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Perfect Storm

world in chaos withoudirection

spreadingoopulism

Increasingnequality

autocratsin power
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UnknownQOrder Everythings open Gettingcloser
to the core

Prerequisitefor
real change
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Mailnstream

grimtimes
high, wild waves
permanentthreat

chaos atts peak




' \ Energy Crisis
\ Corona Chisis
\ Migration Cyisis

ClimateCrisis

Nature Crisis
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Crises are dlessingin disguise

People arestubborn

We onlylearnfrom crises
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Crises helgo change

We needa series of crises

\ 25% ofthe peoplemeans
} atipping point

Theremaining75%
cangofast




Undercurrent

seedsof the future

bottom-up movement

globallyl billion people

In the Netherlands @nillion people

Inspiringinitiatives




Transition

undercurrentreachegnainstream
until tipping point isreached
ca. 25% opeopleistipping point

In the Netherlandgipping point isreached




Transition

FUNDAMENTAL SHIFT IN:

THINKING

Values,Paradigms

ACTING

Attitude,Behaviour

ORGANISING

Laws RulesNorms




FINANCIAI

Palete of Transitions

HEALTH CARE

EDUCATION

AGRICULTURE

SOCIAL

DEMOCRACYC-\
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Buttonsto Push
Policy

Fiscaimpulses taxes & mortgages

Financialmpulses subsidies &oans

Legalimpulses laws& rules

Technology

Knowledge, R&Dnstitutions, money,implementation

Behaviour
Sociahorms groupinfluence
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We are part of aRevolution

Therise2 JelectWotechlransformsthe globalenergy system
Electrotechisthe integrationof sustainablesnergy solar& wind),
electrificationof usage(electriccarsandheat pumpskyandthe
connectionof demandandsupply(batteriesandsoftware)

thesetechnologiescanreplace70% offossilfuels




@ o
EnergyTransitiongoesfaster than ever

Global

China is green motomvests150billion peryearin renewables
Chinageneratesmore solarenergythan all other countriestogether
Chinainstalls2.5times more solarthan all other countriestogether

Chinainvestsin solar, wind, elektrification hydrogen nuclearenergy

China wantstrategicautonomyin termsof energy & resources
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Geopoliticsis Key

strategicautonomyisthe drivingforce behindthe energytransition
big globalplayerswant to becomeindependentfrom eachother
Europe isrulnerableandfor a large pardependenton import

Thefasterthe energytransition goesthe lessvulnerableEurope is
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China at Turning Point

Chinagenerates35% ofthe globalCO2emission
CO2emission haslecreasedy 1% in Chin#or the first time ever

China wants in 2035 7 a 10éssgreenhousegasedhan atits peak

China wantgo triple the capacityof wind- andsolarenergy China
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Rest ofthe World

rest ofthe world doublesthe capacityof solarandwind in 5years
1/3 of the electricitygeneratedis sustainable[more than from coal
In US 93% dhe newlyinstalledenergy issustainable
solarenergygrowsfastest followed by wind energy

Price ofbatteriesdecreasedy 90%duringthe last 10years
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olar Markets

2022 2023 2024

United States




Solar and wind power have grown
cheaper than fossil fuels

Levelized cost of energy in 2020 USD/MWh

| Solar
| Offshore wind

Range of fossil fuel costs ,
I Onshore wind

Source: IPCC AR6 2022, IRENA 2022
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Forecastannual CO2z2emissions USA




In EU wind & solar overtake fossil




Global Battery storage

Global battery storage
record increase of 136%
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2000 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023




The acceleration of the energy
transition Is now accelerating




Conclusion

Nobodycanstopthe energytransition, at mostslowingdown

The energyransition hasbecomeanautonomousprocess
renewableenergywill becomecheaperandfossilenergynot
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EnergyTransitiongoesfaster than ever

Netherlands

53% ofelectricityis generatedfrom renewables
35% ofhouseholdhassolarpanels

10% ofhouseholdsas a heat pump

3.5solarpanel per capitahighestin the world
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Energy Transition

Isnot the sameassubstitutingcoal oil, gasby wind, solar, hydrogen

Is building up @ompletelynew, distributed energyinfrastructure

Is breakingdown the existingfossil centralenergyinfrastructure

Exchange o¢lectricity & heat ateveryscalelevel




Centralized Distributed




SmartGrids
Utrecht

smartchargingstationsthat cancharge & discharge
electriccars thus carscanprovide houseswith energy

An energytriangleof acar houseandsmartchargingstation
Creatinga small power statioffior the solarenergy storage




Enery Storage

The Netherlands has 7 GW wind on land & 5 GW wirse

pal

The Netherlands has 0.15 GW energy storage, but in 2030 9G&¥ded

0.15GWop 12 GW = 1.25% ! 0.15% 0p 9 GW =1,67/%!

Ratiobetweengenerating& storing energy is absurd




The Netherlands wants to generateb4imes
as much sustainable energy in the coming
decades, which means that -#D times as
much must be invested In energy storage




Motor Compressor

Zout
Caverne




Conclusion

the energy transition is growing exponentially

but the mostdifficult phaseisyet to come




What doesit meanto Seawee®@




Potential of Seaweed

Food sushi, snacksoups salads hamburgers

Agriculture naturalfertilizers

AnimalFeedadded to livestock feed to Improve nutrition
CosmetiCS in creams, masks, and lotions for hydration
Energy resourcefor biomass biofuels bioplastics

Industry gelling, thickening or stabilizing agents

Pharmacy bioactive compounds, dietary supplements
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i
Benefits ofSeaweed

Seaweed has many benefits, both for human health & the environmen

Nutritional Value richin mineralsfiodine, calcium, magnesiumptassium iron]

vitaminsource YyitaminsA, C, E, K, B are abundant]

Health Benefits supports hormone production, cholesterol & blood sugar regulation
weight management

Sustainability carbon capture storage

low environmental impact
biobased applications




Seaweedsstill a niche

Economic Barriers hhighproductioncostsin opensea

smaltscaleapplications
competitionwith cheaperalternativesas soja

TechnologicaBarriers automatisationof harvest& processing idifficult
requiresrobustinfrastructureagainstweatherextremes

Law and Regulation complex & slovirajectoriesfor licenses
lackof transparentquality norms

Market Acceptation consumersare not usedto seaweedn diets
productsthat aretasty, affordableenrecgnizable

Chain Development logisticsand processing arstill in experimentalstage @




It Is acultural problem. Toomany

engineers &esearcherstoo few
entrepreneursand connectors




History of Seaweed

20002010 first smallscaleseaweecexperimentsn Europe

2010z2015 innovationprograms & subsidie®r food & feed
20152020  scalingup seaweedarms & first commercigbroducts

20202025  pilot offshoreseaweedarms,biofuels& bioplastics
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Phaseof different Transitions

\ Stabilisation
Optimal Systermn
Acceleration
Energy
TippingPoint
+ Agriculture
Predevelopment Seaweed
time
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How canSeaweedhecomemainstream?

Integration of Offshore Wind &eaweedarms

Developseaweedarms on land

Focus on fasgrowing, resilient strains adapted tdorthsea

Boost consumer adoptiojnto familiar Dutch food, in cafes & restaurants]

Breakth roughsubsidies [learnfrom offshore wind case]

\
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History of Offshore Wind

Netherlands
Pioneeringphase 19902000 smalldemonstrationprojects
Demonstrationphase 20002010 first commerciaparks

Breakthrouglphase 20102020 reducingcosts lesssubsidies

Mature phase 2020cnow  globalexpansion
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Lesson®f Offshore Wind

Netherlands

Offshore windorokethroughin 2015, 25/earsafter first experiments

Crucialfactor wasthe smart tenderschemen 2015 ,with 18 billion
subsidiesand marketpartiescouldsubmitin competition

It takes agenerationandrequiresa facilitatinggovernment
entrepreneurship a smart instrumenaindleadership
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TransitionStrategyfor Seaweed

bringtogether market,government technology
createanatmosphereof urgency

developa smart tendestrategyfor subsidies
focus onpopularseaweedoroducts
useinfluencersto promote seaweed

developaroadmapfor the next 10years
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TransitionApproach

IS N0 project or program but @rocess
requiresperseverancepatience & time
makeit humanandattractive

processs as important asubstance




CreateBreakthroughCoalitions

coalitionsof the willing & able
partiesthat want & canchange

ignorethe partiesthat pretendbut donot act

focus onpartiesthat work on breakthroughs
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NO BureaucraticCircus

nod workinggroups soundingboardgroups
steeringgroups coordinationgroups




FEAR OF CHANGE

40%

—

peoplewho R 2 yi@rii to
changeand cannotchange
peoplewho R 2 yi@ni to
change butcanchange

peoplewho want to change
but cannotchange

peoplewho want to change
andcanalsochange
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What kind of changeagent areyou?

Frontrunner Toppler Connector
Substancalriven, hardto connect Systenbreaker strategic Secondaryo the biggerpicture

Builder Demolisher Follower :
Buildsfor a highergoal Breaks dowrfor a highergoal Strong as a second person @'




Form a GideonSribe

5 peoplewith courage &perseverance
changeagentswith complementarycharacteristics
givethe Gideonslribefree spaceandtime

givethe Gideonslribemandateto do bold things




LEADERSHIP ASKED

In difficult times - .- ,
real leaders stand up * "'1,,," '\



Everyonehas arole to play in this

Peopleoften look upfor leadership
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Callto Action

The coming 5 years are decisive for the future
of seaweed. The Netherlands is worldwide
leader in the seaweed industry. Either it will

die out, or it will become an important pillar ‘
2F OU0KS ySg3> OANDdz | NI S
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My grandchildrenwill later saywhere
were youto make the world a little
more beautiful and to leave the worlgd

a better placé




