Summary overview of interview instances

This frame provides a structured and visual representation of the most relevant and frequently referenced

excerpts from the interview transcript analysis. It serves as a supporting tool for readers when

navigating Chapter 6: Findings and Chapter 7: Discussion. Within the Discussion chapter, direct references are
made to specific quotes, which are presented in this format to enhance clarity and accessibility. By presenting
the information in this structured manner, the frame aims to make complex insights more accessible and to

facilitate a deeper understanding of the key findings and discussions within this thesis.

The quotes are categorised according to their primary second-order theme, offering a thematic structure to the
analysis. While some quotes may relate to multiple themes, this categorisation ensures a clearer overview,
making it easier to identify key insights. Each quote is assigned a reference number [#XX], which corresponds
to its mention in the discussion text, allowing for seamless cross-referencing. Additionally, the stakeholder
group associated with each quote is explicitly mentioned, providing context on who contributed to each

perspective.

On the right-hand side, the stakeholder groups and second-order themes are explained in further detail. To
improve readability, colours are used to indicate the specific stakeholder group from which each quote
originates. This colour-coding helps to quickly identify different viewpoints and their sources. Further, to the far
right, an overview of the Findings figure is included. This figure provides a visual representation of the identified
regulatory voids and offers a simplified overview of the current supply chain development within the hydrogen
transition. This figure can be found in Figure 6.1 on page 56 and serves as a reference point for understanding

the broader context of the discussion.

Table 5.3 (page 52): An overview with the explanation of the second order terms.

Front-end Midstream Back-end
iSecond order theme Abbreviation |Explanation
Regulatory Guidance & " .
IStandardization RG&S Relates to the regulations and standards that are in place related to the industry development.
[Concerning the trust development and the transparency between different industry parties and
ITrust & Transparency Creation T&TC overnment bodies. :
ICooperation & Stakeholder casl Interaction and cooperation between the various stakeholders that are concerned with the X
Integration hydrogen development. Also, the integration of the stakeholders within the system is regarded.
[Economic Incentives & Market EIGMS [Stimulation and economic incentives that are developed and implemented in the system or Prod import »| Transportation > C ption
|Stimulation should be implemented.
Knowledge Development & KD&CB Relates to the development of new techniques and the capacity that is needed for the developing|
ICapacity Building technology to gain momentum.
Infrastructure & Technology 187D [Concerning the technical and infrastructural (when needed) aspects of the hydrogen technology ) »
IDevelopment ladoption and development. Too much insecurity/
Long-term Vision & Strategic [Strategic goals and long-term visions are set by government bodies, industry parties themselves, risks
LV&SG : P,
IGoals society and other individuals.
- " [Concerning the development market structure and the institutional and organisational set- +
Market & Institutional Adaption M&IA [up/adoption that needs to be in place. : ' -
- - " - P ¥ 2. 2 Il 1
gﬁl\zrrr\sal Pressures & Policy EP&PD rTaelfes‘:r:Z f(r:cmh:orlv:%r;ga?gsﬁ:(:geiyégf)vernments or industry parties that have the desire to . ol g ' : "Wait and see” "Other countries
Hon happer torage development [ : ' approach more favourable"
5 ! ~ A0S -
G '
group Abbreviation [Explanation ur Point to point - L
- \ T !
i Jated - ( 21 N y
(Semi-)Government = il — acu;rls ('Ga;ume) :ndrEu \e'vhe\dof govemmé:{,lld» Port import & b Not taking FID
IHydrogen Producer tors at the frontend of the supply chain responsible for the production of hydrogen (e.g.: building development \EJ : :
Hydrogen industry Provider HiP Involved actors that are providing (temporary) storage or transport options other then pipelines. - - & - # Train/boat transport - -
Hydrogen Consumer HC [Back end of the supply chain that consumes hydrogen; e.g.: steel plants, chemical industries, and fertiliser N
Expert Exp Academical or hydrogen transition experts that do not have an active role in the current hydrogen transition. No import/production needed EHD
Hydrogen Importer HI [Companies that focus on the import of hydrogen; e.g.: the Port of Rotterdam or North Sea Port.
Table 3.2 (page 34): Overview of desired interviews per stakeholder involved.
----- Potential process connection - - - - - Process connection:

#19 |Recently, we saw that the hydrogen refining route initially #7
seemed promising, but now a corrective factor of 0.4 has
been applied, effectively doubling the required hydrogen Exp 1
HI3 linput.

The processing side is, of course, a

factors an:

around demand play a key role there.
You could view this as a market-related issue.

a different matter. Pricing

Economic Incentives and
Market Stimulation

Good infrastructure is crucial for making investment
decisions, such as for electrolysers. Many stakeholders are
waiting for connections to ensure their products can reach
the market. Public investments in infrastructure can have a
significant multiplier effect, with one euro of public funding
potentially generating ten euros in private investments.

What we observe as the first step in the point-to-point
approach towards end markets involves parties already

HiP 5| low-carbon, clean, or green ammonia is still to be

using ammonia today. This means ammonia is stored, and
we develop infrastructure around it. Whether this will involve

Safety standards must always be applied, but the challenge
lies in navigating procedures where certain technical aspects
or mles remain undef ined. It becomes an enormous puzzle,
SGOV| for where ions are not yet fully

producer, and yellow = importer) (made by author).

#56 |lt is crucial since electrolysis projects will eventually need
torage to balance supply and demand. Without it, they won't

4 |be able to build a viable business case around it.

Infrastructure and H

#4

HiP 4

The production cost of hydrogen — | could say, yes, it's too
high, but of course, this mainly applies to green hydrogen. A
significant part of this cost is determined by the price of
electricity, specifically green electricity.

Exp 1

| find the H2 Global system to be an excellent solution and
bridge the gap. It operates as a double-sided auction: one
auction determines the price for supply parties, and another
for demand parties, often resulting in a much lower price.

gy

| believe the future lies in a sustainable industrial sector.

y Without industry, Europe would face significant economic
#51 | The cancellation of the DRC has weakened trust across the 0| i, sever;yly \mpa?:ting our standacd of living. While
|——{entire supply chain. For Rotterdam, this figuratively places us sustainability comes at a cost, that cost must be borne.
He 1|n.an island mode,’ which s problematic as it removes a However, itis crucial that ambitious sustainability efforts do
critical link in the network. 1 4 | not drive the chemical sector or other industies away. I

they find it too expensive here, we risk investments being
made outside Europe rather than within.

#2

S

HC 2

The gas package, spanning roughly 160 pages, outlines
regulations for every aspect of gas transport. These rules,
designed for an established gas network, are now

being applied directly to hydrogen, despite the fundamentally
different context.

Strategic Goals

Figure 6.1 (page 56): Status quo of the hydrogen supply chain development with regulatory voids (blue = (semi-)Government, green = consumer, orange =

Long-term Vision and

industry provider, pink =

#1 |Although Rotterdam is a key import hub, it lacks a direct and
robust connection to the Rhine-Ruhr area. Without this
connection, we risk losing the ‘first mover’ advantage, a

[Exp 1| position that Antwerp might successfully secure.

The structure of the government hinders progress in the
hydrogen transition. KGG (former EZK) aims to promote
the hydrogen economy, boost employment, and deliver
socletal value, while also ensuring a good return on
However, Gasunie holds a monopoly over the
hydrogen infrastructure, with its own financial priorities. This
misalignment of goals creates a principal-agent problem,
where societal and industry ambi
by the agent'’s self-int t.

#14

#1

=

HI1

Governments need to make strategic decisions without
delving too much into detail—like ‘levers’ they can adjust.
Missteps in these adjustments have immediate
consequences. Germany is currently demonstrating how to
get this right, while the Netherlands is falling behind. As a
result, companies are choosing to modernise factories in
Germany rather than in Rotterdam. This highlights the
importance of governments creating the right conditions to
keep investments within their borders.

47 || see the situation in the Netheriands as if everyone is
It's become somewhat typical of the Dutch government to standing hand in hand around a figurative swimming pool, . . . o
449 | announce initiatives, set things in motion, and then abruptly waiting for someone to take the first leap. Only after that first on] [ siconcemingitojsealibatisomelpartiesiatalconsidening
reverse course, leaving stakeholders uncertain about what person jumps, others will naturally follow. But right now, in relocating, and in some cases, it's already happening, both
to expect. This is something we see not only in the He 1/ the Nethe(land?, it ps:ﬁ (‘:rntTld into a kind of rat race, where [— g\esaeurrsn:% Sir:z; llf:‘ Iﬁ?:g;:aﬂs; :;\fr?ortusnoal:z e
Regulatory guidance and D B P o S e e o cvenvone s acno vy, ip 3| Problem of the energy transition. It simply shifts it o another
standardisation €100 m‘"m" |nveslmen| is a sound choice Would”make a location, potentially making it even more polluting.
HI3

like purchase
obligations is, | believe, a positive step in the right direction.

neither the government nor the private sector can achieve this|

#3 [Establishing this public-private partnership is essential, as
HI 1 Jalone.

Once it is clear that tailored agreements
431 | (maatwerkafspraken) have been made, it becomes possible
to present a project and move forward collaboratively into
___| the next phase. This is how we aim to gradually develop
new initiatives. At the same time, our existing business
| operations, particularly in chemicals, gases, and oil
iP'3| products, continue as usual. These activities remain ongoing
and stable.
#37 |A viable solution would be for the government to provide
either a price guarantee or a volume guarantee. Once a
hydrogen backbone is in place, the necessary volumes will
Exp 1| naturally follow.
#32 |Organisations like McKinsey got their assumptions
completely wrong and made everyone believe that green
[~ hydrogen would only cost one or two euros more than grey
HP2 hydrogen. But as projects were announced and reality set in,
it became clear that the price gap was far, far larger.
Ultimately, it is the end-user who funds the entire supply
#44 | chain. If they remain uncertain, it becomes difficult for the
rest of the chain to make concrete investment decisions.
—— While progress can be made in terms of engineering and
planning, significant investments will only be made if there
HiP 5| are sufficient binding contracts in place that allow
and the use of the i
#11 had the DRC to be
within a specific timeframe. However, the absence of
regarding its new
HI2 |challenges and undermines trust.
#53 |There appears to be a lack of vision and responslblllly from
<Gov|the national which is s it should
> |take a leading role in addressing complex chsllenges.

Trust and transparency
creation

Take the coal-fired power plant
#50 LAy

even though their depreciation
H

N

were asked to scale down operations, which they did. Then
they were informed they must shut down entirely by 2030,

that. Understandably, this undermines trust for such
stakeholders that have an important role right now.

s, for example. Initially, they

periods extend far beyond

#5:

2

Exp 3| development, existing plans are often discarded, which

The transition is progressing very slowly, and there are
several reasons for this. One key challenge is the
inconsistency of government policies. With each new

hinders progress.

#35

sGov|wait-and-see approach, whereas decisiveness and a clear
2

The reluctance is worsened by uncertainties surrounding
investment horizons and risks. This results in a cautious,

vision are essential to drive solutions forward.

#48

Hi 4

In this context of uncertainty, it becomes even more
challenging to commit. Developing business cases for
projects like electrolysers is already a complex task, let alone
'when there is no clarity about timelines or conditions.

products,

subsidies.

China serves as a compelling example, achieving rapid
progress with initiatives such as electrolysis projects. Their
structured strategy requires a growing percentage of

domestically, rewarding compliant companies with ongoing
active role in market development, as subsidies alone are

insufficient without strong commitment and confidence-
building efforts.

expertise, and components to be sourced

This model's success lies in the government's

#33

HI 2

businesses to operate effectively.

The ETS price needs to increase, as this is one of the most
significant opportunities to drive change. At the same time,
itis crucial to establish a level playing field, ideally on a
global scale, although this is very challenging. At the very
least, Europe should provide a fair and consistent playing
field. Currently, Europe sets certain directives that are then
passed down to member states for implementation.
However, the flexibility granted to member states in this
process creates inconsistencies, making it more difficult for

The national government has its own views on what needs

#43 |The risks are too great for us to make FIDs, and the lack of
clarity in regulations makes it complex for us. We are willing,

HC 2but not yet able.

#6

to be done, while the European government imposes
additional regulations. This creates a landscape of #
competing interests. We see this reflected in some of our
clients, especially those with American parent companies,

#5!

a

SGOV
3

Well, what the and Europe are doil d
what is very beneficial—is the introduction of me Gas
Directive and the Gas Regulation, which establish rules for
grid management. That is absolutely crucial, and it has
been handled very well. Europe acted quickly on this, partly
due to pressure from us and the Germans. The key
questions now are: how will these grids be financed? What
is allowed in terms of state aid? What tariff structures apply
to ensure that construction can actually take place? After
all, these grid operators..."

Yes, aspects like balancing, certificates, pilots, and similar
developments are already being worked on. These efforts
are currently being developed at the national level, but

ideally, they would be scaled up more broadly. While these

initiatives are in conversation with on
market perspective, it seems to us th

European scale would be the most beneficial.

e another, from a
at development at the

Market and Institutional
Adaptation

The production side is, of course, a different matter. Price
considerations and uncertainty regarding demand play a
significant role there. This can be viewed as a market-driven

#36

To stay competitive, it's crucial to establish strong
ti h as i and i

make it attractive for companies to remain and invest here.

#16

sGOV|
1

locations will be ready for taking them.

Delays are not unusual in large projects, but they can cause
concern among market players and create uncertainty about
timelines and locations. For instance, when planning
electrolyser projects, questions arise about which parties and

Exp 2| who focus heavily on economic aspects and ensuring

with laws and

—industrial clusters within the Netherlands. The importance of
HiP 3

The DRC serves as a lifeline, enabling transit to the
hinterland (Rhine-Ruhr area) and connecting the various

&

the DRC for national and cross-border connectivity cannot be

1 firmly believe that the government has a crucial guiding
role to play. If this is left entirely to the market, nothing will
happen due to the high levels of uncertainty. Companies will
not invest in their own hydrogen infrastructure if they are
unsure whether it will ever be utilised. This creates a
disadvantage compared to competitors who have opted for
electrification instead of hydrogen.

#

=)

Exp 2

and Capacit

#21 |The government must implement robust and long-term

Knowledge Development

However, this must be supported by the right incentives. 1
government needs to take on a coordinating role and
provide these incentives, which is why a long-term
perspectlve on schemes like SDE++ is essential.

is equally important- reliable i
cruclal. Tailored agreements will also play a key role in thi
process.

#4°

&

y Building

Exp 1

The expansion of industries to other countries is a trend we

direct point-to-point relationships to ensure stability.

itis crucial to establish stronger,

B B o o incentive schemes to ensure stability and support sustained
Balancing, certification, pilots, and similar initiatives are HiP 4|progress.
#2 | currently being developed at the national level. Ideally, these
would be scaled up and harmonised at a European level.
" While there is dialogue between these initiatives, from a #34
market perspecitive, it would be far more effective if such cannot ignore. For imports,
HI 4 | systems were developed on a broader, Europe-wide scale to HC 1
ensure compatibility.
It's a complete circus of small taxes, innovation subsidies,
#30 and countless schemes. Pulling and pushing in all #40
External Pressures and directions, with no single authority or individual overseeing
Policy Drivers g The Eumpean
— nallonal
dialogue, asking, ‘Is this enough? Will it happen”' As a
HC 2 supplier, and primarily a trading company despite now SGOV/|
operating our own electrolyser, we are acutely focused on 2
whether the demand is really there.

The current approach suffers from siloed thinking and an
excessive focus on market mechanisms, with limited
proactivity from key players who prioritise investor returns
over societal impact. The lack of vision and leadership from
the national government, combined with uncertainties
around investment horizons and risks, reinforces a wait-
and-see attitude. Decisive action and a clear, guiding vision
are urgently needed to address these challenges.

#23 |A level playing field within the EU would significantly

| |contribute to the stability and predictability of investments,

Exp 1

aspect.

#45

HI 2

We could implement a similar model to China's, ensuring that
electrolysers are scaled up and utilised effectively. We need
to start i ing and using these ies. Several
stakeholders I've spoken to believe that this approach could
help drive costs down over time.

HC1

favourable regions of the world.

reducing the incentive for industries to relocate to more

#25

For example, connecting an electrolyser to the grid in the

H

w

is currently 150% more expensive than in
Germany. These are issues we can address locally.

As far as I'm concerned, they can go. | don't think they
#54 | should leave the EU, but we should try to perhaps establish I the Netherlands, the existing gas network operator is
production in Spain or Italy instead. If they can manufacture The national government and the European Union have o [ D e o e e T
iron there while still being able to compete with Asia—China #22 | been slow, but it's a challenging puzzle to solve. To their natural gas pipelines for hydrogén o e
Exp 3| in this case—or the United States, that would be important in credit, they've worked hard to listen to feedback from Sustamanilty and fmancial porepective, ths 15 a smart
my view. [~ producers and potential off-takers, aiming to develop a I~ | move—reducing gas usage while increasing hydrogen
pragmatic solution that balances the needs of governments, | capacity. However, it's a complex task, as the phase-out of
HER I dusiyisne sianprods corsbiows e nojiol HiP 1| hatural gas and the ramp-up of hydrogen don't always align
please everyone, they often end up frustrating everyone. perfectly, leading to frequent challenges.
Cooperation and
By a single entity—G the sole Stakeholder Integration It was decided that hydrogen, and possibly CO2, would be
#9 | developer of the hydrogen network, the government has #10 | assigned to Gasunie here. This creates a monopoly, with
effectively created a monopoly. This decision, made without N only one party allowed to manage it. This brought it into a
sufficient regulatory frameworks, undermines market P regulated system, which is still being developed. Previously,
HC 2| competition and reduces the principal's ability to influence it operated in an economic model with private companies,
the agent's actions. HI'2 | who could have implemented it earlier. Naturally, this has led
to delays.
Eeo o bz and el o482 | e B e O S A5
governments, it is crucial for the European Union to establish J "
uniform rules and clear legislation for countries like the A gz:fﬂ:&?;ﬁ;z‘ﬁi‘:: gtng??tgsghi‘lzdug;ml)&: (O":';e';?l':viskry
uﬁmﬁ?ﬁ:?ﬂjlﬁgmm}:&f iﬁz::zgﬁeles\:zlbﬁilay:\ngdﬁeld The new hydrogen pipeline is managed by Gasunie, which of Finance, prioritise financial returns uver' broader economic
HC 1| edictability of invssgtmen(ys ty #13 | fully took over after starting as a joint effort. This was a HC 2| goals, such as creating hydrogen-related jobs within the
P y 5 deliberate decision by the KGG to avoid a joint venture. Netherlands.
While the market is not yet regulated, it likely will be in the
HI 1 | future. For us, the key is simply getting the job done and be
able to transport hydrogen.



