in research and achieve extremely high standards, with several being world leading. The size of the RUs varies considerably, ranging from powerful multidisciplinary research groups to small groups centred around one top researcher. Managing the RUs is a dynamic process which has to be monitored continuously. Key issues are continuity following retirement of key researcher
	This summary also notes that the defined five focus areas of UOULU give the university a unique profile. These focus areas are directly related to the UN SDGs. The RUs are aligned very well with these focus areas and use them for developing ambitious, yet feasible strategic plans. The cross-sectional focus area “Changing climate and Northern environment” benefits from contributions of the RUs of all panels, whereas the others are more panel specific. Moreover, societal impact is an important aspect of which

	4. Assessment results by panels 
	4. Assessment results by panels 
	The evaluation results of the RUs with respect to overall scores and ranking by the three discipline-specific panels are shown in the Table 4.1, 4.2 and 4.3. The scoring scale ranged from 1 to 6, 6 being the best possible scoring. 

	NOTE: ranking is not suitable for comparison between the panels and different scientific disciplines.
	NOTE: ranking is not suitable for comparison between the panels and different scientific disciplines.

	4.1. Biosciences, Health and the Environment (BHE) Panel
	4.1. Biosciences, Health and the Environment (BHE) Panel

	In general all RUs produce research outputs in high-level international journals.
	In general all RUs produce research outputs in high-level international journals.
	The panel scores indicate that the research of the BHE RUs is of very high quality. One RU was graded 6, nine were graded 5.
	In terms of being forward looking, most BHE RUs had clear plans that aligned with the focus areas of UOULU.
	In some RUs, owing to the career stage profile of the staff, succession planning should be part of the forward-looking strategy. 

	Table 4.1. The overall scoring and ranking of RUs evaluated by the Biosciences, Health and the Environment (BHE) panel. Rating scale of research units: 1=Poor; 2= Fair; 3=Good; 4= Very Good; 5= Excellent; 6= Outstanding.
	Table 4.1. The overall scoring and ranking of RUs evaluated by the Biosciences, Health and the Environment (BHE) panel. Rating scale of research units: 1=Poor; 2= Fair; 3=Good; 4= Very Good; 5= Excellent; 6= Outstanding.

	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name


	Ranking
	Ranking
	Ranking


	SCORES
	SCORES
	SCORES



	Overall 
	Overall 
	Overall 
	Overall 
	 
	assessment


	Scientific 
	Scientific 
	Scientific 
	quality and 
	impact of the 
	research


	Societal 
	Societal 
	Societal 
	impact 
	of the 
	research


	Quality of 
	Quality of 
	Quality of 
	the research 
	environment


	Future 
	Future 
	Future 
	potential




	ECMH
	ECMH
	ECMH
	ECMH
	ECMH
	 - 
	ECM
	 
	and Hypoxia


	1
	1
	1


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding



	Nursing - Research Unit of 
	Nursing - Research Unit of 
	Nursing - Research Unit of 
	Nursing - Research Unit of 
	Nursing Science and Health 
	Management


	2
	2
	2


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent



	MIPT - Research Unit of 
	MIPT - Research Unit of 
	MIPT - Research Unit of 
	MIPT - Research Unit of 
	Medical Imaging, Physics and 
	Technology


	3
	3
	3


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	DisNetworks - Disease 
	DisNetworks - Disease 
	DisNetworks - Disease 
	DisNetworks - Disease 
	Networks


	4
	4
	4


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	ELITE
	ELITE
	ELITE
	ELITE


	5
	5
	5


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	EcoGen - Ecology and Genetics
	EcoGen - Ecology and Genetics
	EcoGen - Ecology and Genetics
	EcoGen - Ecology and Genetics


	6
	6
	6


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	CERH - Center for 
	CERH - Center for 
	CERH - Center for 
	CERH - Center for 
	 
	Environmental and 

	Respiratory Health Research
	Respiratory Health Research


	7
	7
	7


	Excellent 
	Excellent 
	Excellent 


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent



	PSB - Protein and 
	PSB - Protein and 
	PSB - Protein and 
	PSB - Protein and 
	 
	Structural Biology


	8
	8
	8


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	Biomedicine - Research Unit of 
	Biomedicine - Research Unit of 
	Biomedicine - Research Unit of 
	Biomedicine - Research Unit of 
	Biomedicine


	9
	9
	9


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent







	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name


	Ranking
	Ranking
	Ranking


	SCORES
	SCORES
	SCORES



	Overall 
	Overall 
	Overall 
	Overall 
	 
	assessment


	Scientific 
	Scientific 
	Scientific 
	quality and 
	impact of the 
	research


	Societal 
	Societal 
	Societal 
	impact 
	of the 
	research


	Quality of 
	Quality of 
	Quality of 
	the research 
	environment


	Future 
	Future 
	Future 
	potential




	CancerTransMed - Cancer 
	CancerTransMed - Cancer 
	CancerTransMed - Cancer 
	CancerTransMed - Cancer 
	CancerTransMed - Cancer 
	Research and Translational 
	Medicine Research Unit


	10
	10
	10


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Good
	Good
	Good



	InternalMed - Research Unit 
	InternalMed - Research Unit 
	InternalMed - Research Unit 
	InternalMed - Research Unit 
	of Internal Medicine


	11
	11
	11


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good



	PEDEGO - PEDEGO 
	PEDEGO - PEDEGO 
	PEDEGO - PEDEGO 
	PEDEGO - PEDEGO 
	Research Unit


	12
	12
	12


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good



	Surgery - Research Unit of 
	Surgery - Research Unit of 
	Surgery - Research Unit of 
	Surgery - Research Unit of 
	Surgery, Anesthesia and 
	Intensive Care


	13
	13
	13


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good



	OralHealth - Research Unit 
	OralHealth - Research Unit 
	OralHealth - Research Unit 
	OralHealth - Research Unit 
	of Oral Health Sciences


	14
	14
	14


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Good
	Good
	Good



	Neuro - Research Unit of 
	Neuro - Research Unit of 
	Neuro - Research Unit of 
	Neuro - Research Unit of 
	Clinical Neuroscience


	15
	15
	15


	Good
	Good
	Good


	Good
	Good
	Good


	Very good
	Very good
	Very good


	Fair
	Fair
	Fair


	Good
	Good
	Good







	The fifteen RUs that constitute BHE encompass a range of areas of biology, medicine, ecology and evolutionary biology. The size of the RUs vary enormously with some consisting of only a few principal scientists, whilst others are very large indeed. In all cases, there is a focus on research, and in general all RUs produce research outputs in high level international journals. The research units engage in outreach and industrial engagement and the panel was impressed by those RUs that were able to successful
	The fifteen RUs that constitute BHE encompass a range of areas of biology, medicine, ecology and evolutionary biology. The size of the RUs vary enormously with some consisting of only a few principal scientists, whilst others are very large indeed. In all cases, there is a focus on research, and in general all RUs produce research outputs in high level international journals. The research units engage in outreach and industrial engagement and the panel was impressed by those RUs that were able to successful
	Overall, the panel scores indicate that the research of the BHE is very high quality. One RU was graded 6, nine were graded 5. 
	The RUs engage with a number of the strategic focus areas of the University, particularly” Lifelong Health”, which is a major focus across BHE. There is some research that matches” Changing Climate and Northern Environment”, however this is less extensive. 
	The proportion of income derived externally was variable. In some cases, this proportion was very low, and international funding (e.g. EU) was generally low (with some exceptions, where RUs from Oulu are playing a lead role in consortia). Overall the low proportion of external income was felt to be a weakness of BHE. 
	The internal organisation of the RUs was variable: in a number of cases, there were clearly extremely well-developed management structures and close integration of the unit. However, in others it was equally as evident that the group was less well integrated. 
	In terms of forward looking, we felt that most RUs had clear plans that aligned with the focus areas of Oulu University. In some RUs, owing to the career stage profile of the staff, it is clear that succession planning should be part of the forward-looking strategy.
	For strengths and development areas, good practices and recommendations for the BHE panel, see the report proper (http://urn.fi/urn:isbn:9789526231129). 

	4.2. Culture and Society (CS) Panel
	4.2. Culture and Society (CS) Panel
	Overall, the research conducted within the RUs of CS was found to be excellent, empirically and theoretically.
	The produced research has a truly broad range of influence and increasingly gains ever wider national and local audiences.
	The scientific impact is multidimensional and impressive in a substantial rather than strictly or exclusively measurable sense. Among the 12 RUs in the CS area, five were graded 6, and likewise five were graded 5.
	As for future development, overall, the CS RUs were found to contain ambitious, yet also realistic and feasible scientific action plans, the proposed research of which promises, if successful, to produce significant new outcomes and further to strengthen the RUs’ national, regional and international standing and intervention.

	Table 4.2. The overall scoring and ranking of the RUs evaluated by the Culture and Society (CS) panel. RUs with the same ranking are listed in an alphabetical order. Rating scale of research units: 1=Poor; 2= Fair; 3=Good; 4= Very Good; 5= Excellent; 6= Outstanding.
	Table 4.2. The overall scoring and ranking of the RUs evaluated by the Culture and Society (CS) panel. RUs with the same ranking are listed in an alphabetical order. Rating scale of research units: 1=Poor; 2= Fair; 3=Good; 4= Very Good; 5= Excellent; 6= Outstanding.

	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name


	Ranking
	Ranking
	Ranking


	SCORES
	SCORES
	SCORES



	Overall 
	Overall 
	Overall 
	Overall 
	 
	assessment


	Scientific 
	Scientific 
	Scientific 
	quality and 
	impact 
	of the 
	research


	Societal 
	Societal 
	Societal 
	impact 
	of the 
	research


	Quality 
	Quality 
	Quality 
	of the 
	research 
	environ
	-
	ment


	Future 
	Future 
	Future 
	potential




	Geography - Geography 
	Geography - Geography 
	Geography - Geography 
	Geography - Geography 
	Geography - Geography 
	Research Unit


	1
	1
	1


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding



	LLP - Learning and 
	LLP - Learning and 
	LLP - Learning and 
	LLP - Learning and 
	Learning Processes  


	1
	1
	1


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding



	Logo - Logopedics
	Logo - Logopedics
	Logo - Logopedics
	Logo - Logopedics


	1
	1
	1


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent



	VISE - Values, Ideologies 
	VISE - Values, Ideologies 
	VISE - Values, Ideologies 
	VISE - Values, Ideologies 
	and Social Contexts of 
	Education 


	1
	1
	1


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent



	EAF - Department of 
	EAF - Department of 
	EAF - Department of 
	EAF - Department of 
	Economics, Accounting 
	and Finance


	5
	5
	5


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding



	KSI - Kerttu Saalasti
	KSI - Kerttu Saalasti
	KSI - Kerttu Saalasti
	KSI - Kerttu Saalasti
	 
	Institute


	6
	6
	6


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	HistCulComm - 
	HistCulComm - 
	HistCulComm - 
	HistCulComm - 
	 
	History, Culture and 
	 
	Communication Studies


	7
	7
	7


	Excellent 
	Excellent 
	Excellent 


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	LangLit - Languages and 
	LangLit - Languages and 
	LangLit - Languages and 
	LangLit - Languages and 
	Literature


	7
	7
	7


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding



	Giellagas - Giellagas 
	Giellagas - Giellagas 
	Giellagas - Giellagas 
	Giellagas - Giellagas 
	Institute


	9
	9
	9


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good



	MMI - Department of 
	MMI - Department of 
	MMI - Department of 
	MMI - Department of 
	Marketing, Management 
	and International Business 


	10
	10
	10


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding



	TTEC - Teachers, 
	TTEC - Teachers, 
	TTEC - Teachers, 
	TTEC - Teachers, 
	Teaching and Educational 
	Communities 


	11
	11
	11


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	MAI - Martti Ahtisaari 
	MAI - Martti Ahtisaari 
	MAI - Martti Ahtisaari 
	MAI - Martti Ahtisaari 
	Institute


	12
	12
	12


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good







	The panel Culture and Society (CS) comprises a variety of units that engage with research on important topics in humanities and the social sciences, and they often do so on multidisciplinary grounds. Its RUs range across a wide spectrum of fields and disciplines, e.g., from Educational Studies to Geography and Linguistics. CS involves research departments and institutes, professors and young researchers, as well as strands and clusters of research. CS’s members also have teaching and administrative duties, 
	The panel Culture and Society (CS) comprises a variety of units that engage with research on important topics in humanities and the social sciences, and they often do so on multidisciplinary grounds. Its RUs range across a wide spectrum of fields and disciplines, e.g., from Educational Studies to Geography and Linguistics. CS involves research departments and institutes, professors and young researchers, as well as strands and clusters of research. CS’s members also have teaching and administrative duties, 
	CS research groups have varying foci and objectives, yet they are united in their commitment to a clear research strategy. They target high-quality international peer-reviewed journals, make critical and compelling contributions to important fields of study and publish high quality research internationally and nationally. Many CS members are widely influential and sought-after as research collaborators, in Finland and abroad. Most are also highly active participants in national and international research in
	Overall, the research conducted within CS is excellent, empirically and theoretically, and aligns both with the University’s strategic goals and with the UN sustainable development goals. CS has a strong research leadership and a sound academic culture, supportive of the investigative spirit and conducive to collaboration. There have been many successful research funding bids, especially through Academy of Finland applications. As for future development, as a total, the CS contains ambitious yet also realis
	For strengths and development areas, good practices and recommendations for the CS panel, see the report proper (http://urn.fi/urn:isbn:9789526231129). 
	4.3. Natural Sciences and Engineering (NSE) Panel
	4.3. Natural Sciences and Engineering (NSE) Panel

	In general, the success rate of the NSE RUs in competitive programmes was found to be very good with a substantial number of both Academy of Finland projects and approved Horizon 2020 proposals.
	Overall, the scientific level of the research conducted by the panel RUs was found to have a high impact and meet top standards, which is reflected by the fact that four RUs were graded with straight 6/6 by the evaluation panel, and that the average grade approached 5/6. Among the 30 RUs in the NSE area, seven received an overall grade of 6, and 15 were graded 5.
	Plans for the strategic development of the NSE RUs were judged to have been developed on the basis of a sound assessment of the current state in almost all cases. Strategic development “at work” can be observed by the continuous realignment of the research areas with the focus areas, particularly in the area of sustainability, which is about to open new and exciting research fields. 

	Table 4.3. The overall scoring and ranking of RUs evaluated by the Natural Sciences and Engineering (NSE) panel. RUs with the same ranking are listed in an alphabetical order. Rating scale of research units: 1=Poor; 2= Fair; 3=Good; 4= Very Good; 5= Excellent; 6= Outstanding.
	Table 4.3. The overall scoring and ranking of RUs evaluated by the Natural Sciences and Engineering (NSE) panel. RUs with the same ranking are listed in an alphabetical order. Rating scale of research units: 1=Poor; 2= Fair; 3=Good; 4= Very Good; 5= Excellent; 6= Outstanding.

	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name


	Ranking
	Ranking
	Ranking


	SCORES
	SCORES
	SCORES



	Overall 
	Overall 
	Overall 
	Overall 
	 
	assessment


	Scientific 
	Scientific 
	Scientific 
	quality and 
	impact of 
	the research


	Societal 
	Societal 
	Societal 
	impact of the 
	research


	Quality of 
	Quality of 
	Quality of 
	the research 
	environment


	Future 
	Future 
	Future 
	potential




	CWC-RT - CWC-Radio 
	CWC-RT - CWC-Radio 
	CWC-RT - CWC-Radio 
	CWC-RT - CWC-Radio 
	CWC-RT - CWC-Radio 
	Technologies


	1
	1
	1


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding



	Met - Process Metallurgy 
	Met - Process Metallurgy 
	Met - Process Metallurgy 
	Met - Process Metallurgy 


	1
	1
	1


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding



	MIC - Microelectronics
	MIC - Microelectronics
	MIC - Microelectronics
	MIC - Microelectronics


	1
	1
	1


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding



	UBICOMP - Center for 
	UBICOMP - Center for 
	UBICOMP - Center for 
	UBICOMP - Center for 
	Ubiquitous Computing


	1
	1
	1


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding



	M3S - Empirical Software 
	M3S - Empirical Software 
	M3S - Empirical Software 
	M3S - Empirical Software 
	Engineering in Software, 
	Systems and Services


	5
	5
	5


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent



	NMR - NMR Research Unit
	NMR - NMR Research Unit
	NMR - NMR Research Unit
	NMR - NMR Research Unit


	5
	5
	5


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding



	SpaceAstro - Space 
	SpaceAstro - Space 
	SpaceAstro - Space 
	SpaceAstro - Space 
	 
	Physics and Astronomy


	5
	5
	5


	 Outstanding
	 Outstanding
	 Outstanding


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent



	CMVS - Center for Machine 
	CMVS - Center for Machine 
	CMVS - Center for Machine 
	CMVS - Center for Machine 
	Vision and Signal Analysis


	8
	8
	8


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	ECE - Environmental and 
	ECE - Environmental and 
	ECE - Environmental and 
	ECE - Environmental and 
	Chemical Engineering


	8
	8
	8


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Good
	Good
	Good


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent



	FPE - Fibre and Particle 
	FPE - Fibre and Particle 
	FPE - Fibre and Particle 
	FPE - Fibre and Particle 
	Engineering


	8
	8
	8


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	IEM - Industrial Engineering 
	IEM - Industrial Engineering 
	IEM - Industrial Engineering 
	IEM - Industrial Engineering 
	and Management


	8
	8
	8


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent



	KUC - Kajaani University 
	KUC - Kajaani University 
	KUC - Kajaani University 
	KUC - Kajaani University 
	Consortium


	8
	8
	8


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Outstanding
	Outstanding
	Outstanding


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	NANOMO - Nano and 
	NANOMO - Nano and 
	NANOMO - Nano and 
	NANOMO - Nano and 
	Molecular Systems 
	Research Unit


	8
	8
	8


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	OMS - Oulu Mining School
	OMS - Oulu Mining School
	OMS - Oulu Mining School
	OMS - Oulu Mining School


	8
	8
	8


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	WE3 - Water, Energy and 
	WE3 - Water, Energy and 
	WE3 - Water, Energy and 
	WE3 - Water, Energy and 
	Environmental Engineering


	8
	8
	8


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	CAS - Circuits and Systems
	CAS - Circuits and Systems
	CAS - Circuits and Systems
	CAS - Circuits and Systems


	16
	16
	16


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good



	CWC - NS - CWC-Networks 
	CWC - NS - CWC-Networks 
	CWC - NS - CWC-Networks 
	CWC - NS - CWC-Networks 
	and Systems


	16
	16
	16


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good



	INTERACT - Human 
	INTERACT - Human 
	INTERACT - Human 
	INTERACT - Human 
	Computer Interaction 
	and Human-Centered 
	Development


	16
	16
	16


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	MathSci - Mathematical 
	MathSci - Mathematical 
	MathSci - Mathematical 
	MathSci - Mathematical 
	Sciences


	16
	16
	16


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good



	MME - Materials and 
	MME - Materials and 
	MME - Materials and 
	MME - Materials and 
	Mechanical Engineering


	16
	16
	16


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent



	OASIS - Oulu Advanced 
	OASIS - Oulu Advanced 
	OASIS - Oulu Advanced 
	OASIS - Oulu Advanced 
	Research on Service and 
	Information Systems


	16
	16
	16


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good



	SGO - Sodankylä 
	SGO - Sodankylä 
	SGO - Sodankylä 
	SGO - Sodankylä 
	Geophysical Observatory


	16
	16
	16


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good







	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name
	Research Unit name


	Ranking
	Ranking
	Ranking


	SCORES
	SCORES
	SCORES



	Overall 
	Overall 
	Overall 
	Overall 
	 
	assessment


	Scientific 
	Scientific 
	Scientific 
	quality and 
	impact of 
	the research


	Societal 
	Societal 
	Societal 
	impact of the 
	research


	Quality of 
	Quality of 
	Quality of 
	the research 
	environment


	Future 
	Future 
	Future 
	potential




	IMS - Intelligent Machines 
	IMS - Intelligent Machines 
	IMS - Intelligent Machines 
	IMS - Intelligent Machines 
	IMS - Intelligent Machines 
	and Systems


	23
	23
	23


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent



	OPEM - Opto-Electronics 
	OPEM - Opto-Electronics 
	OPEM - Opto-Electronics 
	OPEM - Opto-Electronics 
	and Measurement 
	Techniques


	23
	23
	23


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good



	Oulu School of Architecture
	Oulu School of Architecture
	Oulu School of Architecture
	Oulu School of Architecture


	25
	25
	25


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good



	SusChem - Sustainable 
	SusChem - Sustainable 
	SusChem - Sustainable 
	SusChem - Sustainable 
	Chemistry


	25
	25
	25


	Very good
	Very good
	Very good


	Good
	Good
	Good


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good



	BIGS - Biomimetics and 
	BIGS - Biomimetics and 
	BIGS - Biomimetics and 
	BIGS - Biomimetics and 
	Intelligent Systems


	27
	27
	27


	Very good
	Very good
	Very good


	Very good
	Very good
	Very good


	Excellent
	Excellent
	Excellent


	Excellent
	Excellent
	Excellent


	Good
	Good
	Good



	ACM - Applied and 
	ACM - Applied and 
	ACM - Applied and 
	ACM - Applied and 
	 
	Computational 
	 
	Mathematics


	28
	28
	28


	Good
	Good
	Good


	Very good
	Very good
	Very good


	Good
	Good
	Good


	Good
	Good
	Good


	Good
	Good
	Good



	CPE - Chemical Process 
	CPE - Chemical Process 
	CPE - Chemical Process 
	CPE - Chemical Process 
	Engineering


	28
	28
	28


	Good
	Good
	Good


	Good
	Good
	Good


	Good
	Good
	Good


	Good
	Good
	Good


	Good
	Good
	Good



	SCT - Structures and 
	SCT - Structures and 
	SCT - Structures and 
	SCT - Structures and 
	 
	Construction Technology


	30
	30
	30


	Good
	Good
	Good


	Fair
	Fair
	Fair


	Good
	Good
	Good


	Fair
	Fair
	Fair


	Good
	Good
	Good







	The panel Natural Science and Engineering (NSE) is the largest panel comprising altogether 30 research units (RUs) with research areas ranging from pure mathematics to civil engineering and architecture. The size of the RUs varies from rather small ones with less than 5 leading scientists (Principal Investigators) to large multidisciplinary groups with more than 10 leading scientists. All RUs engage actively in research in addition to their teaching and administration duties. The scientific output is predom
	The panel Natural Science and Engineering (NSE) is the largest panel comprising altogether 30 research units (RUs) with research areas ranging from pure mathematics to civil engineering and architecture. The size of the RUs varies from rather small ones with less than 5 leading scientists (Principal Investigators) to large multidisciplinary groups with more than 10 leading scientists. All RUs engage actively in research in addition to their teaching and administration duties. The scientific output is predom
	External funding of the research is obtained from Finnish organizations such as the Academy of Finland and Tekes, and from international bodies, predominantly European Union. In general, the success rate of the RUs in competitive programs is very good with a substantial number of both Academy of Finland projects and approved Horizon 2020 proposals. Many RUs in the NSE panel double their funding by external sources compared to the internal financial support given by Oulu University.
	The RUs in the NSE panel are actively participating in the focus areas of Oulu University, with very strong contributions to the focus areas “Sustainable materials and systems” and “Digitalization and smart society” and also with significant work to the field of “Changing climate and northern environment”. All RUs are committed to reaching the sustainability and development goals (SDGs) laid down by the UN. The world-leading 6G flagship of Oulu University is led by members of the NSE panel.
	Overall, the scientific level of the research conducted by the panel RUs has high impact and reaches top standards, which is reflected by the fact that 4 RUs were graded with straight 6/6 by the evaluation panel, and that the average grade approaches 5/6.  
	Plans for strategic development were outlined, and were judged to have been developed on the basis of a sound assessment of the current state in almost all cases. Strategic development “at work” can be observed by the continuous realignment of the research areas with the focus areas, in particular in the area of sustainability, which is about to open new and exciting research fields.
	For strengths and development areas, good practices and recommendations for the NSE panel, see the report proper (http://urn.fi/urn:isbn:9789526231129). 
	5. Summary and conclusions – Panels’ university level findings and recommendations 
	5.1. Overall assessment
	The University Management should be aware of differences in research cultures among disciplines, and how these impact on the statements we make below. Across the university, there is an enormous range of research disciplines and research is not always measurable within one-size fits-all approaches.
	Research Units (RUs) are the base of research organization of the University of Oulu, engaging actively in research and achieving extremely high standards, with several being world leading.
	The size of the RUs varies considerably, ranging from powerful multidisciplinary research groups to rather small groups centred around one top researcher. Managing RUs is a dynamic process which has to be monitored continuously. Key issues are: continuity following retirement of key researchers; subcritical sizes; and non-interacting groups within RUs. Proactive management is required to address each of these issues to ensure the continuity of research.
	The University of Oulu has defined five focus areas giving the university a unique profile. These focus areas are directly related to the sustainability and development goals (SDGs) of the UN. The RUs are aligned very well with these focus areas and use them for developing ambitious, yet feasible strategic plans. The cross-sectional focus area “Changing climate and Nordic environment” benefits from contributions of the RUs of all panels, whereas the others are more panel specific.
	Societal impact is an important aspect of which all RUs are aware with special efforts directed towards regional benefits.
	5.2. Strengths and development areas
	Strengths
	There is a large group of RUs which are very successful in supporting projects through competitive funding, both on national and international levels. Many RU members are prominent in their fields and are highly influential. Many collaborations exist on national and an international levels.
	The focus areas provide clear guidelines for developing a unique profile for the University of Oulu. These research foci are important in shaping the research strategies of the RUs.
	There are typically supportive and friendly environments and infrastructures/facilities designed to encourage growth of all members of each RU. The intellectual climate in the RUs appears to be conducive to research. The RUs ambitiously pursue their present strategy and are committed to refining it in the future, always with a view to strong involvement in international research and to making a strong contribution to the northern Finnish community.
	All RUs recognize the need for internationally high quality publications, and are committed to achieve this goal.
	Research in a university environment is predominantly investigator driven. Research Units are often confronted with the problem of continuity after the retirement of top researchers. The RUs of Oulu University have dealt with this problem in the past and found very promising new leaders both from Finland and from abroad. In the course of this ongoing renewal process, the number of female researchers in top positions has increased significantly.
	Development areas
	Some RUs are too small to be competitive or viable, and others consist of research groups with no common denominator.
	RUs with strong ties to the end user are pushed towards more “scientific” work. However, their work is valuable in regional and national development. They contribute significantly to improve societal impact, and they should be evaluated on an alternative scale.
	The teaching load is unevenly distributed among the RUs, with some investigators being loaded with substantial teaching duties. 
	Some RUs have attracted foreign scientists to strengthen research which, owing to language barriers, limits their teaching involvement, especially at the under-graduate level. This may become prevalent in high-profile areas where Oulu University can attract top researchers from around the world, but risks creating a division between research and teaching.
	Succession planning is critical. Some small RUs are dependent on a small number of senior researchers. Without a plan for recruitment of junior staff, there is a danger that these RUs will not be sustained. 
	There are fields in which applications for competitive funding should be further encouraged whenever applicable, subject to field specifics. 
	5.3. Good practices and recommendations
	Good practices
	Oulu University provides a research environment fostering new ideas and research fields. There is a focus on high quality outputs, ensuring that RUs are ambitious to be at the forefront of their fields.
	The defined framework of research units promotes interdisciplinary research with high level outcomes.
	There are well-established links with society and local culture, and research impact is a strength of Oulu. 
	There are many well organised RUs with well-developed, inclusive management structures. These foster career development, training of scientists as well as strategic thinking about the future of research. 
	Recommendations
	The strong focus on bibliometric data as a route for success is too narrow for the wide breadth of research covered by the RUs: methods for dissemination of scientific outcomes vary strongly from discipline to discipline. In the more applied areas, there is much excellent end-user engagement and research impact, but this is not readily captured by current research metrics.
	Oulu University has achieved prominent international standing in some fields and is therefore attractive for international researchers. Opening the undergraduate programs for courses in English will help to distribute the teaching load more evenly and may contribute to attracting gifted international students from their first day in university.
	Though the research at the University of Oulu is thematically creative and original, the university should ensure that investment in the five focus areas does not hamper future development. There should be always space and resources for new streams which may foster the next generation of goals. One danger is that fundamental basic research is not valued in its own right, even though it could potentially be recognised as an additional focus area.

	The actual RAE2020 report is available here: 
	The actual RAE2020 report is available here: 
	The actual RAE2020 report is available here: 
	http://urn.fi/urn:isbn:9789526231129
	, 
	and additional information of UOULU scientific publications and bibliometric quality 
	is available here: 
	http://urn.fi/urn:isbn:9789526231143
	 and 
	 
	http://urn.fi/urn:nbn:fi-fe2021101551288








