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Copyright ©, all rights reserved. This document or any part thereof may not be made public or disclosed, copied or otherwise reproduced or used in any form or by any means, without prior
permission in writing from the Blue Nodules Consortium. All the material included in this document is based on 1) data/information gathered from various sources, 2) certain assumptions and
3) forward-looking information and statements that are subject to risks and uncertainties. Although, due care and diligence has been taken to compile this document, the contained
information may vary due to any change in any of the concerned factors and the actual results may differ substantially from the presented information. Further, there can be no assurances
that results will prove accurate and, therefore, readers are advised to rely on their own evaluation of such uncertainties. Readers are encouraged to carry out their own due diligence and
gather any information to be considered necessary for making an informed decision.
Neither the Blue Nodules Consortium nor any of its members, their officers, employees or agents shall be liable or responsible, in negligence or otherwise, for any loss, damage or expense
whatever sustained by any person as a result of the use, in any manner or form, of any knowledge, information or data contained in this document, or due to any inaccuracy, omission or error therein contained.
All Intellectual Property Rights, know-how and information provided by and/or arising from this document, such as designs, documentation, as well as preparatory material in that regard, is and shall remain the exclusive
property of the Blue Nodules Consortium and any of its members or its licensors. Nothing contained in this document shall give, or shall be construed as giving, any right, title, ownership, interest, license or any other right in
or to any IP, know-how and information.
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 688975. The information and views set out in this publication does not necessarily
reflect the official opinion of the European Commission. Neither the European Union institutions and bodies nor any person acting on their behalf, may be held responsible for the use which may be made of the information
contained therein.
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Publishable summary
Global population is growing quickly, with an estimated peak population of 9 billion by 2050. That’s
almost 30% increase over the next 30 years. Moreover, in the developing world, about 180.000 move
from rural areas to cities every day. This rapid urbanization instigates a soaring mineral demand,
because in the developed world, minerals are everywhere. They’re in the buildings we live in, the cars
we drive, the mobile phones we use, in batteries and flatscreens, and so on. Furthermore, the shift
towards renewable, low-carbon energy infrastructure puts even more pressure on mineral supplies,
as solar panels, wind turbines and batteries require significantly more minerals per kilowatt produced
than conventional energy sources. With the Clarion Clipperton Zone holding more nickel, manganese
and cobalt than all land-based reserves combined, deep sea mining opens up perspectives for the
metals direly needed for the shift to a renewable economy. Nodules hold higher grades than typical
terrestrial deposits. Their presence at the seabed surface eases exploration considerably (no need for
drilling and/or bottom-penetrating exploration techniques), and allows for recovery without any
overburden removal.
Nickel and cobalt will see a radical market change in the next decade. While now primarily used as an
alloy element in steel, they are vital for the cathodes of Lithium-ion batteries, a surging market. Highpurity manganese is equally important for the cathodes of NMC batteries, but the huge volumes of
manganese used for steelmaking dampens the relative effect of the booming battery market on
manganese demand. Copper is essential for any electrification purpose. Due to its widespread
electricity-related use in static infrastructure however, the relative impact of the surge in electric
vehicles will remain limited. As such, copper demand will grow, but it will not explode.
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