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Executive Summary 

 

The European Union’s Horizon 2020 funded project, Tidal turbine Power Take-off Accelerator (TiPA), 

developed the innovative Direct Drive Power Take-off (PTO) concept for tidal power devices. The TiPA PTO 

addresses key tidal energy commercialisation challenges by increasing the performance, reliability and 

survivability through technical PTO improvements. This report provides the potential economic and 

environmental benefits of the TiPA tidal turbines, followed by recommendations and suggested actions for 

the route to market based on the learnings from the TiPA project. 

 

Within the TiPA project, the potential economic and environmental benefits of the application of the TiPA 

PTO in tidal energy turbines are estimated through techno- and socio-economic assessments. The techno-

economic assessment shows a Levelised Cost Of Energy (LCOE) reduction of up to 29.3% compared to the 

Nova reference turbine. The socio-economic assessment gives an indication of social benefits by highlighting 

the potential Gross Value Added (GVA) and jobs supported in the region of tidal array deployment. Through 

a Life Cycle Assessment (LCA), the carbon emissions of the deployment of a 1 MW TiPA tidal array was 

determined based on a ‘cradle-to-grave’ approach. The resulting carbon intensity of 29.2 gCO2/kWh shows 

to be significant below the UK target of 50 gCO2/kWh for renewable energy sources, with the prospects to 

further reduces as the technology matures. 

 

The commercialisation strategy developed in the TiPA project has resulted in a set of recommendations and 

suggested actions. The key recommended actions for developers to accelerate the journey towards 

commercialisation, are as follows:   

• Design iterations, research and development – apply findings, lessons learned and design 

optimisations to improve technology.  

• Testing: In-sea, long-term demonstrations – demonstrate and prove technology in real-world 

conditions.  

• Partnerships: developers, supply chain and academia – continue and establish collaborations 

to ensure a holistic design approach.  

• Route to market – Explore niche, high value markets for initial commercialisation of technology.  

  

The key recommended actions for government to ensure the benefits from tidal energy will be captured, are 

as follows:   

• R&D funding – maintain support for collaborative research and offshore demonstration of marine 

energy technologies projects, like Horizon 2020.  

• Market support mechanisms – establish long-term, stable revenue support for the 

commercialisation of tidal energy.  

 

Learnings from the TiPA project can be applied both to the TiPA technology and to the wider tidal energy 

sector, accelerating the sector in its journey towards commercialisation.   
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1 Introduction 

 

1.1 Background 

Climate change has become an ever more important topic in recent years, leading to legislation for net-zero 

carbon emissions by 2050 or earlier by many EU member states and other ‘Green Deal’ proposals for 

reducing the existing goal of 40% emission reduction by 2030 to 55% reduction by 2030 [1]. Tidal energy 

can play a role in this transition, being an abundant, predictable and clean renewable energy sources. A 

‘Market Study on Ocean Energy’ by the European Commission estimates a global tidal stream deployment 

between 0.7 GW and 2.4 GW by 2030 [2].  

 

 A Funding Grant was awarded from the European Union’s Horizon 2020 research and innovation 

programme in June 2016 to deliver a new innovative Direct Drive Power Take-Off (PTO) concept for tidal 

power devices – Tidal turbine Power take-off Accelerator (TiPA). This was in response to the call LCE-07-

2016-2017: ‘Developing the next generation technologies of renewable electricity and heating/cooling to 

increase the performance and reliability of ocean energy subsystems’.  

 

The goal of the TiPA project is to validate, in a real-world environment, an innovative, direct-drive power 

take-off (PTO) for a tidal turbine. This PTO will take tidal energy a step closer to competing on a commercial 

basis with other renewable sources of energy generation.  

 

The purpose of this report is to provide recommendations and suggested actions for the route to market 

based on the learnings from the TiPA project. This, together with the potential economic and environmental 

benefits, shows the opportunities associated with the development to potential clients, investors, developers, 

supply chain and government.  

  

1.2 Key commercial barriers 

To be able to compete as a commercial technology, tidal energy needs to prove its potential, reduce the 

levelised cost of energy and gain confidence with its clients, investors, suppliers, regulators and 

policymakers. The TiPA project identified six key barriers, divided in market and technical barriers. The key 

market barriers are related to early stage technology development. Tidal stream energy is relatively 

unproven and expensive and is still to build confidence in the benefits and performance to achieve a 

commercial level. These market barriers are closely related to technical challenges. The TiPA project 

addresses some of these technical barriers by increasing the performance, reliability and survivability of 

tidal turbines with technical improvements of the PTO.  

 

1.3 Objectives 

The TiPA project has identified five main objectives that were addressed. Table 1 indicates the TiPA 

objectives together with the project results regarding these objectives. 

 

 Objective Description Project Outcomes 

Innovative 

PTO design 

A high performance, direct drive PTO has 

been delivered, which provides an 

improved performance, reliability and 

survivability of a tidal turbine. With this 

improved PTO, the aim is to reduce the 

levelised cost of energy of tidal power by 

20% compared to the state of the art.  

The techno-economic study showed a 

potential cost reduction up to 29.3%. The 

economic studies are discussed in section 2.  
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Objective Description Project outcomes 

Accelerated 

life testing 

Two testing programmes have been 

performed to investigate the reliability and 

survivability of the design of the PTO. The 

first test was performed at the drive-train 

test facility at RWTH Aachen University in 

Germany. The second test was performed 

at the offshore testing site of Fife Energy 

Park in Scotland. 

The testing showed a number of promising 

features: the integrated, flexible, modular 

design; good mechanical-electrical efficiency; 

excellent thermal performance; excellent 

improvements in expected reliability leading 

to significant cost savings; strong potential for 

new applications in wave energy and other 

sectors 

Independent 

verification 

The turbine design and the test results 

have been verified by an expert third party 

(project partner Wood). 

Verification was performed on both designs 

and test outputs, with positive results.  

Optimise 

the PTO 

design 

A range of factors, which are key to 

determining the reliability of the PTO have 

been researched, including: materials; 

mechanical design, thermal design and 

cooling, reliability of power electronic 

components; and biofouling. 

The data collected with the measurement 

devices, sensors and inspections has been of 

great value to design optimisation and will 

continue to inform future design iterations.  

Exploit and 

disseminate 

results 

Part of the project is to develop the path 

forwards for the commercialisation of the 

PTO. Communication with the 

stakeholders, such as the clients, 

regulators, investors, policy makers and 

supply chain is important to inform the 

PTO design and increase the awareness 

and confidence of the solutions. 

Stakeholder consultations have led to design 

improvements and identification of 

commercial opportunities. This report forms 

the conclusion in the commercialisation 

studies. 

Table 1: TiPA objectives and project outcomes. 

 
At inception, the TiPA project was expected to reduce the Levelised Cost of Energy (LCOE) of tidal power 

by 20% compared to the state of the art. The capital cost was expected to remain similar, with increased 

generator costs offset by a cost reduction from removing the gearbox. Cost savings would be realised by 

increasing the reliability of the PTO, leading to: increased availability and yield; reduced maintenance costs; 

and increased PTO efficiency. The techno-economic study showed the potential of an even further reduction 

in LCOE, as described in section 2 below. 

 

Findings from the research done in the TiPA project will contribute to the PTO design for future exploitation, 

further optimised regarding performance, reliability and survivability. 

 

1.4 Structure of the report 

This report plays a key role in the exploitation and dissemination of the results of the TiPA project. It provides 

recommendations for technology and project developers, policy makers, potential clients and investors of 

the commercial opportunities. This report concludes the work done in the TiPA project, highlighting potential 

economic and environmental benefits in section 2, lessons learned in section 3, and the recommendations 

and actions from the commercial strategy in section 0. This report finishes with the overall conclusions, 

showing the commercial opportunities of the development of the TiPA PTO.  
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2 Economic Assessments 

 

The potential benefits in terms of economic value and carbon savings of the TiPA solution were quantified 

within the TiPA project by the University of Edinburgh. In this section a high-level overview of the results of 

the techno-economic analysis are presented. 

 

2.1 Techno-economic assessment 

The studies were based on a 1MW tidal array consisting of 10 TiPA 100kW turbines at different locations, 

both real and synthetically generated representative sites. The result of the commonly used economic 

parameter, Levelised Cost of Energy (LCOE), is summarised in Figure 1 which shows the breakdown of 

LCOE impacts of the TiPA solution compared with the NOVA reference turbine.  

 

 
Figure 1: LCOE impacts of the TiPA solution compared with the NOVA reference turbine at the representative site. 

 

In line with the high-level expectations for the capital cost (see Error! Reference source not found.), the C

APEX only has an impact on the LCOE of 0.5% reduction. This almost neutral result comes from the 

combination of increased generator cost and complexity of the power electronics and control together with 

the removal of the gearbox and the reduced weight and dimensions. The efficiency of the TiPA turbine 

increases in comparison to the reference turbine, as the direct drive eliminates the losses of the gearbox 

and the expected improvement in generator configuration results in a higher efficiency and consequently a 

cost reduction of over 4%. The expected increase in reliability reduces the required maintenance, therefore 

increases the availability by 8.6% and reduces the total cost of maintenance (OPEX) by 43%; these 

improvements result in an LCOE reduction of 8% and 16%, respectively. For the TiPA tidal array, the cost 

of maintenance interventions is assumed to be the same as the reference tidal array. However, the 

maintenance occurrence, both scheduled and unscheduled, is expected to reduce due to the increase in 

reliability and the optimised maintenance plan.  

 

The improved reliability, efficiency and in particular reduced OPEX costs could lead to a reduction in LCOE 

of 29.3% compared to the reference PTO system, exceeding the target 20% overall reduction in LCOE. The 

techno-economic assessment within the TiPA project has therefore shown that a larger cost reduction could 

be achieved when the improved reliability target is met. This analysis indicates the technology has strong 

merits that can be exploited commercially. 
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2.2 Socio-economic assessment 

Other economic benefits can be found in social benefits, namely by means of the Gross Value Added (GVA) 

study and the jobs supported with the deployment of a tidal array. The jobs supported is estimated in job 

years, to acknowledge the finite perspective of the project work. The GVA indicates the increase in economic 

activity to a specific area. It is the difference between the value of goods and services produced and the cost 

of the raw materials and other input, which are used in the production process, in this case the deployment 

of a 1 MW tidal array of 10x 100kW TiPA turbines in Scotland.  

 

The GVA and the jobs supported are established with the use and manipulation of Industry by Industry (IxI) 

Input-Output (IO) tables for Scotland. This gives an understanding of impact on national level, being of 

relevant scope to the 1 MW deployment scenario. In addition, Scotland has the required IO tables available. 

The IxI IO tables indicate the required output from industry i for one unit output of industry j in the considered 

region. The derivation of GVA and jobs supported from the IxI IO tables was done as in [3].  

 

The overall results of the GVA can be found in Figure 2 and of jobs supported in Figure 3.The results include 

the direct, indirect and induced activities. Direct GVA/jobs refers to the GVA/jobs resulting from the project 

development. Indirect GVA/jobs includes those in the supply chain that are a result from the increase in 

demand due to the project. Induced GVA/jobs are the GVA/jobs resulting in the considered region due to 

increased spending by the employees throughout the supply chain [3]. 

 

 
Figure 2: Cumulative discounted GVA from a deployment Scotland. 

 

The support of jobs of the 1 MW case study is not distributed equally over the lifetime of the project. Figure 

3 indicates that there is a concentration of jobs at the construction stage. However, when the tidal energy 

sector reaches commercialisation, the jobs supported will be more evenly distributed due to a more 

continuous flow of project deployment.  
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Figure 3: Cumulative discounted jobs supported (FTE) for deployment of a 1 MW tidal array in Scotland. 

 

The aim to reduce the cost of energy, for example through improved reliability and therefore reductions in 

total OPEX costs, will also reduce the spend and jobs supported in these areas. However, as cost reductions 

are required to move to commercialisation, they are necessary to achieve any GVA or jobs supported with 

the tidal energy sector. This is a natural part of the maturation of a new energy technology towards 

commercialisation. However, it will be offset by the potential for companies involved in early projects to sell 

their products and skills to other projects in the UK and overseas. The Danish wind industry shows that the 

benefits to companies that are involved at the inception of an industry can reach far beyond those initial 

projects, persist for decades and span the globe.  

 

This socio-economic assessment contains a high level of uncertainty due to the hypothetical nature of the 1 

MW tidal array scenario. At this stage of tidal energy development, growth of the sector is dependent on 

government support. The purpose of this assessment is not to provide the exact numbers on GVA or jobs 

supported, but to give an indication of the potential benefits of tidal energy projects to a region. Indicating 

the potential socio-economic benefits is of importance as high tidal resources are often found at remote 

and/or isolated places. Tidal energy projects could therefore support more fragile areas through new 

employment opportunities. 

 

2.3 Environmental impact assessment 

The carbon and energy footprint of the 1 MW TiPA tidal array was calculated by means of a Life-Cycle 

Assessment (LCA) in Shetland. The LCA was presented at the European Wave and Tidal Energy 

Conference 2019 [4]. A cradle-to-grave strategy was adopted, therefore considering all energy input and 

carbon emissions from extraction of raw materials through the manufacturing process to the complete 

disposal of the devices at end-of-life including recycling, also called the embodied energy and embodied 

CO2. Dividing the embodied CO2 over the lifetime electricity production, gives a carbon intensity of 29.2 

gCO2/kWh. This is also referred to as the Global Warming Potential (GWP). The GWP or carbon intensity 

found for the turbine with TiPA PTO is significantly below the UK target for renewable energy technologies, 

being 50 gCO2/kWh by 2030 [5].  

 

The TiPA carbon intensity is shown in comparison with other energy generation technologies from [6] in 

Figure 4. Comparisons should be made with caution between different studies, as different assumptions may 

be applied. In general, the renewable energy sources (i.e. solar PV, wind) have significant lower carbon 

intensities compared to the fossil fuel sources (i.e. coal, natural gas). As tidal energy, including the TiPA 

solution, is at a relatively early stage of development, the current results show a good potential to become 
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competitive with the renewable energy sources in the lowest carbon intensity ranges – the carbon intensity 

of an emerging energy technology can be expected to fall as the sector matures. 

 

 
Figure 4: Life cycle carbon intensities of TiPA and other energy generation technologies [6]. 

 

The energy payback can be calculated by taking the embodied energy and dividing it by the electricity 

production in a year, or the Annual Energy Production (AEP). Based on the anticipated AEP, an energy 

payback of approximately 2.5 years was found for the 1MW TiPA tidal turbine array. This is in line with other 

tidal and wave energy technologies [7]. The same can be done for the embodied carbon, leading to a CO2 

payback of less than 1.5 years. These estimations are also expected to improve substantially as the 

technology matures. 

 

2.4 Uncertainties and next steps 

The results above are based on analysis conducted in the TiPA project and informed by independently 

validated onshore and offshore testing. However, the results are sensitive to assumptions, particularly 

relating to the ongoing performance and reliability of the TiPA PTO over its lifetime. Ultimately, these results 

can only be confirmed by real-world, in-sea operation of grid connected devices over multiple years. This is 

a crucial stage that the tidal energy industry has reached, reflecting the growing maturity of the sector. 

 

 

3 Lessons Learned 

The work done in the TiPA project has provided significant insights in the TiPA PTO, some of the main 

lessons learned from the research, testing and consultations can be found below. 

 

3.1 Stakeholder consultations 

Stakeholder consultations are a simple and useful approach to understanding the needs and requirements 

for the development of a technology. Knowledge and requirements from stakeholders, such as potential 

suppliers, clients and investors, can be taken into account with the design by involving the stakeholders at 

an early stage.  

 

Four main conclusions are drawn from the consultations: 

• Private sector clients are interested in what the TiPA PTO’s potential of improving performance and 

reliability. The technology details are of lower significance: customers care what TiPA can do for them, 
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not how it does it. Potential applications of the technology to other sectors have also been identified and 

are being pursued. 

• Public sector stakeholders are interested in the product development’s potential of adding high-value 

engineering and manufacturing jobs within their regions. 

• Engagement of potential supply chain companies has led to valuable insights in the development of the 

TiPA solution. Supplier knowledge provided improvement suggestions, such as suggestions of market 

available materials and changing the machining process. This has increased the quality of the product, 

and will continue to do so in the future.  

• And finally, this engagement has strengthened the network, leading to additional contacts with potential 

investors and invitations to partnerships in future projects as well as candidate project sites. 

 

3.2 Research and Testing 

The results of laboratory and in-sea testing and analysis have highlighted a number of promising features of 

the TiPA PTO, including: the integrated, flexible modular design; excellent mechanical-electrical efficiency; 

excellent thermal performance; excellent improvements in expected reliability leading to significant cost 

savings; strong potential for new applications in wave energy and other sectors.  

 

The TiPA project tested a PTO with a flooded generator. However, TiPA project results and analysis, 

combined with ongoing experience with operational tidal turbines, suggest that the risk of failure in a well-

designed sealing system is relatively low. At this stage of the industry, the capital and operational cost 

savings of a sealing solution for a flooded generator are modest. While the flooded drive train concept 

remains of interest for future development, it is a step further from commercialisation than some of the other 

innovations that have been proven in this project to be highly beneficial.  

 

The next steps to advance the technology include full demonstration of the system integrated into a tidal 

energy device. This is planned for the next generation Nova device, due to be deployed in 2021, where core 

features of the TiPA system will be deployed in an in-sea, grid-connected turbine, allowing the performance 

and expected reliability benefits to be demonstrated and proven in the real-world. 

 

The strategy to commercialise this technology has been assessed methodically in the TiPA project. The 

highlights of the findings are presented in the Commercial Strategy Assessment, section 4. 
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4 Commercial Strategy Assessment 

 

The commercial strategy of the TiPA solution was developed by considering the current state of the industry, 

identifying gaps and providing recommendations to close these gaps. The methods used were an adjusted 

PESTLE (Political, Economic, Social, Technical, Legal, Environmental) analysis and a SWOT (Strengths, 

Weaknesses, Opportunities, Threats) analysis. The PESTLE analysis was adjusted to fit the conditions of 

the tidal energy sector, resulting in an overview and recommendations for development in the following 

areas: Market; Technology; Finance; and Environment, Regulation and Legislation. In all these areas, the 

current state, the possibilities and the barriers and actions were investigated. This section will present the 

related actions to the aforementioned areas to ensure the development of the TiPA solution. 

 

The SWOT Analysis is a common assessment technique and stands for Strengths and Weaknesses that 

apply directly to the product/innovator and Opportunities and Threats from external factors in the market. 

This approach was applied to assess the TiPA solution as part of the Technology area in the PESTLE 

analysis.  

 

Tidal power is a dynamic sector. The strategy and its recommended actions should be updated as the 

technology advances, policy changes, understanding of the environment increases and he overall landscape 

of the sector changes. 

 

This section describes the highlights, in the form of key recommendations and actions, relating to the 

commercial strategy from the TiPA project. 

  

4.1 Recommendations  

The overarching recommendations from the commercialisation strategy for the TiPA solution development, 

based on the PESTLE and SWOT analyses are described in the next sections. These recommendations are 

then translated into actions, which are further elaborated in section 4.2. 

4.1.1 Technology development and proving  

A rigorous technology development and proving programme is required to commercialise the technology. 

This will be supported by access to suitable funding and long-term offshore demonstration to build confidence 

in the performance and reliability of the TiPA PTO and tidal energy. 

 

Demonstration projects can also be used to address key questions facing the wider tidal energy sector – the 

ongoing Horizon 2020 funded EnFAIT project is an excellent example of this, where turbine wake interactions 

will be explored for the first time in the in-sea environment. 

 

 

 

Key actions to Developers:  

• Design iterations, research and development – apply findings, lessons learned and design 

optimisations to improve technology. 

• Testing: In-sea, long-term demonstrations – demonstrate and prove technology in real-

world conditions. 

 

Key action to Government: 

• R&D funding – maintain support for offshore demonstration of marine energy technologies 

projects, via programmes like Horizon Europe. 
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4.1.2 Partnerships  

Bringing together tidal energy device developers, manufacturers and suppliers in the collaborative TiPA 

project provides a solid base to advance the technology. It pools knowledge of different aspects of developing 

a technology, establishing the user requirements and supplier potential accelerates the journey from 

prototype to market. In addition, continued engagement with the supply chain could open opportunities in 

financial support for the technology development.  

 

 

4.1.3 Market assessment  

In the TiPA project, a market analysis, resource assessment and competitor assessment was done. This 

found a total addressable tidal stream market for small-scale turbines such as the 100 kW TiPA turbine of 

between 12 GW and 28 GW.  

 

In the short-term, a European Commission study estimating the global development of tidal stream capacity 

up to 2030 provides capacity scenarios between 0.7 GW and 2.4 GW [2]. Assuming 50% of this capacity is 

small-scale deployment and assuming a market share for devices utilising the TiPA PTO of 20%, this would 

lead to a potential market of between 700 and 2,400 PTO units in the tidal stream sector by 2030. Combined 

with potential sales to the wave energy and run of river market, the total cumulative market for the TiPA PTO 

by 2030 is up to €1.3 billion. 

 

Detailed assessment of the global market is required along with the quantification and demonstration of the 

added system benefits from this type of embedded generation. Adjacent sectors like run of river, marine 

propulsion and wave energy also offer opportunities to develop and commercialise the technology.  

 

The TiPA project has identified niche and overseas market opportunities as key market opportunities, 

exploring areas where the cost of energy is relatively high or with energy intense requirements, such as 

aquaculture, desalination and (other) off-grid diesel generation. A study by the U.S. Department of Energy 

titled ‘Powering the Blue Economy’ has identified two main applications for marine energy as ‘providing 

power at sea’ and ‘ensuring resilient coastal communities’ [8]. An example of the latter are community-scale 

isolated power systems, such as islands that are currently reliant on expensive diesel. Tidal energy can 

provide these communities with a clean and cost-competitive power source. An example of ‘providing energy 

at sea’ is using tidal (or wave energy) to charge autonomous underwater vehicles (AUVs), delivering power 

at the location where it is required. Other opportunities have been found in overseas markets, for example 

in Canada and Japan, where tidal stream and run of river have significant potential. 

 

These opportunities are being taken forward as part of ongoing commercialisation opportunities for the TiPA 

application.  

 

Key action to Developers:  

• Partnerships: developers, supply chain and academia – continue and establish 

collaborations to ensure a holistic design approach. 

 

Key action to Government: 

• R&D funding – maintain support for collaborative research. 

Key action to Developers:  

• Small-scale tidal market assessment – Explore niche, high value markets for initial 

commercialisation of technology. 
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4.1.4 Clear targets, financial requirements and funding 

Commercialisation of new technology requires a blend of public and private funding. Projects like TiPA are 

important to push the boundaries of developing technology. In addition to the technology progress made 

during the project, learning gained from research and testing conducted in the TiPA project will inform future 

designs. Clear identification of the technology steps and associated financial requirements to achieve this 

progress is required to secure suitable funding.  

 

Supporting sectoral trade associations and task forces will assist in conveying key messages to decision 

makers and investors regarding the funding needed for the sector. Patient investors from the private sector 

need to be identified and offered a suitable proposition to attract them to the sector. Long-term, stable 

revenue support is a key requirement in creating a route to market for ocean energy. Wind and solar energy 

both benefitted from years of revenue support to achieve the position they enjoy today, where they compete 

directly compete directly with fossil fuels. With the same support, tidal energy can follow the cost reduction 

path and route to commercialisation like wind and solar energy. Appendix 1 of this report provides a non-

exhaustive list of funding opportunities in Canada, France and the United Kingdom, three examples of 

countries that have been investing in tidal energy. 

 

 

 

4.2 Actions 

Suggested actions, responsible stakeholders and priority levels are listed per area in Table 2. These actions 

are built on the analyses in the commercial strategy and the lessons learned in the TiPA project. Actions that 

span several areas are placed at the main impact area. Some actions apply to the wider tidal energy sector, 

others are specific to the progress of the TiPA project. Priority levels were determined by the project partners.  

All actions have been identified as important, the priority levels merely give an indication of actions to be 

addressed in the short to medium term. As tidal energy is a dynamic and growing sector, these levels will 

change continuously. 

Key recommendation to Developers:  

• Route to market – Explore niche, high value markets for initial commercialisation of 

technology. 

 

Key actions to Government: 

• R&D funding – maintain support for offshore demonstration of marine energy technologies 

projects, like Horizon Europe. 

• Market support mechanisms – establish long-term, stable revenue support for the 

commercialisation of tidal energy. 
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Area Action 
Responsible 

stakeholders 
Description 

Priority 

level 

Market 

Route to market: 

Small-scale tidal 

market assessment 

Developers, 

supply chain, 

academia 

Conduct a quantified global tidal stream and run of river resource assessment. 

Focus on small-scale niche market assessment where early opportunities may 

exist, such as offsetting island diesel generation and powering energy intensive 

activities.  

High 

System benefits 

assessment 

Developers, 

supply chain, 

academia 

Investigate and demonstrate the system benefits of embedded tidal and 

tidal/storage combination. 
Medium 

Other markets 
Nova, supply 

chain 

Explore alternative markets (wave energy, shipping etc) further and engage with 

suppliers and users in the relevant sectors to understand high level 

requirements and possible fit with the TiPA PTO. 

Establish user requirements in marine & other sectors to fully understand the 

design basis for the TiPA sub-systems in applications outside of NOVA. 

Low 

Technology 

Design iterations, 

research and 

development 

Nova 

Based on the Lessons Learned from the TiPA project, including design 

optimisation work, develop an improved design for a commercial demonstrator 

turbine featuring innovations and learning from TiPA. 

High 

Testing: 

In-sea, long-term 

demonstrations  

Nova, supply 

chain, policy 

makers 

The TiPA PTO needs to be tested for multiple years under real-sea conditions to 

prove the system.  
High 

Partnerships 
NOVA, supply 

chain, academia 

Continued collaboration will allow a deeper engagement to understand 

requirements, enabling scaling up and optimisation of the manufacturing process 

to increase quality and drive down costs.  

High 

Certification 

Developers, 

supply chain, 

academia 

Support in the development of tidal energy standards to ensure appropriateness 

for the maturity and diversity of the sector and the needs of potential clients and 

investors. 

Low 

Finance 
Market support 

mechanisms 
Policy makers  

Increase incentives for low-carbon investment by creating long-term and stable 

market support mechanisms for ocean energy. Balance the benefits of 

competition with the need to foster emerging technologies and promote patient 

investment in transformative, low-carbon energy technologies. 

High 
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R&D funding  Policy makers 
Provision of further R&D funding to support in-sea deployment of multi-year, 

operational, real-world projects in order to accelerate learning by doing. 
High 

Environmental, 

Regulation 

and 

Legislation 

 

Bespoke security 

arrangements 
Policy makers 

In some jurisdictions, including the UK, marine energy projects are required to 

provide up-front financial security to cover the decommissioning of any energy 

generating assets deployed offshore. Excessive security requirements tie up 

significant levels of funding and are a barrier to innovation and investment. This 

requirement needs to be revisited for marine energy projects as the market 

matures and alternative arrangements should be considered, such as 

evidenced, risk-based estimation of decommissioning costs; government 

underwriting; a sector-wide insurance scheme; and mid-life accrual accepted as 

a decommissioning security (the standard approach for offshore wind). 

Medium 

Environmental 

monitoring 

Developers, 

supply chain, 

regulators 

Environmental monitoring should be designed to address specific and relevant 

potential impacts identified during the consenting process. The methods for 

monitoring and results should be clearly communicated to the sector via 

industry-wide database(s) (e.g. ORTIP, Annex IV Thetis database) to allow them 

to be applied at other sites, reducing uncertainty for developers and regulators. 

The burden of this activity needs to be shared fairly between early developers 

and the wider beneficiaries. 

Medium 

Materials 
Developers, 

supply chain 

Ensure the use of optimal materials to reduce emissions in the manufacturing 

and fabrication processes of the TiPA PTO. This can be achieved through the 

application of optimisation tools and engagement of supply chain and other 

offshore works companies. 

Medium 

Civil society 

Developers, 

supply chain, 

policy makers 

Promotion of marine energy benefits to wider civic society to achieve societal 

acceptance through individual TiPA actions and broader trade association and 

educational organisations. Support trade associations to convey the potential of 

tidal energy and its impact. The above-mentioned market assessments and 

system benefits assessments can assist with this.  

Medium 

Table 2:  Actions, responsible stakeholders and priority level for the development of the TiPA PTO in the tidal energy sector. 



 TiPA Commercialisation Strategy Public Report  

Reference: TIPA-EU-0043 Commercialisation Strategy Public Report 
Issue: 1.0 

Page 19 of 21 

PUBLIC 
Available for widespread and public dissemination 

 

5 Conclusion 

 

The ‘Tidal turbine Power take-off Accelerator’ (TiPA) project ran from 2016 to 2019, focused on the 

development of a new renewable energy technology. During this time, climate change has become an ever 

more important topic at the forefront of public discussions, with terms like climate emergency becoming a 

key part of political debate. This has led to legislation for net-zero carbon emissions by 2050 or earlier by 

many EU member states and other ‘Green Deal’ proposals for reducing the existing goal of 40% emission 

reduction by 2030 to 55% reduction by 2030 [1]. Further increasing the part that renewable energy plays in 

meeting future energy demand is essential. Tidal energy can support this sustainable transition, being an 

abundant, predictable and clean renewable energy source. The ‘Market Study on Ocean Energy’ by the 

European Commission estimates a global tidal stream deployment between 0.7 GW and 2.4 GW by 2030 

[2].  

 

Tidal energy is still at a relatively early stage of development, requiring public funding such as the TiPA 

project to address technical and market barriers. The development of the novel PTO in the TiPA project has 

focussed on increasing the performance, reliability and survivability of tidal turbines. 

 

Techno-economic assessment of tidal turbines featuring the TiPA solution has identified potential LCOE 

reduction of 29.3%, surpassing the project’s aim of 20% reduction. Socio-economic assessment of the 

potential GVA (net spend) and jobs supported from the deployment of a 1 MW tidal array in Scotland, found 

a £3.3M GVA benefit and 62 FTE job-years in Scotland. The life-cycle assessment for tidal turbines with the 

TiPA PTO, following a ‘cradle-to-grave’ approach, has found a carbon intensity of 29.2 gCO2/kWh. This 

figure, which is expected to fall as the technology matures, is already significantly below fossil fuels, ranging 

between 400 gCO2/kW and 1000 gCO2/kW, and also below the UK target for renewable energy carbon 

intensities to be below 50 gCO2/kW by 2030. 

 

Lab testing of the TiPA technology performed at RWTH Aachen University, and in-sea accelerated life testing 

at Fife Energy Park, showed excellent reliability, robustness and mechanical-electrical efficiency. Project 

results have been validated by third party assessment by project partner Wood, and will continue to be of 

great value to future design iterations. Further long-term, real-sea demonstrations are planned by Nova 

Innovation that will prove and verify the performance and reliability improvements. 

 

The commercialisation strategy has resulted in a set of recommendations and actions. The key 

recommended actions for developers to accelerate the journey towards commercialisation, are as follows:  

• Design iterations, research and development – apply findings, lessons learned and design 

optimisations to improve technology. 

• Testing: In-sea, long-term demonstrations – demonstrate and prove technology in real-world 

conditions. 

• Partnerships: developers, supply chain and academia – continue and establish collaborations 

to ensure a holistic design approach. 

• Route to market – Explore niche, high value markets for initial commercialisation of technology. 

 

The key recommended actions for government to ensure the benefits from tidal energy will be captured, are 

as follows:  

• R&D funding – maintain support for collaborative research and offshore demonstration of marine 

energy technologies projects, through frameworks like Horizon Europe. 

• Market support mechanisms – establish long-term, stable revenue support for the 

commercialisation of tidal energy. 

 

Learnings from the TiPA project can be applied both to the TiPA technology and to the wider tidal energy 

sector, accelerating the sector in its journey towards commercialisation.   
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Appendix 1  Funding opportunities in selected markets 

 

Table 3 includes a non-exhaustive list of funding opportunities in Canada, France and the United Kingdom. 

  

Country National Strategy Market incentives Funding Programmes 

Canada 

Canadian Energy 

Regulator Act; 

Marine Renewable 

Energy Act, including 

permits and power 

purchase agreements 

(PPAs) for license in 

Marine Renewable 

Energy Areas (MREAs) 

Feed-in-Tariffs (FiTs) 

and Power purchase 

Agreements (PPAs) 

 

Clean Energy Fund (CEF);  

National Research Council (e.g. Industrial Research Assistance Program); 

Natural Resources Canada (e.g. Clean Growth Program (CGP) and Programme for Energy 

Research and Development (PERD));  

Green Infrastructure programs (e.g. Emerging Renewable Power Program (ERPP) in 2018 

and Clean Energy for Rural and Remote Communities Program in 2019);  

Offshore Energy Research Association (OERA) (renewables and petroleum) 

For technologies close to commercialisation: Sustainable Development Technology Canada 

(SDTC); Global Affairs Canada (GAC); Business Development Bank of Canada (BDC) 

France 

Energy Act;  

Strategic Seaboard 

Document (DSF) 

Feed-in-Tariff (FiTs) 

(not marine specific) 

Investment for the Future Program;  

National Research Agency (ANR);  

Environment and Energy Agency (ADEME);  

Public Investment Bank (BPI) (close to commercialisation);  

Horizon Europe 

United 

Kingdom 

Clean Growth Strategy; 

Marine Scotland;  

Marine Energy Wales; 

Offshore Renewable 

Energy Strategic Plan 

(ORESAP) (for Northern 

Ireland) 

Contract for Difference 

(CfD) (not marine 

specific) 

Supergen UK Centre for Marine Energy Research (UKCMER);  

UK Research and Innovation (UKRI);  

Wave Energy Scotland (WES);  

UK Green Investment Bank (GIB) (close to commercialisation);  

Horizon Europe 

Table 3: National strategies, market incentives and funding programmes including ocean energy for Canada, France and UK based on [9] (non-exhaustive) 


