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1. Introduction  

1.1 Background on mCDR  

Since net zero greenhouse gas emissions 

targets have become a keystone of climate 

policy, there has been increasing debate 

about the need to actively remove carbon di-

oxide from the atmosphere in addition to re-

ducing emissions (Schenuit et al. 2022; IPCC 

2022). 

 

The ocean already plays a key role in regu-

lating the global climate by absorbing a large 

proportion of anthropogenic carbon dioxide 

emissions (Watson et al. 2020: Friedling-

strein et al. 2022) and the majority of addi-

tional heat kept in the Earth system (von 

Schuckmann et al., 2020). As the technical 

and political challenges of the land-based 

carbon dioxide removal (CDR) approaches 

are becoming more apparent, the oceans 

seem to be becoming the new »blue« fron-

tier for enhanced carbon drawdown strate-

gies (Boettcher et al. 2021). 

 

Some of the proposals being investigated in 

Germany and elsewhere for enhancing the 

carbon drawdown and storage potential of 

the ocean include: 

 

 

 

 ∎ Ocean alkalinisation – adding materials like lime or olivine to the ocean, which then react 

with CO2 and water to form bicarbonate and carbonate ions, thus enhancing the carbon 

storage capacity of seawater  

 

 ∎ Artificial upwelling - enhancing the upward transport of nutrient-rich deep waters using 

pipes or wave pumps, which has a fertilizing effect. There is an increased growth of phy-

toplankton, and more CO2 can be fixed in their biomass, which increases the carbon up-

take of the upper ocean. 

 

 ∎ »Blue carbon enhancement« – expanding coastal zone biomass such as seagrasses, sea-

weeds and mangroves to enhance biological CO2 drawdown. The expanded cultivation of 

marine biomass can also be used in bioenergy generation, coupled with carbon capture 

and subsequent storage in subsea sandstone or basalt formations. 

 

 ∎ Direct Air Capture using chemical reactions to pull carbon dioxide out of the air, coupled 

with storage in subsea sandstone or basalt formations. 
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1.2 Workshop aims: Developing 
qualitative scenarios to explore 
mCDR policy futures 

This workshop was carried as part of work 

on a BMBF-funded research mission on ma-

rine CO2 removal called: »CDRmare: Marine 

carbon sinks in decarbonisation pathways«. 

The research mission investigates how the 

carbon drawdown and storage effect of the 

ocean may be enhanced in the future. The 

objectives of the mission are: to explore and 

assess marine approaches to atmospheric 

CO2 removal (mCDR) in terms of their po-

tential and environmental, economic, social 

and political impacts and risks in the context 

of responsible and sustainable use of the 

ocean and; to provide information to policy 

makers and society on future opportunities 

and risks of marine CO2 removal approaches 

and their governance.  

 

One of the proven methods for exploring 

plausible futures is the development of qual-

itative foresight scenarios. The development 

of such scenarios on the topic of mCDR pol-

icy frameworks cannot be a purely academic 

endeavour, but should involve decision-

makers from the administration as well as 

other relevant actors from science and civil 

society. This 1.5-day foresight workshop 

was therefore held on December 8 & 9, 

2022, to enable relevant actors from Ger-

many and the EU to engage in an exploratory 

process to identify policy-relevant factors 

that could impact decision-making on mCDR 

in plausible future scenarios. 

 

This workshop aimed to switch the mode of 

thinking about the future of mCDR policy 

from predictive to anticipatory: a reorienta-

tion from »navigating ‘what will be’« to 

»thinking through alternative ‘what ifs?’« 

(Boettcher et al. 2016). The workshop or-
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ganisers aimed to encourage the partici-

pants to engage experimentally with con-

ceptions of the future derived from a broad 

field of perspectives. Additionally, the work-

shop was designed to help the participants 

explore the capacities of various policy 

frameworks and instruments to deal with 

threats and opportunities across a range of 

plausible futures.  

 

The event was designed to apply a partici-

patory foresight method – namely, the 

construction of qualitative scenarios – to en-

able structured thinking about complex sys-

tems and possible futures containing many 

unknown unknowns, and to provide an ini-

tial framework for a future-oriented discus-

sion of mCDR policy proposals. The work-

shop furthermore made use of explorative 

scenarios, which focus on the broader con-

text of a topic in order to explore alternative 

future environments. These lie in contrast to 

strategic policy planning scenarios, which 

are designed to plot alternative courses of 

action and their consequences. Explorative 

scenarios trace the complex interactions of 

a broad range of political, economic, techno-

logical, and social factors in a variety of hy-

pothetical futures. They act as hypothetical 

thought experiments that deal with alterna-

tive assumptions about a wide range of de-

velopments in the future. Thus, they are con-

text-dependent, subjective and no not 

predict probable or desirable futures 

(Gabriel 2014). 

 

Qualitative scenario development processes 

are designed to draw upon inputs from mul-

tiple disciplinary perspectives, as well as al-

ternative assumptions, expectations, and 

worldviews from policymakers and stake-

holders. As individual biases can lead to one-

sided or linear-extrapolative thinking, such 

scenarios are best constructed in a partici-

patory process of group communication. A 

 
2 Despite this focus on the German/EU context, linking to the wider context of global emissions scenarios and 

international climate targets was unavoidable. The group was encouraged to also consider future external 

influences on EU and German climate policy ambitions. 

methodologically sound process for partici-

patory scenario construction promotes crit-

ical reflection of the scenario development 

process, and allows for intersubjectivity, 

contributing to shared meanings and under-

standings and thus widening the range of 

plausibly imaginable futures. Participatory 

scenario construction thus provides a plat-

form for structured communication that fa-

cilitates inter- or transdisciplinary thinking 

about possible futures. (Gabriel 2014: 5 – 7). 

 

The qualitative foresight process imple-

mented at this workshop applied in this 

workshop was conceptualised and facili-

tated by Dr. Johannes Gabriel and Marcel 

Hadeed from the organisational consultancy 

Foresight Intelligence (FI) to provide a plat-

form for structured communication about a 

range of logistically consistent and plausi-

ble futures. A consistent scenario is com-

posed of logically coherent factor projec-

tions that, taken together, describe a future 

situation. A plausible scenario also provides 

a credible and comprehensive illustrative 

trajectory that leads to a consistent future 

situation, exemplifying the changes neces-

sary to end up in a certain future situation. 

So a qualitative scenario is not only a pic-

ture of the future, but it also includes also 

includes a rich »history« of the future – a 

pathway which describes how to get to that 

imagined future (Gabriel 2014: 3).  

 

The workshop planning team set two broad 

guiding conditions for the participants. 

The first was the scope of the mCDR policy 

futures being discussed, which was set to fo-

cus on the German context, but taking 

wider the EU climate policy landscape into 

account. This choice was made as German 

climate policymaking is highly embedded in 

and dependent on EU climate policymaking 

(Knodt et al. 2020)2. Secondly, the 

timeframe for the scenarios was set to the 
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year 2040. This choice was made based on 

the current expected timelines for German 

and wider EU climate policy, which stipulate 

that Germany should reach net-zero green-

house gas emissions by 2045 and net nega-

tive emissions in 2050 (Presse- und Infor-

mationsamt der Bundesregierung 2023). 

Therefore, the assumption put forward by 

the organisers was that key decision-mak-

ing processes on the role of CDR in climate 

policy would be initiated before 2040.  

 

The workshop planning team also made 

choices about the types of participants to in-

vite to the workshop. Such choices have a 

significant effect on the workshop outputs, 

given that – as described above – participa-

tory scenario development processes are 

designed to draw upon the various 

knowledge types, perspectives, assump-

tions, expectations, and worldviews of those 

involved. The outputs of such processes can 

thus only be as diverse as the range of voices 

in the room. The workshop organisers 

aimed to invite a range of participants from 

relevant administrative bodies, as well as 

actors from science and civil society. The or-

ganisers additionally aimed for gender bal-

ance when inviting participants. To main-

tain the anonymity of the workshop 

participants, full details cannot be included 

in this report. However, the final group of 14 

active participants included seven repre-

sentatives from relevant administrative 

bodies, two from civil society, and five aca-

demics (two natural scientists and three so-

cial scientists). Only five of the participants 

did not identify as male. Reflections on the 

effects the group composition may have had 

on the participatory process and the result-

ing scenarios can be seen in section 3.3.  

 

The following sections outline the participa-

tory scenario development process (sec-

tion 2), provide detailed descriptions of the 

resulting scenarios (section 3), and detail 

comparative reflections on all scenarios de-

veloped (section 4) before drawing prelimi-

nary conclusions about the workshop pro-

cess and insights developed during it 

(section 5). 
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2. Participatory scenario 
development process 

2.1 Exploring the broader context  

The first step of the scenario development 

process was initiated before the workshop 

began. The participants were first sent an 

»environment scanning« survey. This asked 

them identify a broad range of political, eco-

nomic, social, technological, environmental, 

and other factors (they could name up to 

twelve) that could shape mCDR policy de-

velopment in the next 20-odd years. The re-

sulting collection of factors where then clus-

tered by Johannes Gabriel (FI) into 30 sets 

of factors for the next step of the process. 

 

 

 

 

 

 

 

 

 

 

 

2.2 Narrowing down to key  
uncertainties 

Following an expansive first compilation of 

factors, a second survey was circulated in 

which the participants conducted an uncer-

tainty-impact analysis to reduce complexity 

and select »key uncertainties«. This process 

is designed to identify factors that (in the 

participants’ collective estimation) have a 

very high potential impact on the future of 

mCDR, and whose plausible future out-

comes have a significant range or spread, 

meaning their outcomes are very uncer-

tain. Using an online assessment tool de-

signed by FI, the participants were asked 

rate the uncertainty and impact of each of 

the clustered 30 sets of factors gathered 

during the environment scanning survey. 

When they met in person on the first day of 

the workshop, the group was then pre-

sented the consolidated results of their joint 

ranking, and following several rounds of dis-

cussions, agreed upon five highly ranked 

»key uncertainties« to continue to work 

with (see Table 1 below). 

 



mCDR Foresight Scenarios 

8  

 

Table 1: Key uncertainties 

 

 

 

2.3 Creating projections for key  
uncertainties 

In small breakout groups, participants then 

developed at least four distinct outcomes 

for each key uncertainty in 2040 – a set of 

»projections« intended to cover the full 

spectrum of alternative plausible future 

states of a given key uncertainty. For this ac-

tivity, the participants were asked to focus 

on each key uncertainty in isolation from all 

other factors, and try to imagine (at least) 

four possible outcomes of that factor in 

2040 that were mutually exclusive, compre-

hensively exhaustive (MECE). Rather than 

thinking about likely future states of their 

factor, the groups were asked were to come 

up with a wide range of plausible future 

states of their respective factor, and re-

minded that a plausible future state is not 

to be confused with probable future state. 

Each group was asked to present their factor 

projections to the plenary, where they were 

then discussed, and in some cases adjusted 

within the larger group. The plenary discus-

sion also led to the addition of another key 

uncertainty (KU 6), which the participants 

felt was necessary to address the political 

level on which future mCDR governance 

may be located. The resulting sets of factor 

projections are outlined in Table 2 below. 
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Table 2: Factor projections  
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2.4 Creating raw scenario frame-
works  

Participants then created a set of three raw 

scenario frameworks. Each scenario frame-

work included one projection from each of 

the key uncertainties. Even with only four to 

five projections for each key uncertainty, 

there were a huge range of possible scenario 

frameworks. However, not all of them are 

conceptually consistent; certain projections 

could be mutually antagonistic. Conse-

quently, the aim was to identify logically 

consistent scenario frameworks. Given 

the relatively small size of the group and the 

number of projections involved, this was 

done via group discussion in plenary. To 

begin constructing each scenario frame-

work, one participant was selected to pick a 

projection to start from in the above factor 

projection table. The moderator then went 

around the room allowing others to volun-

teer to pick the subsequent projections from 

different factors in turn, always having to 

explain why and how their choice was con-

sistent with the previously selected factor 

projections. If others in group disagreed 

with the consistency of the selected factor 

projection with those previously included in 

the framework, they were given the chance 

to suggest an alternative. However, if the 

participant who had originally selected the 

factor was not convinced by these argu-

ments, s*he was free to stick with the origi-

nal choice – provided s*he could justify the 

decision. Only one projection per factor was 

allowed to be used in each scenario frame-

work. Once a factor projection had been 

used in one scenario framework, it could not 

be reused in another framework. Each par-

ticipant was only allowed to pick one projec-

tion per scenario framework. Thus, each 

raw scenario framework was developed in 

as part of a participatory and communitive 

process. The factor projections that were 

grouped together to form the resulting three 

raw scenario frameworks (blue, green and 

orange) are colour coded in Table 3 below. 
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Table 3: Three raw scenario frameworks (Blue, Green & Orange)  
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2.5 Creating pictures and histories 
of the future 

In breakout groups, the participants then 

fleshed out these scenario frameworks. 

They first described a coherent descriptive 

»picture« of the future, based on the projec-

tions in their respective scenario frame-

works. They then created a corresponding 

narrative »history«, or trajectory that could 

plausibly lead to the situations they de-

scribed. They did this by conducting a back-

casting exercise and creating timelines of 

key events that lead to their described pic-

tures of the future. The result of such a pro-

cess was thus set of qualitative scenarios 

that not only provided a range of detailed 

pictures of the future, but also included a 

rich »history« of each future – a pathway 

which describes the key technological, eco-

nomic, political and social changes that 

would have to happen between today and 

that imagined future. 

2.6 Reporting back and group feed-
back 

In plenary, each group was then asked to 

present their coherent descriptive »picture« 

of the future and the corresponding narra-

tive »history«, or timeline of events that 

could plausibly lead to the situations they 

described. In addition to asking questions to 

better understand the future worlds pre-

sented, the audience was invited to provide 

feedback on two sets of questions; (1) What 

would you like to hear more about? How 

could this scenario be made more plausible? 

and; (2) Where were there strategic decision 

points in the scenario pathway? What types 

of decisions were made to address the oppor-

tunities and risks presented in the scenario? 
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3. Scenario descriptions 

The following section contains details of the 

three scenarios developed at the workshop. 

The material presented for each scenario in-

cludes: (1) the raw scenario frameworks 

each breakout group used, (2) a set of 

»headlines« they developed to help describe 

their respective »picture of the future«, 

(3) the timelines they used to explain their 

imagined pathway from today to that plau-

sible future, (4) narrative scenario descrip-

tions,3 and (5) a brief summary of the ple-

nary feedback provided to each group when 

they presented their scenario.  

3.1 Blue scenario: Mixed Blue 
Blessings 

Blue scenario description: 

 

Today, in 2040, as Germany celebrates the 

15th anniversary of its successful carbon re-

moval strategy, we look back to reflect on 

how we got here. While many are still won-

dering if we could be doing better, those 

who prefer to focus on the positives high-

light that we have now revived coastal wet-

lands across Europe and brought back bio-

diverse ecosystems. Largely thanks to these 

developments, Germany’s annual marine 

carbon dioxide removal efforts now equal 

total national traffic emissions and – in com-

bination with dramatic emissions reduction 

measures and increased DACCC in coopera-

tion with Norway and Iceland – mean that 

Germany is on track to reach its Net-Zero 

target by 2045.  

 

Things have certainly improved considera-

bly since the 2020s, when droughts were 

prevalent, massive areas of forest were be-

ing destroyed every summer all over the 

continent, EU coastal wetland areas were se-

riously degraded due to increased storm 

surges, and marine ecosystems were strug-

gling to recover from several major oil spills. 

Today, although forest fires are still a prob-

lem in some regions and the LULUCF sector 

remains a net emitter rather than remover 

of carbon, marine-based carbon removal, 

marine ecotourism, fisheries and aquacul-

ture businesses are booming thanks to the 

successful restoration of coastal ecosystems 

throughout Europe. Recent news from the 

Netherlands has also provided much hope 

for the transition away from high-emissions 

food sources – thanks to the much improved 

conditions for marine farming, revenue 

from Dutch clam farms has overtaken that 

from pork sales, and land-grown-meat con-

sumption has hit a new low. 

 

In light of the broadly accepted need to 

compensate for overshoot by going »net 

negative«, a recent International Energy 

Agency (IEA) report showed that global 

momentum on CDR efforts is growing.  

 

 
3 The narrative scenario description texts included here are based on the material developed during the 

workshop, incorporate suggestions raised during the plenary feedback round, and were shared with the orig-

inal group members for feedback prior to publication in this report, but were compiled by the report author. 

The scenario descriptions presented here thus represent the author’s summary of and reflection on the 

workshop discussions and does not necessarily reflect the views of all participants.  
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Table 4: Blue raw scenario framework 

 

 

 

Table 5: Blue scenario headlines 
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Figure 1: Blue scenario timeline 

 

 

 

Backed by this knowledge, the EU has now 

invested massively in the upscaling of ocean 

and coastal carbon monitoring, which many 

hope will be the first step towards more ro-

bust mCDR MRV to complement the existing 

EU CDR accounting and pricing schemes, 

and serve as an example for how this could 

be done globally. Although the IPCC pub-

lished guidelines for reporting for mCDR, 

the UNFCCC COP35 failed to find agreement 

on treatment of marine CDR under Article 6, 

and so global reporting processes remain to 

be developed. The EU is therefore well posi-

tioned to provide a positive example in this 

area. There is hope that the EU model will 

help to prevent »greenwashing« of the 

mCDR sector by establishing clear and 

transparent regulatory standards. 

 
But not everyone is so positive about all 

types of mCDR. Those political pundits who 

like to remind us that not everything is as 

rosy as it may seem have pointed out that, 

despite first hopes – after multiple whales 

stranded due to sonic interference from 

deep-sea pumps and there were mounting 

public concerns about seemingly altered 

weather patterns – artificial upwelling re-

mains an expensive dead end. In addition, 

the ongoing North Atlantic long-term alka-

linisation project has shown mixed results – 
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while environmental risks seem to be rela-

tively low, the carbon drawdown potential 

is reportedly also lower than proponents 

had hoped. Some political parties are now 

calling for public funding for the project be 

withdrawn.  

 

Sceptics have also raised the legitimate 

question as to whether ecosystem-based ap-

proaches to mCDR that have worked well in 

European coastal zones are going to be as vi-

able in other areas of the world. There has 

recently been increasing interest from many 

small island states and African Union (AU) 

members to deploy coastal ecosystem-

based mCDR, and the EU has established 

partnerships to facilitate knowledge shar-

ing, but it remains unclear if the best prac-

tices developed in European waters will ap-

ply equally in other regions. In addition, ex-

perts continue to warn against »putting all 

our CDR eggs in one basket«. They point out 

that even the EU is not able to depend on 

coastal ecosystem-based mCDR efforts 

alone – we have relied heavily on Norway 

and Denmark expanding their sub-seabed 

carbon storage operations to help us reach 

our removal targets using DACCS.  

 

So, in sum, when taking stock of where we 

stand today, we can say we have had »mixed 

blue blessings« when attempting to harness 

the ocean in our carbon drawdown efforts.  

 

 

 

Feedback 

In the first round of feedback, all participants were asked: 

What would you like to hear more about? How could this scenario be made more plau-

sible?  

A summary of the questions posed and the responses provided by the group is included 

below. 

 

 

 ∎ Who was involved in the political polarisation on mCDR? Who/what types of actors were 

for/against different types of mCDR? The group responsible for the development of the 

scenario responded that they did not specify this detail, given that who is for or against 

the various types of mCDR would not dramatically change the situation, as the polarisa-

tion is not a huge driver in this scenario. However, political parties with close ties to 

coastal communities, fisheries and marine tourism industries were envisaged to be in fa-

vour of coastal eco-system based mCDR in this scenario, while those opposing artificial 

upwelling and alkalinity were groups concerned about whale welfare, the potential effects 

on weather patterns and the risk of »wasting« taxpayer’s money on funding (unpromis-

ing) projects. 

 

 ∎ In this scenario, there is a carbon accounting system in place, but monitoring capacity is 

weak – how would you know about the risks/potentials of different mCDR approaches? Re-

sponse: Monitoring is seen as more about long-term capacity to identify and attribute 

change caused by specific actions. Short-term observation of the risks and benefits of 

mCDR approaches is envisaged as being possible in this scenario, and there are efforts 

being made towards improving (long-term) MRV capacity. It was thought that the estab-

lishment of regulatory accounting frameworks had led the way, and thus created the in-

centive to invest in MRV capacity. 
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In the second round of feedback, all participants were asked to reflect upon the following 

questions: 

Where were there strategic decision points in the scenario pathway? What types of de-

cisions were made to address the opportunities and threats presented in the scenario? 

  

 

 

 

3.2 Green scenario: Give me the 
Ocean and I will save the World 

Green scenario description: 

 

Yesterday, two influential groups publically 

issued conflicting messages on the future of 

marine carbon dioxide removal. While the 

heads of multiple EU member states – 

among them Germany – announced plans to 

expand their international efforts on Ocean 

Alkalinity Enhancement (OAE) as a key com-

ponent of the »global climate strategy to 

keep 1.5 alive«, prominent scientists from 

around the world published an open letter 

reiterating their scepticism about the envi-

ronmental safety and effectiveness of such 

efforts. Despite the warnings from science, 

public opinion in Germany and other EU 

countries still remains firmly in support of 

the political »mission« to use OAE and other 

mCDR methods to help achieve the new 

2060 net negative emissions target of minus 

135% in comparison to 1990.  

 

 ∎ The energy use for DACCS is not clarified – where is the power coming from? Response: The 

assumption in the scenario is that DACCS is powered by renewable energy – probably 

wind and/or bioenergy to power the capture components inland, and a combination of 

wind and geothermal energy to power storage components offshore (i.e. in Norway). 

 

 ∎ In the resulting discussion, participants highlighted that the severe ecological disasters 

were a key threat which triggered a reaction from the EU – in the form of massive coastal 

ecosystem restoration efforts. However, there may have been other ways of dealing with 

this threat. For example there could have been a decision to invest in large dykes, to relocate 

cities and industries, or simply to accept the ongoing damage to coastal ecosystems. That 

the decision made at this key turning point was to invest heavily to restore ecosystems as a 

primary means of coastal protection is based on two underlying assumptions: 1) there is 

some kind of consensus among EU member states that »nature-based« responses to climate 

change adaptation are viable and desirable, and 2) that the EU and its member states would 

still be (economically) strong enough to react in this way to the damage that is happening.  

 

 ∎ Another key decision point highlighted in the discussion was the EU entering into a mCDR 

partnership with the African Union. This was seen as an example of a decision which took 

the opportunity to increase international cooperation with countries with large coasts/ma-

rine spaces (including small island developing states) so that they could benefit from re-

search being done in the EU and thus increase the climate resilience and carbon drawdown 

potential of coastal ecosystems. 
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Table 6: Green raw scenario framework 

 

 

 

Table 7: Green scenario headlines 
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Figure 3: Green scenario timeline 

 

 

 

The slogan »Let’s do it together!« that has 

been so effective in mobilising public sup-

port and investment for mCDR efforts 

around the world is continuing to be more 

convincing than the calls from scientists to 

»Slow down fast!« and do more research to 

clarify the remaining uncertainties around 

OAE. 

 

In hindsight, it is easy to see how we got to 

this point. In the late 2020s, we were plod-

ding along, slowly but steadily reducing 

emissions and transitioning our energy sys-

tems and industries away from fossil fuels, 

primarily with increasing shares of green 

hydrogen. Germany was committed to 

achieving net-zero emissions by 2045. But it 

seemed we were not doing enough fast 

enough. Most of carbon dioxide that had 

been building up in the atmosphere since 

the industrial revolution was still there, still 

warming the planet, irrespective of our in-

cremental efforts to reduce the amount we 

were adding per year. It became ever clearer 

that we were going to drastically overshoot 

the global temperature target set in Paris in 

2015. We were failing to act fast enough as a 

global society, and the effects of our collec-

tive failure hit home hard in 2026 – 27, when 

Europe and other parts of the world was 

thrown into a state of »climate emergency« 

by a seemingly endless string of climate-

change induced crises; droughts and fires in 

southern Europe and western USA, multiple 

Catarina-sized hurricanes in the Gulf of 

Mexico, storm surges battering the Atlantic 

coastlines. Economic damages and skyrock-

eting death tolls shocked the world. Calls for 

fast and decisive action became ever louder 

– we needed a range of options on the table 

to enable us to do more, and quickly. 
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One such option that had been on the table 

for quite a while was actively removing the 

main source of these climatic events – the 

accumulated carbon dioxide trapped in the 

atmosphere. »Scrubbing the skies« by draw-

ing down CO2 and thus taking responsibility 

for cleaning up the mess humanity had cu-

mulatively made over the last 200-odd years 

gave publics and politicians a much-needed 

feeling of agency and purpose. But this new 

found drive and urgency faced several hur-

dles. First, many proposed carbon removal 

approaches were energy intensive, or they 

required large amounts of land. Most renew-

able energy produced in Germany, however, 

was needed to cover existing energy de-

mand and power green hydrogen produc-

tion. In addition, most of the required land 

in populous EU countries was either cov-

ered by housing, used for food production, 

or protected for environmental or cultural 

reasons. And even those areas that could be 

repurposed for removal efforts were close 

to cities, towns or villages with habitants 

who – although they wanted to support the 

climate effort in general – were wary of hav-

ing such activities happen so close to their 

homes. The logical step was thus to switch 

our focus to areas largely devoid of humans 

– the open oceans. In addition, moving the 

location of mCDR efforts outside of Germany 

also made it possible to export the energy 

demand associated with them to countries 

with higher capacity for renewables. 

In the late 2020s and early 2030s, the 

oceans thus rapidly became the new »blue 

frontier« for carbon drawdown hope, with 

massive mCDR research investment in Ger-

many and other countries with historically 

high emissions and limited available land. 

Public and private research funding was ac-

companied by adaptations to international 

and national regulatory arrangements to en-

able large-scale testing and deployment of 

marine-based carbon removal measures. 

The London Protocol was amended to ex-

empt many proposed marine CDR measures 

from the prohibition on »dumping«, and 

similarly the German »Federal Act on the 

Prohibition of the Dumping of Waste and 

other Substances and Objects in the High 

Seas« was adjusted to define some marine 

CDR methods – including OAE – as »the in-

troduction of substances is for the purposes 

of environmental protection« and thus al-

low them. With the regulatory landscape 

clarified, many commercial entities began 

building businesses models around mCDR. 

 

Since then, despite slower-than-hoped-for 

results from research and continued »scien-

tific hesitancy« about environmental risks 

and carbon drawdown effectiveness, more 

and more countries and companies have 

been advancing plans for scaling up their 

marine CDR efforts, with a primary focus on 

OAE. 

 

It is hard not to be swept along with this 

wave of this hope and hype around mCDR. It 

feels like the nations of the world are finally 

mobilising together to do something about 

climate change. But there remains the nig-

gling knowledge that scientists around the 

world – although being initially supportive 

of investigating it – are now sceptical about 

the carbon removal potential and environ-

mental risks of the politician’s and publics’ 

favoured ocean carbon removal approach – 

OAE. While politicians continue to empha-

sise that the urgency of the climate problem 

means they »can’t wait for the science to set-

tle« before taking decisive action, it remains 

to be seen whether the carbon sequestration 

outcomes of OAE will be as effective as the 

political promises currently being made. 
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Feedback 

What would you like to hear more about? How could this scenario be made more plau-

sible? 

 

 

 

Where were there strategic decision points in the scenario pathway? What types of de-

cisions were made to address the opportunities and threats presented in the scenario? 

 

 

 ∎ Where was the turning point at the beginning? What was the trigger point that made the 

world turn to mCDR? Drastic climatic events made it clear there was a need for CDR, but 

national land and energy competition and NIMBY-ism made terrestrial CDR unviable in 

many industrialised countries. »Offshoring« CDR operations seemed the logical way 

around these issues.  

 

 ∎ What made the (German) public support mCDR? The offshore/distant nature the activities 

themselves. The »offshoring« of CDR efforts meant less need to use German resources, as 

no (German) land is needed, the (renewable) energy is sourced elsewhere, assuming min-

erals mining and grinding are not happening in Germany, and the environmental impacts 

are far from habitable areas, making it less contentious publically.  

 

 ∎ Why was OAE the focus of this scenario? All mCDR methods are being investigated, but ocean 

alkalinity enhancement as seen as key largely because it can be done in offshore waters, 

where people are not directly affected and thus do not care as much.  

 

 ∎ The participants highlighted that a critical juncture was Germany deciding that renewable 

energy is better used elsewhere, not for tCDR. This decision fundamentally shaped the fur-

ther development of the scenario. In addition, this was imagined this as an ongoing juncture 

– the decision not to go for land-based DACCs is continually reinforced, as is deciding to 

continue the focus on mCDR.  

 

 ∎ In addition, the narrative of this scenario hinges on renewable energy being in limited sup-

ply in Germany and other similar countries. The participants discussed that this implied 

there was either a missed opportunity or conscious decision not to invest heavily into 

more renewables to power land-based CDR in these countries.  

 

 ∎ The climate change extreme events which triggered the call for more CDR presented a key 

threat in this scenario. But participants emphasised that the decision to move towards CDR 

was just one possible plausible response to this threat – an alternative could have been a 

push for more adaptation to increase resilience in the face of such climate impacts.  
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3.3 Orange scenario: Germany as a 
frontrunner in carbon sink  
restoration 

Orange scenario description: 

 

Today it seems that – after a convoluted and 

contested period – Germany may be moving 

from a loner to a leader in marine action on 

climate change. Back in 2024, this looked 

quite different. At the UNFCCC COP29 many 

countries pushed forward a framework to 

include some biogeochemical mCDR ap-

proaches (i.e. OAE) in international climate 

mitigation and accounting efforts. At that 

time, Germany was not among these coun-

tries, because political and public debate in 

the country – led primarily by environmen-

tal NGOs – was dominated by a call for a pre-

cautionary approach towards these emerg-

ing methods. In the following years, many 

mCDR projects went ahead around the 

world, including the North Sea, with Ger-

many again taking »only« an observing role 

driven by public scepticism. 

 

Everyone remembers the poignant aerial 

pictures of people lining up along the North 

Sea coast line, holding hands, silently pro-

testing the expanding ocean alkalinity pilot 

studies being carried out in the open ocean 

by the UK, Norway, the Netherlands and De-

mark. Rather than perceiving themselves as 

standing alone against the rest of the world, 

German publics and some politicians saw 

themselves as »taking a stand for the sea« it-

self. They pointed to declining fish stocks in 

Norwegian waters and coastal ecosystem 

degradation in the Wadden Sea as evidence 

that »marine manipulations« were having 

negative side-effects, and reiterated that 

Germany should stick to its precautionary 

stance on all types of CDR.  

 

In contrast, other political parties in Ger-

many lamented that the country was isolat-

ing itself by »missing the boat« on marine 

carbon removal, especially when it became 

clear that Germany was going to fail to meet 

its climate targets, and German industry en-

tered financial decline – with many compa-

nies claiming this was linked to financial 

losses from drastically increasing carbon 

prices they had to pay for their residual 

emissions through the EU ETS. 

 

Then, in 2031, even more fuel was added to 

this already heated political debate. After 

large numbers of dead fish and several 

bloated seal carcasses washed up on the 

Schleswig-Holstein coastline, a whistle-

blower revealed that a secret alkalinity en-

hancement pilot study was being carried out 

within the Germany Exclusive Economic 

Zone (EEZ) in the North Sea. After details 

about the cause of the ecological disaster – a 

fire on a ship producing alkaline material for 

distribution in the North Sea using electro-

chemical splitting that produced hydrochlo-

ric acid resulted in a chemical and fuel spill 

– became public, there was a huge societal 

backlash within Germany against the incum-

bent government – which was accused of 

having prior knowledge of the pilot study. 

The resulting political fallout was liked by 

some to the »Fukushima effect« and proved 

to be a major turning point for German poli-

ticians, with even those parties who had 

previously called for a more open stance on 

mCDR switching to politically prioritizing 

marine protection. A newly elected German 

government subsequently announced its in-

tention to become a front runner in develop-

ing an alternative approach to combining 

marine ecosystem protection with climate 

action. 

 

In 2034 Germany led the creation of a 

HELCOM–VASAB (Helsinki Commission – 

Vision and Strategies around the Baltic Sea) 

marine spatial planning group to establish 

an unprecedented marine protected area in 

the Baltic Sea. 
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Table 8: Orange raw scenario framework 

 

 

Table 9: Orange scenario headlines 
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Figure 3: Orange scenario timeline 

 

 

 

Within this novel Baltic Sea protected area, 

huge marine ecosystem restoration projects 

began from 2035 onwards: Wetlands were 

restored along all coastlines, and stressors 

for seagrass meadows were actively re-

moved to allow the ecosystems to regener-

ate and even spread throughout the shal-

lows of the basin. 

 

While North Sea ecosystems continued to 

deteriorate further (with OAE still happen-

ing outside the German EEZ), the Baltic be-

came a poster-child for large-scale ecosys-

tem-based carbon drawdown, with people 

from around the world visiting to learn 

about the »Baltic best-practice« approach to 

combining marine ecosystem protection 

with climate action. But despite these posi-

tive developments, it is clear that Germany 

is not going to be able to meet its 2045 Net-

Zero target. Indeed, around the world scien-

tists are still warning that global climate tar-

gets are unlikely to be met.  

 

At a Talanoa Dialogue at COP50 in 2040 

which sought to break the climate deadlock 

by encouraging participants to share their 

local experiences of dealing with climate 

change, there seemed to be an increasing in-

terest in systematically adopting the »Baltic 

Best Practices« (BBPs) in other areas around 

the world. The COP negotiators also started 

to discuss the idea that – as monitoring sys-

tems continue to improve – coastal marine 

carbon sinks may be able to be included in 

national carbon inventories in the future, 

thus allowing countries to count marine eco-

system restoration projects towards their 

carbon removal targets. 
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Feedback 

What would you like to hear more about? How could this scenario be made more plau-

sible? 

 

 ∎ The focus on public protests as a driver of political change is interesting, but assumes a very 

direct link between these protests and political positions on CDR – is this plausible in the 

German setting? Yes, this link is posited as plausible – there is a long history of vocal civil 

society movements shaping environmental policy in Germany, for example the protests in 

the wake of the Fukushima disaster led to the German government changing its stance on 

nuclear energy. 

 

 ∎ Why was it not possible for natural marine carbons sinks be included in national inventories 

before 2040? Currently, reporting of emissions and removals from marine ecosystems 

would have to follow the same logic as LULUCF land categories, i.e. it would be necessary 

to estimate the carbon stock change/flux from one year to the other. This is already very 

complicated for terrestrial ecosystems (forests, soils etc.). Based on current knowledge, it 

would be extremely difficult to do this for underwater ecosystems (including seabed sed-

iments) which we do not have nearly as much experience monitoring – compared to man-

aged terrestrial ecosystems, we have a poor understanding of the carbon dynamics and 

very limited data. In addition, IPCC guidelines require »complete« reporting of carbon 

fluxes from a given type of ecosystem – a country could therefore not choose to measure 

the carbon drawdown taking place in one or two seagrass restoration projects of their 

choosing – they would need to report gains and losses in all seagrass ecosystems in their 

EEZ. Therefore, significant advances in large-scale monitoring would be needed before 

marine carbons sinks could be included in national accounting inventories. In addition, 

some countries are likely to have a disincentive to include marine carbon fluxes in their 

inventories, given that – due to degradation – many nations’ coastal ecosystems may cur-

rently be »net positive« (emitting more carbon than they sequester), and therefore would 

have detrimental effect on those countries’ overall carbon balance if included in their ac-

counting inventories. Therefore it was seen as relatively implausible that this would hap-

pen before 2040.  

 

 ∎ Why is not much climate action happening up until 2030 – might this lead to run away cli-

mate change? The assumption is that there is climate action happening – major emissions 

reductions efforts happening in Germany and other countries around the world, other 

countries are implementing CDR, and overall climate sensitivity may be lower than antic-

ipated, implying larger emissions budgets and lower risk of runaway climate change 

events and impacts.  

 

 ∎ Is it plausible that a »secret test« could happen within the German EEZ? Maybe it would make 

the scenario more plausible to have the ecological disaster happen elsewhere – like with Fu-

kushima? The assumption is that the secret test was undertaken by a private actor (com-

pany) on the edge of the German EEZ, and that the public suspects (some members of) the 

German government may have had prior knowledge of it. This narrative was chosen be-

cause the strong public (and political) reaction is considered more plausible if it is associ-

ated with a deeper shock close to home, and if national political figures are implicated. 
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Where were there strategic decision points in the scenario pathways? What types of 

decisions were made to address the opportunities and threats presented in the scenar-

ios? 

 

 ∎ A major turning point was seen to be the ecological disaster, and the political reaction to it. 

The scale of the threat (ecological disaster) was not necessarily large compared to the public 

backlash – it hits a national nerve, especially due to the extensive media coverage. The his-

torical experience with civil society/public protests around environmental issues in Ger-

many were seen as a precondition for this link between the ecological event and political 

action.  

 

 ∎ Another threat that was perceived in this scenario was that Germany was not doing all it 

could (i.e. also CCS & CDR) to address climate change until quite far in the future, potentially 

risking run away climate change, and/or relying on others to take climate action.  

 

 ∎ Key decisions to deal with threats or take advantage of opportunities were being made on a 

global level, i.e. the decision to include some mCDR COP29 (in 2024), and later the discus-

sion at COP50 to change accounting rules to include costal carbon fluxes. But also decision-

making on the regional level is key – the second major policy/governance action is the cre-

ation of novel marine protected area that required regional cooperation among the Pan-Bal-

tic states.  

 



mCDR Foresight Scenarios 

 

 27 

4. Comparative reflections 

This section documents the final step of the 

scenario workshop, in which the partici-

pants engaged in a comparative reflection 

processes designed to broaden the analyti-

cal lens to include all the scenarios. They 

were asked to reflect upon and discuss two 

questions: (1) What are key context condi-

tions driving (policy) developments across all 

scenarios? and (2) What types of policy devel-

opments could help address opportunities 

and risks presented across (all) the scenarios? 

Their discussions are summarized below, 

followed by a brief reflection on the effects 

the project aims, design, and group compo-

sition may have had on the workshop pro-

cess and outcomes.  

4.1 Key context conditions driving 
(policy) developments across all 
scenarios 

It was highlighted that politics and policy-

makers reacting to public opinion was a 

common pattern across all scenarios. In 

some cases the driver of public opinion was 

environmental disaster or climate change 

impacts, which caused publics to call for cer-

tain types of action, which in turn led to pol-

icy-makers implementing this change. An-

other example for this type of link was the 

connection between positive/negative 

(public) experience with mCDR or other 

types of marine-based climate action (i.e. 

coastal ecosystem restoration), and the re-

sulting scope for policy development: The 

»political possibility space« in the scenarios 

seemingly expanded when publics had posi-

tive experiences and contracted when they 

had negative experience with marine inter-

ventions. This was echoed in the posited link 

between societal – and thus political – pref-

erences for certain types of mCDR if they of-

fered (local) benefits beyond carbon re-

moval (i.e. increased fisheries production, 

aquaculture capacity, positive effects on 

ecotourism). Likewise the potential for neg-

ative effects/burdens on society was a factor 

which influenced decision-making on the 

type and location of marine-based climate 

action across the scenarios. 

 

Similarly, it was noted that when external 

actors or private entities initiated mCDR ac-

tivities in the scenarios, this caused pub-

lic/media/civil society reactions, and then 

politicians and policy-makers had to subse-

quently position themselves. However, this 

was only the case if climate change and 

strategies for dealing with it were assumed 

to be high on the public/media agenda: If 

other major issues (i.e. war) had come up 

during key mCDR decision-making pro-

cesses in the scenarios, it was presumed that 

publics may have been distracted from the 

issue, and thus had less influence on politi-

cal positions. 

 

However, the discussions highlighted that 

when conceptualising the link from public 

opinion to policy-making, we should not for-

get politics. The participants talked about 

inherently political dynamics that could be 

driving mCDR policy-making in the scenar-

ios. They flagged that it was important to 

consider, for example, when events de-

scribed in the scenarios were happening rel-

ative to the national electoral cycle: If key 

events occurred in the lead up to elections, 

politicians in the German government and in 

the opposition may both have been more 

willing to promise to fulfil public demands. 

If the scenarios included an incumbent mul-

tiparty-coalition national government (as 

was the case in Germany at the time of the 
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workshop), mCDR decisions might have 

been reached as the result of bargaining or 

compromising on other policy issues. Think-

ing more broadly about international poli-

tics, participants pointed out that a key 

driver of decision-making on mCDR could be 

what other major countries are doing: If oth-

ers (i.e. partner countries) were successfully 

undertaking mCDR already, the (political) 

risk of Germany doing it might be lower. 

 

The varying roles of science in mCDR pol-

icy-making across the scenarios was also 

discussed extensively by the group. Alt-

hough scientific understanding of marine 

environments was required in all three sce-

narios, it seemed that science was not the 

driving force behind decision-making. In 

one case, mCDR policy action was even be-

ing undertaken despite scientific reserva-

tions. The participants reflected on various 

ways in which scientific knowledge inter-

acted with other drivers in the scenarios – 

sometimes being harnessed to lend author-

ity to political decisions, sometimes provid-

ing input to allow decision-makers to weigh 

up the risks of »betting on the wrong horse«, 

sometimes being used as a negative example 

of how waiting to have all the answers could 

slow down action. This prompted the group 

to flag several questions for further reflec-

tion: For what is science being strategically 

mobilized in each of the scenarios? Who is 

using the science for what end in each sce-

nario?  

 

Although industry was not seen as a key 

driving force across the scenarios, pressure 

was seen as coming from some industrial 

sectors to develop (marine & terrestrial) 

CDR policy to help counterbalance their re-

sidual emissions. In addition, the continued 

energy demand of German industry was one 

factor expected to influence the amount of 

(renewable) energy available to power-in-

tensive carbon removal activities across the 

scenarios. In this vein, the participants re-

flected that the cost of developing mCDR op-

 
4 See section on reflections on project aims, design, and group composition 

tions only appeared in the scenarios in rela-

tion to the relative distribution of renewable 

energy. Despite the fact that cost did not ex-

plicitly play a huge role in their scenarios4, 

the participants reflected that it would likely 

be a central factor influencing policy deci-

sions and should be taken into further con-

sideration in future scenario work.  

4.2 Policy developments which 
could address opportunities and 
risks in (all) scenarios 
 

4.2.1 Defining mCDR for policy purposes 

It became clear to the workshop partici-

pants when comparing across all the scenar-

ios there remains a very fuzzy definition of 

what falls under the mCDR label. May differ-

ent understandings exist about whether the 

»marine« element means both the removal 

and the storage of carbon happen in the ma-

rine environment (i.e. as is the case with 

OAE) or if i.e. direct air capture on land cou-

pled with subsequent sub-seabed storage 

could be termed a type of »mCDR«. Likewise 

the group had differing conceptualisations 

of where the line between marine ecosys-

tem restoration and ecosystem-based 

mCDR lay, or if they could be delineated at 

all. Rather than this being a purely semantic 

issue, the group discussed the way different 

definitions would affect policy development 

across all scenarios. For example, if a given 

definition of mCDR focused on the »re-

moval« aspect, then a resulting mCDR policy 

framework would likely only address the 

carbon removal process itself, while other 

frameworks (i.e. CCS regulations) may be 

used to govern sub-seabed storage. This de-

coupling of components of the same ap-

proach may simplify some regulatory pro-

cesses (requiring less coordination between 

regulatory bodies on land and at sea) while 

making others more complicated (i.e. holis-

tic life cycle assessments of the expected dis-

tribution of benefits and burdens). An added 

layer of complexity was highlighted when 
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discussing the emerging EU CDR Certifica-

tion Framework, which currently does not 

expressly differentiate between marine and 

terrestrial approaches to carbon removal. In 

addition, it was highlighted that the more 

specific the definition of mCDR, the more ex-

plicit and »binding« a policy can be – con-

versely the more vague we are about what 

we are governing, the weaker the regulatory 

power of the resulting framework is likely to 

be. The discussions at the workshop thus 

made it clear that unclear or fuzzy defini-

tions of the »object« of mCDR policy not only 

make discussions of concrete frameworks 

more difficult, they also have the power to 

change the way diverse actors will position 

themselves in the policy debate. One key 

take away was therefore that identifying the 

potential opportunities and threats to be ad-

dressed by mCDR policy across various sce-

narios first requires a joint (working) defini-

tion of mCDR itself.  

4.2.2 Conceptualising science-informed 

mCDR policy-making  

It became clear during discussions of the 

various scenarios developed at the work-

shop that the role of scientific knowledge in 

policy development was not as straight for-

ward as it may seem. When comparing 

across the scenarios, the participants felt 

that »evidenced-based policy-making« was 

not key to their narratives, but rather that 

»science-informed policy-making« was a 

more appropriate way of thinking about it. 

Scientific knowledge played a key role in the 

scenarios, but it was only one among many 

other drivers of decision-making. Compar-

ing across the scenarios, the group identi-

fied several key opportunities for scientific 

knowledge to inform policy-making pro-

cesses across the scenarios:  

 

 

 

 

  

 ∎ At the beginning of mCDR policy processes described in these scenarios, science can play a 

key role informing publics (and policy-makers) as they form their initial positions on the 

approaches: Thorough scientific assessment of the risks and (co)benefits of mCDR options 

provides publics the chance to form an informed opinion – this was seen as a key opportunity 

for science to support the policy process, especially given that public perception was 

deemed a key driver of policy development across all scenarios.  

 

 ∎ During mCDR policy implementation in the scenarios, scientific input is important for es-

tablishing regulatory guidelines for measurement, reporting and verification (MRV). Thus 

science has a key opportunity to inform the parameters of the mCDR regulatory require-

ments set in place and enforced by policymakers. 

 

 ∎ Scientific knowledge is also key to establishing criteria for when to end certain mCDR activ-

ities. It came clear across all scenarios that there the need to take urgent action in the face 

of the threat of climate change can conflict with the need for precaution when developing 

new climate response options. Developing adaptive policy frameworks for mCDR with built-

in scientific »stop and review« mechanisms was discussed as one way of balancing these 

threats and opportunities across a range of future scenarios.  
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4.2.3 Finding the appropriate level for 

policy frameworks  

Another key cross-cutting discussion which 

was relevant for all mCDR futures imagined 

at this workshop was the most suitable level 

for mCDR policy frameworks. Across the 

scenarios, individual country level action 

was secondary to coordinated multi-lateral 

or regional action, and the participants dis-

cussed that an alliance on mCDR policy 

needs to be »big enough« to have weight, 

while at the same time not being »too big« to 

coordinate and regulate effectively.  

 

A suggestion discussed by participants for 

navigating the middle-ground between the 

threat of gridlock and the opportunity for co-

ordinated action in these scenarios were 

sea-basin-level policy frameworks for 

mCDR. Those countries who share a »com-

mon sea«, perhaps have joint existing ma-

rine infrastructure, and have historically in-

teracted on marine governance issues (i.e. 

marine spatial planning), may be more read-

ily able to find alliances of a critical mass to 

develop shared mCDR policy frameworks. 

Such groups of countries would imaginably 

share the similar understandings of the op-

portunities and threats presented (to eco-

systems and local populations) by specific 

types of mCDR, meaning shared regulatory 

frameworks might be easier to establish. 

However, as was illustrated in the scenarios, 

having larger, overarching supranational 

(EU) or international (UNFCCC) frameworks 

was seen as making (nationally) contentious 

decisions more plausible – if a higher au-

thority stipulated a state had to take a cer-

tain kind of marine-based climate action, it 

would provide additional legitimacy for that 

type of action on the national level.  

 

4.3 Reflections on project aims, de-
sign, and group composition 

Although the workshop participants were 

not expressly asked to reflect on the effects 

the project aims, design, and group compo-

sition may have had on the workshop pro-

cess and outcomes, these issues were raised 

by participants and organisers alike at vari-

ous points throughout the event, and are 

briefly summarised here.  

 

There is an inherent balancing act involved 

in organising such a participatory foresight 

process – balancing between providing a 

structured approach to enable a consistent, 

robust scenario development process and 

the need to allow for creativity within that 

structure. The workshop organisers at-

tempted to maintain this balance by provid-

ing a guided, step-by-step process, but at the 

same time encouraging participants to step 

outside the bounds of that process – i.e. by 

adding new factors that had not appeared in 

the initial horizon scanning exercise, en-

couraging the workshop participants to de-

fine their own key uncertainties and to ex-

pand their number of factor projections 

beyond the originally suggested four.  

 

Another related limiting factor was, as al-

ways, time – there is never enough time! 

Participatory foresight processes are collec-

tive learning and communication processes, 

and as such there is always more to say, 

more to ask, more to debate. Ideally such 

processes would stretch over several meet-

ings to allow the participants to get to know 

and trust each other, to build shared under-

standings of the topic, and enable ongoing 

discussions of contentious issues. The or-

ganisers endeavoured to create this envi-

ronment to the extent possible within the 

limited time frame, but recognise that more 

time would have been helpful.  

 

Due to the scope of the project this event 

was part of, the workshop was focused on 

the German and EU context. However, dis-

cussions at the workshop made it clear that 

taking wider international context into ac-

count is key. Discussions of how interna-

tional climate ambition and actions effect 

German and EU decision making on mCDR 

are impossible to bracket. As, similarly, are 
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other (influential) states’ actions (China, 

USA) on CDR, which will likely have effects 

on German/EU decision making. Although 

these factors did implicitly play a role at this 

workshop, taking an explicitly wider inter-

national view to mCDR policy developments 

would complement the German/EU focused 

scenarios developed here.  

 

Scenarios developed in participatory fore-

sight processes such as this one are only as 

diverse as the people in the room. The work-

shop organisers aimed to invite a diverse 

range of participants. The final workshop 

group included seven representatives from 

relevant administrative bodies, two from 

civil society, and five academics (two natu-

ral scientists and three social scientists). 

Only five of the participants did not identify 

as male. As – following the joint creation of 

raw scenario frameworks – the participants 

were free to choose which breakout group 

they wanted to join, some of the groups re-

sponsible fleshing out the scenarios were 

not gender balanced, nor did all groups con-

tain representatives with the same types of 

(academic or sectoral) backgrounds. The 

specific composition of the groups is as-

sumed to have shaped details of the result-

ing scenarios, but as section two outlines, 

the participatory scenario development 

methodology was designed so that the un-

derlying frameworks themselves where 

jointly produced by the larger group, and 

each final scenario was also subject to feed-

back and revision in plenary – both mecha-

nisms for ensuring diverse perspectives 

were included. That non-withstanding, it 

cannot be ruled out that gender, seniority 

and power dynamics played a role in the de-

velopment of the scenarios presented here.  
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5. Conclusion 

This report has detailed the process and re-

flected upon some of the insights from one 

participatory foresight workshop. It must be 

stressed that the scenarios developed were 

explorative thought experiments designed 

to provoke structured communication on 

plausible mCDR policy futures, and they 

were produced within the bounds of one 

foresight methodology by a specific particu-

lar group of participants. The resulting sce-

narios are context-dependent, and do not 

predict probable or desirable mCDR fu-

tures. The insights gleaned from this pro-

cess should therefore not be taken as gener-

alizable. Rather, they form the basis for 

further future-facing discussion, and 

demonstrate the utility of such methodolo-

gies for exploring complex mCDR policy fu-

tures.  

 

The foresight methodology detailed here 

could be used in follow-up projects to use 

develop an even wider range of plausible 

mCDR futures taking different context con-

ditions into account (i.e. zooming in on one 

local project context, or zooming out to take 

a more global perspective), and involving 

varied constellations of participants (i.e. lo-

cal stakeholders, industry representatives).  

 

As illustrated by the reflections outlined 

here, exploratory, qualitative foresight pro-

cesses be a useful tool to help: (1) integrate 

various forms of relevant knowledge (e.g., 

natural and social scientific, academic and 

practice-oriented) to facilitate transdiscipli-

nary communication and learning about the 

futures of mCDR; and (2) widen understand-

ings of plausible mCDR developments based 

on the interactions between a broad range 

of political, economic, technological, and so-

cietal factors, (3) identify policy frameworks 

or instruments which may be robust across 

a wide range of plausible mCDR futures.  
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