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Foreword  

2020 was the second full year of operation for Bergen Offshore Wind Centre (BOW). 2020 has 

been a challenging year in general, and for a young and ambitious centre as BOW as well. 

The pandemic has made the rapid development of national and international networks and 

tight interdisciplinarity challenging. Despite this, BOW has been very active, and we have 

learned a great deal about digital communication, both the new possibilities and the 

challenges.  

We have gained momentum and volume in our research activity. Several new PhD students 

and postdocs have joined us across different disciplines. We have also been active in 

submitting research applications. Coordinating work between different disciplines is time 

consuming and demanding, but we believe that this is a key to solve the challenges ahead. 

Great ambitions have been made official for offshore wind as part of the solution to obtain a 

carbon neutral energy supply by 2050, with the EU and the UK as clear examples. The planned 

up-scaling for offshore wind capacity involves both opportunities and barriers. Previously, the 

focus has been on developing technical solutions to reduce the cost of energy. This effort will 

certainly continue; however, other topics are still in need for research. Among these we 

highlight the need to develop an improved understanding of the wind as a resource, the 

environmental implications and consequences of large-scale deployment of offshore wind 

farms, the regulatory mechanisms for use of the ocean space, as well as power exchange 

across national borders. To solve these challenges a real cross-disciplinary approach is 

needed. This is where BOW will contribute and make a difference.     

Norway has one of the worldôs best wind resources. We see an increasing interest and debate 

in Norway related to how our offshore wind resources can be utilized. We want to contribute 

to this debate with knowledge and facts. This requires relevant and up-to-date research activity 

as well as relevant meeting places. 

In this report some of our researchers are presented. You will see the breadth of knowledge 

represented. We also describe our main ongoing research projects. These projects show that 

we are working on research that is on the front of several areas and that we combine the 

specialized knowledge into a holistic understanding of how offshore wind may become a key 

contributor to our future energy supply in a sustainable way. We also have included some 

valuable considerations from the director of the Centre for Climate and Energy Transformation 

(CET), Håvard Haarstad and Dorothy Jane Dankel, researcher at the Department of Biological 

Sciences (BIO). They discuss if offshore wind presently is at a tipping point. 

Finn Gunnar Nielsen, Professor, director of BOW  
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A tipping point for offshore wind and coexistence of 

marine space? 

The past few years offshore wind has seen several different dramatic upturns with more 

efficient technology, lower costs and strong political will to open offshore areas and start 

projects. A fascinating concept in social science is the ñtipping pointò, a term from systems 

thinking used casually in studies of sustainability and energy transitions. The popular science 

book ñThe Tipping Pointò by Malcom Gladwell refers to it as ñthe moment of critical mass, the 

threshold, the boiling point.ò We can understand it as the moment when several different 

tendencies converge, reinforce one another, and create quick and rapid change.  

Over the past few years, the winds have been changing in favor of offshore wind farms. The 

combination of more efficient technologies, lower development and running costs, and stronger 

political will to open offshore areas has resulted in the onset of more projects. This movement 

towards renewable energy is moving Norwegian society towards a ótipping pointô, in this case 

the point of change between reliance on fossil fuels and reliance on renewable energy. Will 

different forces converge with enough momentum to reinforce one another, creating quick and 

rapid energy transformation in Norway?  

For offshore wind in Norway, it appears that we may be arriving at a tipping point. Many have 

suggested that the publication of the International Energy Agency (IEA)ôs much publicized 

Roadmap for the Global Energy Sector in May 2021 (you know, the one that said there is no 

need to invest in new fossil fuel developments) as a clear sign of this. The fact that the IEA, 

which has traditionally been conservative in its prospects for renewables has shifted to this 

favorable position on renewables may suggest that we are in a new era. In Norway, the public 

favors this new green era but has a strong óNot-in-my-back-yard' response to onshore wind 

which will probably result in a focus on wind power generation at sea. 

In fact, evidence of this new area, even beyond Norway, has been accumulating for some time. 

The EU Green Deal has signaled plans for strong investment in offshore wind. In the US, 

President Biden has unlocked plans for offshore wind as part of a well-funded infrastructure 

and clean energy package. Both energy companies and financial investors have increased 

investment in offshore wind developments as well, which will likely increase the rate of 

technological innovation and further decrease costs. In addition, the idea of climate risk seems 

to have hit home in financial sectors, meaning that many investors worry that large oil 

companies may lose value quickly if (or when) the world crests this tipping point and becomes 

completely reliant on renewables. The idea behind a tipping point in an energy transition is that 

these different political, economic, and public pressures mutually reinforce one another, 

creating rapid and deep change as we go over the tipping point and roll towards renewables. 

For example, if public opinion demands more of a policy on climate, it is easier for green 

politicians to pass ambitious goals and implement a credible long-term policy. If a long-term 

climate policy is implemented, it becomes easier for companies to invest in renewable 

innovation. If companies invest in renewable innovation, it becomes easier for green politicians 

to demand more renewables. And so on and so forth.  

For the challenge of climate change, however, this only works if we reduce consumption of 

fossil energy at the same time. Because even though these positive reinforcements are 

happening around offshore wind, we keep producing and consuming more fossil energy, and 

thus challenging the ótipping pointô perspective. Put another way, we are growing our energy 

budget with renewables rather than transitioning to a fully renewable system.  In order to reach 

https://www.iea.org/


 BERGEN OFFSHORE WIND CENTRE (BOW) ANNUAL REPORT 2020 

Page 4 

the desired and perceived transformative tipping point, offshore wind must not complement 

fossil energy, it must displace it. 

Some may think that crossing the tipping point is like crossing the finish line of a race. But 

unlike the metaphor of a running race, the policy narrative of renewable energy transformation 

should not be constrained by tunnel vision and pure speed. Offshore energy projects have 

strong consequences for other marine sectors. Forgetting these ripple effects can lead to 

negative feedbacks on new offshore wind projects, resulting in a so-called ñtripping pointò.  A 

tipping point can reverse and become a tripping point if one or more political, economic, or 

public opinion forces fight against Norwegian offshore wind energy.  

Why might this happen? The fact is many hundreds or thousands of square kilometers of 

Ocean space all around the world are needed for offshore wind energy to be successful at a 

large enough scale to contribute to a global energy transformation. This space is not 

immediately useable or navigable for use in other sectors, such as fishing, shipping, tourism, 

or transportation. Offshore aquaculture is often named as a synergistic sector with offshore 

energy, but even that is disputable as some farmers still wonder how the underwater noise 

and electromagnetic fields associated with large wind turbines would affect their fish. 

Another potential tripping point is the continued lack of knowledge of how offshore wind parks 

will impact marine mammals, fish, habitats, and biodiversity. Ecological impact assessments 

are currently missing and require both focus and resources to create. Besides an ecological 

backlash which could occur due to lack of ecological assessments, a social backlash could 

also erupt against a sector that favor energy over responsible ecological stewardship. The 

concept of a social license to operate is relevant here - social trust is something that is 

essential for a sustainable sector and business to have. And trust is hard-earned. 

Marine spatial planning is the default process for marine sectors to meet to discuss the pros 

and cons of new projects. These processes must have competent representation from all 

relevant actors in a respectful dialogue to prevent and mitigate all the inevitable tripping points 

along the path of energy and social transformation needed to meet our climate goals. 

The institutional location of Bergen Offshore Wind Centre at the University of Bergen offers a 

myriad of new collaborations to help analyze both the potential tipping and tripping points of 

an offshore renewable energy transition. Indeed, we feel that these types of industry-

academic-societal collaborations are what is needed to fulfill the UiB motto of ñKnowledge that 

forms society.ò 

Håvard Haarstad, director CET & Dorothy J. Dankel, researcher (BIO)  

 

© E. Zoe Walker, UiB    
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BOW - our mission and focus areas 

Bergen Offshore Wind Centre (BOW) was established as a part of the University of 

Bergenôs priority area ñClimate and Energy Transitionò.  By the end of 2020, BOW has been in 

operation for about 2 years. Our vision is that BOW will provide new knowledge 

for the sustainable development of offshore wind energy. To work towards that vision, our goal 

is to be an interdisciplinary wind energy research centre at a leading international level, by:  
 

o Identifying key challenges and opportunities related to large-scale utilization of 

offshore wind energy and addressing topics aligned with our core competence 

areas.   

o Being a leading actor in research, as well as an attractive partner for academia, 

industry, and the public sector.  

o Actively communicating our research in the most relevant international journals 

and key conferences.  

o Contributing a factual basis to the public debate on offshore wind energy.   

o Being the preferred point of contact for offshore wind competence in Norway.  

o Contributing to a top-level education within offshore wind energy.  

  

To support us towards these goals, we have a steering committee (SC) with representatives 

from UiB and NORCE, and a Scientific Advisory Committee (SAC) with representatives from 

academia and the industry. The SC met twice in 2020 (March and June) while the SAC met in 

September, in conjunction with the yearly conference Science Meets Industry (SMI).   

 

 

The focus areas of BOW are presently:  

¶ Physics of wind  

o Experimental mapping of wind inside and outside of wind farms.  

o Numerical simulations of wind and wakes.  

¶ Load and response of wind turbines  

o Dynamic interaction between wind, waves, and structure.  

o Characterization of marine sediments for foundation purposes.   

¶ Optimization  

o Use of advanced optimization tools for design and operations.  

o Decisions under uncertainty related to weather windows.   

¶ Governance and financing  

o National and international regulatory frameworks, licenses, network, and 

power transmission.  

o Opportunities, risks, and challenges related to private and public 

project financing.  

  

BOW has no employees. All staff is employed by the University departments. BOWôs 

mission is thus to coordinate the research effort and applications relevant to offshore wind 

energy. We also strive to make all the relevant competence at UiB relevant for offshore wind 

energy visible in the national and international research community and 

thus contribute to understanding the opportunities and challenges in the future development 

of offshore wind energy. 
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Contacts: 

Finn Gunnar Nielsen 

Director: 

Finn.Nielsen@uib.no 

 

Ragnhild H Nyheim 

Administrative coordinator: 

Ragnhild.Nyheim@uib.no 

 

https://www.uib.no/bow 

 

@BergenWind 

mailto:Finn.Nielsen@uib.no
mailto:Ragnhild.Nyheim@uib.no
https://www.uib.no/bow
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Summary of 2020 

2020 was a very special year with very few opportunities for physical meetings. For a 

young organization such as BOW, this hampered the development, since we depend upon 

meeting fellow researchers and building networks. Despite this, our activity has significantly 

increased compared to our first year of operation. In the following, we present a short overview 

of our researchers and activities during 2020. 

  

Personnel. By the end of 2020, 37 researchers were affiliated with BOW. They are using 

everything from a small fraction to their full worktime on BOW related projects. Common for 

everybody is the interest and research activity relevant to offshore wind energy. The 

departments involved range from the Geophysical Institute, via Physics and Technology, Earth 

Science and Biology to Law. Table 1 gives a summary of the research personnel involved at 

BOW.  

Publications and dissemination /outreach. The publication results increased significantly in 

2020. In Table 2 a summary of the publication activity is listed. The Covid-19 pandemic has 

not had any significant impact on the opportunities for submitting journal publications. 

However, most physical conferences have been cancelled. This had led to a significant number 

of presentations being held through web-based conferences and workshops. BOW personnel 

have been invited to contribute with various important presentations for organizations and 

stakeholders interested in learning more about opportunities and challenges related to offshore 

wind energy. Similarly, we have contributed to society at large through chronicles and debate 

contributions in the news media. The contributions have dealt with issues ranging from 

resources to technical, environmental as well as legal issues.  

  
Table 1: BOW affiliated personnel. GFI: Geophysical Institute, PHYS: Physics and Technology, BIO: 

Biology, GEO: Earth Science, SOC SC: Social Sciences and Geography. 

  GFI PHYS INF BIO GEO SOC SC LAW SUM 

Prof. / Assoc. 

Prof.  

6 1 3 1 3 2 3 19 

Researcher / 

post docs  

5 1 
 

1 
   

7 

PhD students  7 1 
  

1 1 1 11 

SUM  18 3 3 2 4 3 4 37 

  

BOW co-organized the yearly ñScience Meets Industryò (SMI) conference in September. This 

year the conference was digital, and 210 participants were registered, more than has ever 

been present at the physical conferences.   

  

On 22 April 2020 BOW and GCE Ocean Technology arranged a seminar entitled ñWebinar on 

Financing of Norwegian Offshore Windò. More than 100 people joined this event, including 

members of the Norwegian Parliament. Two speakers affiliated to our center, were 

represented at the webinar: Professor Berte-Elen Konow and Associate Professor Ignacio 

Herrera Anchustegui. They discussed what the legal regime that serves as the backbone of 

financing of offshore wind events in Norway is from a private and public investment 

perspective. The discussion included aspects related to mortgages and bank warranties, public 
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support and state aid options, and the need for a solid legal framework to allow for projects to 

take off.  

 

BOW, together with Energiomstilling Vest (EOV) had planned for a workshop in Brussels in 

April to provide input to EUôs strategy work on offshore energy to be published in the autumn 

of 2020. The workshop was replaced by a series of web-meetings with important stakeholders 

within industry, authorities, and research. The input was summarized and a statement 

document ñOffshore Wind. Grasping the opportunities and solving the challengesò was 

submitted to the European Commission in July.   

   

Even if web-based meetings and seminars are not suited for building networks and personal 

relations, we have observed that the web makes it possible to reach out to people that would 

normally not attend arrangements with a specialized focus.   

  
Table 2: Publications in 2020 by category 

Publication category  Number 

Peer reviewed research articles  23 

Books  4 

Bluepapers  1 

Poster presentations  4 

Conferences, oral presentations  23 

Popular presentations  10 

Debate contributions (News)  12 

  

Education. The number of Ph.D. and master students working on offshore wind related 

topics increased in 2020. However, only a few master students submitted their thesis this 

year. The integrated five-year master programme in energy attracts many highly qualified 

students. Last year more than fifty students started. We see an increasing number of 

students who wish to specialize within offshore wind energy. This is promising for the 

future recruitment of highly qualified candidates for the coming industrial and academic 

needs.    

 

Offshore regulation was also of interest in the Law Faculty. In addition to the work 

by PhD student Eirik Finseraas (see below), three students wrote their masterôs thesis on 

regulatory issues connected to offshore wind.   Additionally, discussions on offshore wind 

regulation were incorporated into the ñInternational and comparative Energy and Climate Lawò 

subject.   

 

In 2020 a seminar within ñoffshore wind energyò was arranged. The seminar dealt with issues 

like boundary layer meteorology, aerodynamics of wind turbines and wave loads on fixed and 

floating wind turbines. The seminar, running over approximately two weeks, attracted both 

MSc and PhD students as well as people from the industry. The plan is to repeat the seminar 

in 2021 and extend it into a regular course.    

 

 

https://www.uib.no/sites/w3.uib.no/files/attachments/statement_document_offshore_wind_strategy_090720.pdf
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Research activity. External funding for offshore wind related research activity amounted in 

2020 a total of 8.8 mill NOK. This includes externally funded adjunct professor positions. The 

key sources of funding are EU Horizon2020, Research Council of Norway (RCN), the 

Akademia agreement with Equinor, Regional Forskningsfond, as well as direct industrial 

funding. The activities in some of the key projects are summarized in more detail below.  

 

We submitted 10 research project applications in 2020. Some of them have been granted, 

some are being reviewed and some were rejected. A general challenge has been the priorities 

in the calls, which had a strong technical and industrial focus at high technological readiness 

level (TRL) not fitting our research profile and priorities very well. However, we foresee a 

stronger focus on the areas prioritized by BOW in future calls, in particular within Horizon 

Europe. 

 

Late August RCN made a call for a FME (Centre for Environment-Friendly Energy Research) 

within wind energy. The application deadline was already 11 November. We formed a broad 

consortium together with NORCE, UiS, UiA, UiO, HVL, NHH and IFE. In the submitted 

application we included several aspects outside the technical issues related to wind energy. 

Issues we assume will be key to the significant up-scaling of the offshore wind industry in the 

years to come. Despite this, or because of this, we did not win the competition for the centre. 

However, the application work created several ideas and identified research needs that will be 

pursued in future calls. Additionally, this process strengthened the will for cooperation among 

the eight institutions involved. 

 

 
The COTUR-project at Obrestad. © Kristin Guldbransen Frøysa 
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Meet our researchers 
 

In the 2019 report we presented some of our key researchers. This year we follow up by 

presenting some more to illustrate the width of the competence areas of BOW.    

 
 

  

Eirik Finserås Eirik.Finseras@uib.no is a PhD student 

at the Law Faculty. He joined UiB in 2020 and is 

affiliated with both BOW and the Research Group for 

Natural Resource Law, Environmental Law and 

Development Law. Before moving to Bergen, he was a 

student in the UK specializing in matters of international 

law. He took an LLB in international law at Kingston 

University, followed by an LLM at University College 

London where he specialized in international 

environmental law and maritime law.  Presently he is 

involved in the project ñDesigning a Refined Legal 

Framework for Offshore Wind in the North Sea Basin 

(DeWindSea)ò, see below.  

 

  

Hannah Elizabeth Petrie Hannah.Petrie@uib.no 

is a PhD student at the Department of 

Geoscience. She joined BOW in 2020. She has a 

BSc in Geology from the University of Edinburgh 

(2013) and an MSc in Petroleum Geoscience from 

Imperial College London (2014). She worked as 

an exploration geologist for several years and 

then as a geoscientist in well execution before 

joining UiB where she currently works on the 

project ñAn integrated geological characterization 

of marine ground conditions for offshore wind 

foundations in the North Seaò. In doing this, she 

can build upon her experience in petroleum 

geoscience towards offshore wind energy.   

file:///C:/Users/rny085/Downloads/UiB-Rapport-2020-NOR-ENG_word%20(1)/Eirik.Finseras@uib.no
mailto:Hannah.Petrie@uib.no
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Stephan Kral Stephan.Kral@uib.no is a 

researcher at the Geophysical Institute. He 

joined BOW in 2020 after completing his PhD 

at UiB. For his PhD, Stephan studied the stable 

atmospheric boundary layer over sea ice 

based on a novel observational approach, 

combining a variety of different observation 

systems. He holds a Diploma (equivalent to 

MSc) degree in Meteorology from the 

University of Munich (2011) and has previously 

been employed at the Finnish Meteorological 

Institute (2013ï2014). In his current position, 

which is connected to the Academic 

Agreement between UiB and Equinor, he is 

analyzing more than 10 years of observational 

data from a micro rain radar, to give insight in 

the size distribution of hydrometeors during 

precipitation events and their potential to cause 

erosion to the leading edge of offshore wind 

turbines along the Norwegian coast.     

 

 

  

Ida Marie Solbekke Ida.Solbrekke@uib.no 

is a PhD student at the Geophysical 

Institute. She has a BSc in meteorology and 

oceanography (2012) and a MSc in 

meteorology (2014), both from UiB. For her 

MSc she investigated how strong winds 

interact with the complex topography in 

Norway, through a case-study of the storm 

"Dagmar". After her MSc she worked as a 

weather forecaster at the Norwegian 

Meteorological institute (2014-2016). The 

job involved analyzing complex output from 

weather models and conveying the forecast 

to various users and non-experts. In her 

PhD project (2016-) she investigates the 

large-scale effect of interconnecting wind 

power plants to achieve a higher and more 

stable wind energy production. In addition, 

she has developed a wind power data set 

(NORA3-WP, available to everyone) to use 

in future studies and investigations on wind 

power related topics.  

  

  

mailto:Ida.Solbrekke@uib.no
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Christiane Duscha Christiane.Duscha@uib.no 

is a PhD student at the Geophysical Institute. She 

joined BOW in 2019. She has a BSc and an MSc 

in Meteorology from the University of Hamburg, 

Germany.  During her studies, she specialized in 

satellite, aircraft and ground-based remote 

sensing. Parallel to her studies, she worked as a 

consultant for renewable energy resource 

assessments. Her work at BOW involves the 

evaluation and development of Doppler wind 

Light Detection and Ranging (LIDAR) strategies 

on moving platforms at sea for offshore wind 

energy applications.  

 

 
 
 
 
 
 
 
 
  

 

Illustration: Measurements to characterise the wind field.   

  

mailto:Christiane.Duscha@uib.no
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Marte Godvik magodv@equinor.com joined 

Geophysical Institute and BOW as an adjunct 

associate professor in 2019. Her main position 

is as a principal researcher at Equinor. She 

holds a PhD in mathematics from NTNU (2008) 

and has been working on wind energy in DNV 

(2008 - 2011) before she joined Equinor 

(2011). She works with technology 

development related to both fixed and floating 

offshore wind turbines. Her field of research is 

within loads and responses of offshore wind 

turbines. More specifically, she focuses on 

description and modelling of wind and wakes 

and their influence on the turbines, both for 

structural design and in the operational phase.  

  

  
  
  

 

  

Charlotte Bay Hasager cbha@dtu.dk joined 

Geophysical Institute and BOW as an adjunct 

professor in 2019. Her main position is as 

professor at DTU Wind Energy in Denmark. 

She works with offshore wind energy 

meteorology. Her main interests are in offshore 

wind farm planning and measurement 

techniques such as remote sensing using wind 

lidar and satellite data. Recently a new 

research area related to leading edge erosion 

of wind turbine blades mainly due to rain hitting 

the blades, has caught her interest. This topic 

falls within research of meteorology, materials, 

aerodynamics and control of turbines in a multi-

disciplinary way.  She is Co-operating Agent 

for the newly established IEA Wind TCP Task 

46 Erosion of wind turbine blades.  

mailto:magodv@equinor.com
mailto:cbha@dtu.dk

























