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For many, hydrogen is essential to a clean energy future
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Presenter
Presentation Notes
To meet the targets of the Paris Agreement, the world needs to transition faster to a deeply decarbonized energy system.  In addition to energy efficiency gains, deep decarbonization will require greater renewable power generation and electrification, and the scaling of technologies to remove the carbon from fossil fuels. Hydrogen will be needed to connect and enable these paths.Most energy professionals we surveyed (as part of Rising to the Challenge of a Hydrogen Economy) believe that hydrogen is critical to the fight against climate change:Some 84% of senior energy professionals believe that hydrogen has the potential to be a major component of a global, low-carbon, energy system,Three quarters (73%) say Paris Agreement targets will not be possible without a large-scale hydrogen economy.74% say that, whether economically viable or not, there is no way to achieve a zero-carbon economy by 2050 without hydrogen.
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Are hydrogen targets achievable?
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Presenter
Presentation Notes
Around 43% of our respondents believe that the majority of national and organizational hydrogen goals are realistic. This might appear quite high, considering how ambitious some of those targets are, and the challenges involved in overcoming the barriers to progress.For example, the 2020 EU hydrogen strategy targets green hydrogen production that is 10 times the level DNV forecasts in its 2020 Energy Transition Outlook.To progress to the stage where societies and industry can enjoy the benefits of hydrogen at scale, all stakeholders will need immediate focus on proving safety, enabling infrastructure, scaling production and incentivizing value chains through policy1: Prove the safety case for hydrogen: For hydrogen to gain broad acceptance and adoption – in domestic settings and for new applications beyond current industrial uses – industry and regulators will need to establish robust safety standards for each specific use case. 2: Develop efficient hydrogen infrastructure: The full benefits of a hydrogen economy will come as the energy carrier becomes an integrated part of world’s energy system. This will require new or adapted gas infrastructure, sector coupling with renewables and the electricity grid, and the adoption of hydrogen for a range of industries and applications.3: Scale production: Hydrogen can be produced in several ways, but if it is to help in the battle with climate change, the process will have to be decarbonized, and costs need to come down. Green hydrogen, produced via electrolysis from renewables, is commonly regarded as the ultimate destination, but blue hydrogen, produced from natural gas or coal with carbon capture and storage (CCS), will be key to scaling the hydrogen economy. The majority of energy professionals believe that both green and blue hydrogen need to work in synergy to scale the hydrogen economy successfully.4: Incentivize value chains through policy: The quicker that government incentivizes industry to adopt technology, the quicker the technology goes down the cost-learning curve and becomes independently financially viable. Use cases will create demand for hydrogen, and demand will lead to further investment, lower costs, greater acceptance, and the momentum needed to build sustainable supply chains. But to make use cases a reality, governments and inter-governmental organizations have to make more long-term policy commitments. 
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Energy Transition Outlook 2021
Cumulative emissions exhaust 1.5°C budget in 2029, 2°C budget in 2053
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Presenter
Presentation Notes
The Pandemic has brought peak emissions forward by 5 years, and we now see it likely that emissions will never again be as high as they were in 2019.COVID-19 did result in emissions dropping by approximately 6% in the year 2020. But as economic activity is now picking up, energy use and emissions will follow. Global CO2 energy-related emissions will climb back up during this year. Within 3 years, emissions will start edging down again, but by 2030 it will have declined by just 9% - very far from the halving required to be on a 1.5-degree trajectory. Likewise, in 2050 there will be 19 gigatonnes of CO2 emitted, a 45% reduction compared with current levels. And very far from net zero.Although a reduction, the ‘COVID-19’ effect has limited long-term impact on the climate.
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The euphoria – Uses of low carbon hydrogen as an energy carrier
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Mobility (FC + ICE)Heating

Industry – Energy intensive heatingStorage and use of excess electricity

Presenter
Presentation Notes
Hydrogen is very flexibly and versatile as a energy carrier. The main applications areas are illustrated here.First, we may use it for heating. Then we burn it like natural gas for heating or cooking in homes and houses.It is also used for mobility today. We already have cars and busses. Some burn the hydrogen in a combustion engine and some have a fuel cell to produce electricity. Hydrogen ferries is high on the agenda here in Norway these days.With the power-to-gas technology, we may also let hydrogen be our way of storing electricity. Which then can be used to generate power and distributed back onto the grid.
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Hydrogen - late but strong growth: 
5% of global energy demand in 2050

Presenter
Presentation Notes
(This and following two slides with ETO 2021 findings)In our Energy Transition Outlook – we forecast that the world will not achieve a widescale ‘hydrogen economy’ up to 2050 . our analysis indicates that hydrogen will only start to scale as an energy carrier from the late 2030s. It will grow strongly in the 2040s, reaching 5% of global energy demand in 2050, but with large regional variations.However, our forecast also shows that the world will miss the targets of the Paris Agreement. Cumulative emissions exhaust the 1.5°C budget in 2029, 2°C budget in 2053 and indicate 2.3°C global warming by end of the century. These two findings are closely connected, and support the industry view shown previously that hydrogen is essential to a clean energy future. The issue lies in hard-to-bate sectors, and in accelerating the timeline to transition these sectors to clean energy.�ETO region developments: Europe will lead the transition to hydrogen production and use for energy purposes, alongside China. By 2050, hydrogen will meet 12% (4.5 EJ) of Europe’s final energy demand, representing 20% of the world hydrogen energy use.We forecast that hydrogen will be used in road transport for heavy vehicles. It will eventually be used in maritime – most likely further transformed to ammonia. In the buildings sectors it can be blended with natural gas. Hydrogen will also be used to an increasing degree in high-heat industrial processes in manufacturing.
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How can Norway contribute to develop a new 
hydrogen industry in Brazil? 

Norway and Brazil share large hydropower resources – can be 
leveraged to position countries as leaders in green H2/NH3

Norway is a front-runner in development of low-carbon shipping: 
Battery, hydrogen and ammonia.

Norway has been a leader in early deployment of CCS – Can help 
Brazil become a leader in blue hydrogen and blue ammonia.
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DNV: Deep knowledge about all parts of hydrogen value chains
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DNV offers a wide range of both technical and business advisory services and, with broad expertise across the 
energy and maritime industries, we are in a unique position to cover the whole hydrogen value chain.
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www.dnv.com

Rising to the challenge of a 
hydrogen economy
dnv.com/focus-areas/hydrogen
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