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Foreword

The Netherlands faces major economic and geopolitical challenges.
The energy transition, international competition and growing strategic
GHSHQGHQFLHY GLUHFWO\ DeHFW RXU SURVSHULW\ DQG LQGXVWUlL

Entrepreneurship is crucial, especially now. Businesses drive innovation,
growth and employment, while providing solutions to societal challenges.
However, this requires the right conditions: a strong investment climate,
reliable infrastructure and clear public policy choices.

Our economy depends on strong ecosystems in which businesses, research

institutions, infrastructure providers and government reinforce one another.

Brainport Eindhoven demonstrates what targeted collaboration can achieve.

The same is true, at least to the same extent, of Rotterdam. For decades,

WKH SRUW KDV EHHQ D PDMRU HQHUJ\ UH4QLQJ FKHPLFDOV DQG
both the Netherlands and Europe. This position is well established, but it

must be renewed for the economy of tomorrow, centred on clean molecules,

sustainable carbon, synthetic fuels and high-value industrial supply chains.

The eFuels Rotterdam project, developed by Power2X, is a concrete
example of this. With an investment of more than €2 billion and planned
annual production of approximately 250,000 tonnes of eSAF, the project
demonstrates how Rotterdam can build on its existing strengths to produce
the aviation fuels and molecules of the future. It will create opportunities for
suppliers, maintenance companies, engineers, logistics providers and the
wider petrochemical industry in the port.

Renewable methanol plays a key role in this process. It connects renewable

energy, carbon, chemicals and fuels, enabling high-value products such as

eSAF to be produced in Rotterdam. This makes eSAF important not only for

GHFDUERQLVLQJ DYLDWLRQ EXW DOVR DV D 4UVW WDQJLEOH PDUI
chain of sustainable molecules.

This report by Ecorys examines what the eFuels Rotterdam project,
developed by Power2X, could mean for the Dutch economy and employment.
Rotterdam has everything it needs to lead the clean-molecules economy.
That is something to be proud of. However, this position cannot be taken for
granted. We must now follow through. What we fail to build today, we will not
only have to import in the future. We will also allow value, jobs and industrial
strength to be created elsewhere.

Coen van Oostrom
VNO-NCW - President

ECORYS « DQV\G/EQ2§< . 1 Shaping Europe’s eSAF industry in Rotterdam 7
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The Netherlands has built its industrial prosperity on

build the new value chains that support them.

IRVVLO PROHFXOHV IURP WKH UH4QLQJ FOXVWHUV RI 5RWWHUGDP

to the petrochemical industry that supports European
value chains. As the energy transition accelerates, the
next generation of industrial activity will be built on
clean molecules: renewable fuels, green hydrogen, and
synthetic feedstocks.

LPSRUWHG FUXGH
pressure and is expected to decline further over time 1.

The Netherlands is well positioned for this transition.

The Netherlands and Europe face growing energy
security challenges. Europe remains heavily dependent
on imported jet fuel and imported crude oil. Around
one-third of jet fuel is imported directly, while much

RI WKH UHPDLQLQJ VXSSO\ LV UH4QHG GRPHVW MWD& maiteR P

(XURSHDQ UH4QLQJ FDSDFLW\ Qovitriku@eG td the Dutch economy : eFR will

LWK LWV SRUW LQIUDVWUXFWXUH HVWDEOLVKHG UH4QLQJ

expertise, and extensive logistics networks, the Port of
Rotterdam is emerging as an anchor for Europe’s clean
molecule economy.

Against a backdrop of geopolitical tensions, including
the war in Ukraine, instability in the Middle East, and
shifting US trade policy, dependence on imported

fossil fuels creates an increasing strategic vulnerability.

This transition is not limited to fuels: it also creates
pathways for the existing petrochemical cluster to
move from fossil feedstocks towards renewable carbon,

Expanding domestic eSAF production will help diversify
fuel supply, strengthen resilience, and improve long-
term energy security.

LQFOXGLQJ PHWKDQRO EDVHG URXWHY LQWR ROH4QV V\QWKHWLF

fuels and chemical intermediates.

Securing early eSAF investment in the Netherlands

supports energy transition and climate objectives,

Aviation is one of the sectors where this opportunity is
most visible and most immediate. As part of the EU'’s
Fit for 55 package, which translates climate ambitions
into legally binding emissions reduction targets across
sectors, the ReFuelEU Aviation regulation requires fuel
suppliers and airlines to gradually increase the use of
Sustainable Aviation Fuels (SAF), including a dedicated
mandate for synthetic eSAF. These requirements take
HeHFW IURP
them will require large-scale production capacity. The
Netherlands has the infrastructure, industrial base, and
expertise needed to help meet these targets and

YJLIXUH

)

~€1.3 Bn

@
o

~6,400 .
ETE 15%

of the eSAF
mandates

Annual
contribution
to Dutch GDP

Recurring jobs
supported

$FURVV WK
10 years — while
simultaneously
covering the full
Dutch mandate

Includes direct,
indirect and
induced value

Includes direct,
indirect and
induced jobs

1 Wood Mackenzie (2024): $VVHVVLQJ UH,QHULHY DW ULVN RI FORVLQJ

as well as broader economic and strategic industrial
goals. It will generate GDP and employment, anchor
knowledge-intensive activity in Dutch industrial clusters,
and strengthen domestic fuel supply.

This study assesses the socio-economic impact of
Power2X’s eFuels Rotterdam (eFR) project, a planned
facility in the Port of Rotterdam that will convert

DQG LQFUHDVH RYHU pdréd redeindbié lm@thanol into approximately

250 kt of eSAF per year. With investment over

€2 billion , eFR is currently one of the largest planned
eSAF production facilities in Europe.

6RFLR HFRQRPLF LPSDFW LQ NH\ 4JXUHV

co. =

A4 A4

550-750 k 2 GW

Tonnes CO,
avoided
per year

Reduced grid
pressure

RehYfsilg societal
EHQH4WV RI
million in 2030,

ramping up to
~€600 million
in 2050

Equal to a third
a RI R*VKRU
wind project
IIJmuiden Ver

What eFuels Rotterdam Delivers

Figure 1 illustrates that eFR is an economic and energy
system asset for both the Netherlands and the Port of
Rotterdam, while supporting energy transition and climate
objectives.

contribute approximately €1.3 billion annually to
Dutch GDP, encompassing direct, indirect, and
induced economic value.

e Supports jobs in the Netherlands: The project
supports up to 6,400 jobs, in addition to
approximately 11,000 construction-related Full-Time
Equivalent (FTE)-years during the realisation phase.

e Supports compliance with eSAF mandates: Over the

* Increases innovation and competitiveness: The
project will stimulate the development of a synthetic
fuels cluster in Rotterdam and strengthen investor
FRQ4GHQFH WKURXJK VFDOH OHDUQLQJ
replication. It will also create demand for a broad
ecosystem of contractors, suppliers and service
providers, helping to retain and renew the industrial
capabilities that underpin the Port of Rotterdam’s
long-term competitiveness.

Background

&OLPDWH FKDQJH UHPDLQV D GH4QLQJ JO
increasingly intertwined with energy security and

economic resilience. The Dutch government and the

European Commission have committed to ambitious

climate targets. The scale-up of Sustainable Aviation

Fuels (SAF), and particularly synthetic Sustainable

Aviation Fuels (eSAF), will be crucial for decarbonising

4UVW WHQ \HDUV RI WKH 5H)XHO (8 Ri@@iowddctow EutbReén iegulations such as

2039), eFuels Rotterdam is capable of supplying an
average of ~15% of the mandated European eSAF
demand, while covering the roughly Dutch mandate
obligation until 2039.

» Anchors the Rotterdam chemicals cluster: The

ReFuelEU Aviation, part of the Fit for 55 package,
mandate a gradual increase in the use of SAF in
aviation. This creates both challenges and opportunities
for the Netherlands. Dutch climate and aviation

policies emphasise the need to increase the use of
SAF, including eSAF, towards 2030 and beyond. The

SURMHFW UHSUHVHQWY D 4UVW VW HatioaR AT RGEMap\20I3-E2085)Valkd. eldted policy

a domestic renewable methanol hub in the Port of
Rotterdam, helping to attract a new wave of chemical
sector investment.

e Strengthens energy security: eFR will reduce long-
term reliance on imported kerosene by diversifying
supply sources and expanding domestic production
capacity.

» Provides access to competitively sourced renewable
methanol: By sourcing renewable methanol from
regions with cost-competitive renewable power in
the early phase, eFR avoids competing for scarce
'XWFK JULG FDSDFLW\ QHHGHG IRU
homes, industry, and mobility. Producing equivalent
upstream volumes domestically would require
around 2 GW of additional renewable electricity
capacity, alongside CO sourcing, grid infrastructure,
system balancing, land use and permitting. Imports
therefore provide a bridge while Dutch and EU
renewable methanol production scale over time.

2 HCSS (2026).1R IXHO QR oJKW

documents outline an ambitious pathway focused on
expanding production capacity and fostering innovation
across the entire eSAF value chain.

Beyond emissions reduction, the Netherlands also

possesses strategic industrial capabilities, includ ing
D VWURQJ UH4QLQJ VHFWRU $V (XURSH V
5RWWHUGDP KDV D UH4QLQJ FDSDFLW\ RI
barrels per day and favourable logistics infrastruc  ture.

More than 1,500 km of pipelines connect the Port of

Rotterdam to the European mainland, while the Rhine

waterway is the Netherlands’ second-largest export

route 2. Currently, 95% of Europe’s jet fuel depends

\BhKrpoHIOGf Fig/ kbughly BrigthiRI iRported

directly, while two-thirds is produced domestically ~ using

imported crude oil 2. This dependence leaves Europe
YXOQHUDEOH WR JHRSROLWLFDO FRQ5LFW
7KH OLGGOH (DVW FRQ5LFW WULJJHUHCGC
oil supply disruption on record, exposing the struc  tural

risks associated with Europe’s dependence on import  ed
HQHUJ\ 7KH FRPELQHG H*HFWV RI WKH FOI
of Hormuz and targeted strikes on Gulf productiona nd

export infrastructure drove global oil prices sharp  ly

higher. Europe’s ability to secure alternative supp lies was

further constrained by competing global demand, as

redirected shipments were absorbed by Asian markets

facing acute shortfalls of their own.

3 T&E (2026): H6$) PDGH LQ (XURSH + $ VRXUFH RI MREV JURZWK DQG HQHUJ\ VHFXULW\

Shaping Europe’s eSAF industry in Rotterdam 11
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The economic dimension of this transition is equally
pressing for Rotterdam and the Netherlands. In 2025,
the Port of Rotterdam contributed €29.6 billion,
approximately 2.9%, of Dutch GDP, and supported
nearly 200,000 direct and indirect jobs “. This economic

comparatively high energy prices, which encourage
strategic industries to relocate elsewhere, electricity

grid congestion that delays new connections, and slow

or inconsistent licensing and regulatory processes ©7. As
a result, many industrial companies are postponing or

VLIQL4AFDQFH UHVWY KHDYLO\ RQ WK HascBIlinginwestthRnddéciBidhs( Brueh&akting/activities

energy and industrial gateway, a position now under

outside the Netherlands and Europe 8.

VWUXFWXUDO SUHVVXUH DV UH4QLQJ FDSDFLW\ GHFOLQHYV DQG
WKH FKHPLFDO LQGXVWU\ FR QWU D FW When ihdustriaileempanies deldy BrsdtoeateV D

combination of structurally high European energy costs,

investments, this disrupts the broader industrial

ZHDNHU UH4QLQJ PDUJLQV DQG W LJK \achs@stetndn WiGCH theyReRité SUeDdacisions

decarbonisation requirements that raise the cost

of operating older European assets. Across Europe,
chemical plant closures have increased sixfold since
2022, representing approximately 9% of European

production capacity and the direct loss of 20,000 jobs °.

Preserving and renewing this industrial base requires
attracting the next generation of energy investments to
Rotterdam, including clean molecules, synthetic fuels,
and the associated value chains. Whether this happens
will depend on the investment climate.

Across both Europe and the Netherlands, the industrial
investment climate is under growing pressure from
a combination of structural barriers. These include

Figure 2 Impression of eFR facility

4 OECD (2025):2(&' (FRQRPLF 6XUYH\V 1HWKHUODQGV

weaken upstream and downstream value chains, as
suppliers, service providers, and dependent sectors face
reduced demand, constrained supply, and heightened
uncertainty. Conversely, attracting investment
generates economic value through increased gross
domestic product (GDP) and employment. In doing

S0, it stimulates broader economic development while
strengthening the knowledge position of both the
Netherlands and Europe.

eFuels Rotterdam — Power2X

Power2X is developing the eFuels Rotterdam (eFR)
project (see Figure 2), one of the largest planned eSAF
production facilities in Europe, located in the Port of

&HAF (XURSHDQ &KHPLFDO &0ORVXUHV QYHVWPHQWY 5DGDU
6 Wennink (2025) 7KH 5RXWH WR IXWXUH SURVSHULW\ $ VWURQJ 1HWKHUODQGYV LQ D UHOHYDQW (XURSH

7 (< +HW 1HGHUODQGVH LQYHVWHULQJVNOLPDDW VWDDW RQGHU GUXN

8 E.g. Shell and BP halted the construction of their planned biofuels plants in Rotterdam. Shell (2025).

ELRIXHO&RBUEB@025). %3 DEDQGRQV SODQV WR EXLOG 5RWWHUGDP ELRIXHOV SODQW

Rotterdam. eFR is designed as a large-scale conversion
and distribution hub, connecting global renewable of implementation, representing a higher share in the
methanol supply with European fuel synthesis and early years and a lower share as mandate requirements
aviation markets. This approach enables industrial-scale increase over time. Put simply, the facility could supply
GHSOR\PHQW ZKLOH PDLQWDLQLQJ 5Hthé &nti®@ Ditch méhdbtétHeSHRMdEnraNd through 2039.
sourcing and integration with existing infrastructure.

The project is being developed in partnership with
As a result, the project is not reliant on a single co- Advario and Honeywell UOP. The eFuels Rotterdam
ORFDWHG XSVWUHDP SURGXFWLRQ F Rjedtxisenrantyofe oftkeHdgesteIAF facilities
fully integrated site where renewable power generation, under development in Europe °. The facility will
electrolysis, CO, capture, and fuel synthesis are all connect to existing jet fuel logistics and distribution
developed at one location. Once operational, eFR is infrastructure, including a connection to the Central
expected to produce approximately 250,000 tonnes Europe Pipeline System (CEPS)?, enabling the delivery
of eSAF annually. At this scale, the facility’s output of blended eSAF to major civil airports across Europe.
would be equivalent to approximately 15% of the

Scope of this study + Induced impact: A third layer of impact is

Assess the socio-economic impact of the eFR Power2X generated through employee spending.

facility and demonstrate its value in the context of the These are the monetised economic contributions
strategic positioning of both the Netherlands and the DULVLQJ IURP WKH EURDGHU FRQ
(XURSHDQ 8QLRQ LQFOXGLQJ LWV ZLEBYHUHPSOWRHPHVHEWNs ZRUNLQJ D
income on housing, energy, retail, hospitality,
recreation, and other goods and services across

the economy.

To describe the socio-economic impact of eFR, this
study distinguishes between several economic

LPSDFWV DQG VSLOORYHU HeHFWV 7KHVH LPSDFWYV IRUP

a layered structure in which both the geographical e 6SLOORYHU HeHFWV 7KH EURDGH
origin and the directness of value creation gradually
shift. The impacts range from immediate, on-

site economic value creation to broader national
spillovers that materialise over time and across
multiple domains.

WHUP OD\HU FRQVLVWY RI VSLOOH
are contributions that are not directly monetised,

EXW ZKLFK JHQHUDWH VLJQL4FDQ
6XFK H*HFWV PD\ LQFOXGH DFFHO
strengthening strategic autonomy, and

contributing to emissions reduction, thereby

supporting the transition towards a more

resilient and sustainable economy.

« Direct impact: The direct impact forms the
foundational layer. These are the monetised
economic contributions that stem directly from
eFR’s activities at the project site. They include
value added generated within the Netherlands,
including taxes paid, employment at eFR, exports
generated, and capital investments (CapEx).

Reading guide

Chapter 1 describes the methodology used to
assess the socio-economic impact of eFR. Chapters
2 and 3 present the outcomes of the study, covering
the monetised economic impact and the broader
Indirect impact: A second layer of impact arises societal impact of eFR respectively.
from eFR’s relationships with Dutch suppliers.

These are the monetised economic contributions

generated through the supply chain. Because eFR

procures materials, services, and technologies

from companies in the Netherlands, these

suppliers experience increased demand and

corresponding value creation.

6KHOO ZLOO QRW UHVWDUW FRQVWUXFWLRQ RI 5RWWHUGDRM T&E (2026) 6SRWOLJKW RQ H6%$) H63$%) SURMHFWY DURXQG WKH ZRUOG

10  Central European Pipeline System CEPS

Shaping Europe’s eSAF industry in Rotterdam
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This study applies a two-step methodology However, broader geographic scopes may also reduce
to assess the socio-economic impact of eFR. WKH UHOHYDQFH RI WKH 4QGLQJV IRU PRUH ORH

7KH 4UVW VWHS FRQVLVWV RI DG eE;L?;éﬁiﬁ'ﬁrﬂsﬁt“ﬁypt%‘i[ﬁj?r\‘ﬁ“ic impact of

) ) ) o y Is assessed e Netherlands.
analysis used to quantify the direct, indirect

and induced economic impacts of eFR on the The strength of a country’s economy is commonly
Dutch economy. The second step consists of measured using gross domestic product (GDP). GDP

. . - FDQ EH FDOFXODWHG DV WKH GL*HUHQFH EHWZ
a spillover analysis examining the broader _ . .

] ) ) - output and the cost of imports. National output is
societal impacts of eFR on sustainability, GH4QHG DV WKH WRWDO VDOHV RI DOO 4QDO JR
energy security and competitiveness. GDP can also be calculated as the sum of all value

added generated by domestic businesses. In this

7KLV FKDSWHU 4UVW SURYLGHV DRO¥VIY) WMBPXHKk PCCHG UHIHUV WR WKH GL-HU
. . o the sales value of goods and services and the cost of
the methodologies applied, their limitations,

purchased inputs.

and their implications for the results.
Accordingly, while business sales contribute to
national output, value added contributes directly to
GDP. In addition, businesses redistribute revenues
through wages paid to employees. The economic

1 . 1 Economic impaCt analysis in this study therefore focuses on eFR’s
; contribution to GDP and employment, including
anaIySIS GLUHFW LQGLUHFW DQG LQGXFHG H*HFWV ! §
An important dimension of a business’s impact is A \ Q-."
its contribution to the economy. Economic impact Because eFR is not yet operational, its future economic ' - o
analysis aims to quantify how a business contributes to impact must be estimated. The direct contribution of | ,g !
economic activity. As outlined in the introduction, the H)5 LV EDVHG RQ D FRPELQDWLRQ RI FRQ4GHQW r \:II ||
analysis distinguishes between three types of impact: data and literature relating to the costs and impacts of . H 1
comparable facilities. The actual economic impact of I ' F ,; N

» Direct impact : A business generates economic eFR will depend on future market conditions and prices. ’ 11

value because it sells products or services that Therefore, this study presents several scenarios based

customers value. RQ GL HUHQW DVVXPSWLRQV UHJDUGLQJ WKH H

impact of eFR on the Dutch economy.

« Indirect impact : A business also enables suppliers to

F

generate economic value by purchasing goods and 7KH DQDO\VLY 4UVW HVWLPDWHY WKH FRQWULE
services from them, thereby supporting continued Dutch GDP. Its contribution to employment is then
economic activity within the supply chain. estimated by dividing value added by the labour
productivity of the relevant industries. The three forms B
e Induced impact : A business additionally enables of economic impact are described in more detail below. g
employees to purchase goods and services required ™
by their households. This supports economic activity Direct value added ,
among businesses providing consumer goods and $W WKH EXVLQHVV OHYHO GLUHFW YDOXH DGGH l
services. DV WKH GL*HUHQFH EHWZHHQ WKH YDOXH RI VD!
value of purchases. The main components of value :
A business also enables governments to provide public added are: ' :
goods and services through the payment of taxes. 41
However, this economic value is typically attributed ¢ Taxes minus subsidies —~
to government rather than to the business itself. « Labour costs (employee remuneration)
¢ Operational surplus (returns to investors, '
The economic impact of a business or industry is always LQFOXGLQJ SUR4WV RU ORVVHYV A

GH4QHG UHODWLYH WR D JHRJUDSKLFDO DUHD 7KLV PD\ EH D
region within a country, such as Scotland in the UK, a

country itself, the European Union, or even the global

economy. Generally, the larger the geographical scope,

the larger the estimated economic impact.

Shaping Europe’s eSAF industry in Rotterdam
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The principal taxes considered in this study are
corporate income tax and real estate tax. Value

The core block of an input-output table consists of the
aggregate values of all interindustry purchases (and

DGGHG WD[ 9%7 LV DWWULEXWHG W Rsalel)ithirdRn@tidnaPaddudmy. The estimation of

and is therefore excluded from the analysis. For
the purposes of this study, Power2X is not assumed
to receive subsidies.

Labour costs are estimated using expected employment
requirements, expressed in FTEs, provided by Power2X
and multiplied by estimates of average labour costs
derived from statistical data.

the indirect value is derived from an analysis of this
core block. Indirect value added can then be compared
with direct value added to calculate the so-called Type
I multiplier: = (direct + indirect value) / direct value.
This multiplier can be used to estimate the impact of
new investments or changes in supply. Although it may
be tempting to compare multipliers across industries
because they appear scale-independent, this can be
misleading. A high multiplier may indicate either high

2SHUDWLRQDO VXUSOXV LV HVWLPDWiddie® vValW sréeatiGnLorid teldiyeiyHow direct value.
7D[ HIHPSWLRQV VXEVLGLHYV DQG 4QDQFLDO O RYuidishtRrmployees that Power2X expects to hire

between total revenues and total costs. These estimates
are based on capacity data provided by Power2X,

reduce direct value added

VXSSOHPHQWHG ZLWK OLWHUDWXUH R thepeDyQifeteBs® the ultiiies. P D Q F H
DQG FURVV FKHFNHG DJDLQVW FRQ4GHQWLDO 4QDQFLDO

information provided by Power2X for plausibility.

Indirect value added

Indirect value added is estimated by tracing the impact
of domestic purchases through the upstream supply
chain. Purchases from businesses located outside the
Netherlands are treated as imports and are therefore
excluded from the Dutch indirect value added. Similarly,
downstream impacts arising from domestic sales are
excluded to avoid double counting.

The estimation of indirect value added is based
on input-output tables published annually by the
Dutch Central Bureau of Statistics (CBS). At the
time of this study, the most recent available
tables were from 2024 11,

Consequently, when comparing businesses or
industries with similar supplier structures, only the
composition of suppliers rather than the absolute
multiplier values should be considered comparable.

Further methodological details regarding the estimation
of indirect value added are provided in Annex A.

Induced value added

Induced value added generated through employee
consumption is estimated by adding labour costs and
household consumption expenditure to the input-

RXWSXW IUDPHZRUN 7KLV LQFUHDVHV WKH

within the economy and results in a higher estimate of
indirect economic activity.

7KH GL HUHQFH EHWZHHQ LQGLUHFW 1D2)XI$BU5IQM%r anaIySIS

excluding household consumption and indirect
value added including household consumption is

GH4QHG DV LQGXFHG YDOXH DGGHG

The corresponding Type Il multiplier is calculated as:
= (direct + indirect + induced value)/(direct value).

Further methodological details regarding the estimation
of induced value added are provided in Annex A.

Direct, indirect and induced employment
Direct employment refers to the number of full-time

for eFR.

Indirect employment arises because Dutch suppliers
require additional labour to meet increased demand
generated by eFR. This is estimated by dividing
indirect value added by the labour productivity of the
relevant supplier industries. The Dutch Central Bureau
of Statistics publishes labour productivity statistics

The operations of eFR generate not only direct

economic value captured through conventional impact

analysis, but also broader societal value contributing

to a more resilient, competitive and sustainable socio-
HFRQRPLF VA\VWHP 7KHVH VSLOORYHU LP.
VRFLHWDO DQG V\VWHP OHYHO HeHFWV W
scope of direct economic measurement.

The spillover analysis is structured along a framework
with two main pillars that describe the most important
societal high-level contributions of eFR (see below). The
framework is used to identify and specify the relevant
spillover impacts that underlie these contributions.

By linking research questions to the corresponding
contributions, we created a basis for the qualitative

and, when possible, quantitative assessment of the
spillover impacts.

Contribution of eFR to strategic positioning,
including:
A. Contribution to policy targets

FRUUHVSRQGLQJ WR WKH VDPH LQ G X\BA\Edargy €eDuvity hrtiEDevidicRaQiyvhomy

used in the input-output tables.

A similar approach is applied to estimate employment

C. Acceleration of the EU’s emerging eFuel industry
and competitiveness

H* HFWV DVVRFLDWHG ZLWK LQGXFHG ¥%BQXH DESGHRQ RIVHBIWR ZLGHU VI\VWHP

from employee consumption expenditure.

IHHGEDFN HeHFWYV

including:

$ &OXVWHU GHSHQGHQF\ H*HFWV DPRQJ
to the eFR facility

% :LGHU HQHUJ\ VA\VWHP HeHFWYV

11 CBS (2025). 7JDEHOOHQVHWY 1IDWLRQDOH UHNHQLQJHQ

18 Shaping Europe’s eSAF industry in Rotterdam 19
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The analysis is primarily qualitative and based on

a structured review of policy documents, academic
literature and sector studies, including EU and national
policy frameworks, strategic reports on energy security
and competitiveness, and literature relating to e-fuels,
aviation and power-to-X systems.

-Q DGGLWLRQ WKH JHRJUDSKLF VFRSH VWUR Q Jranallp, srdiFedt Value added may arise both upstream

estimates of indirect and induced value added. The
study assumes that renewable methanol is imported
from outside the Netherlands. The greater the

share of imported renewable methanol, the greater
the economic leakage from the Dutch economy.
Conversely, the more eSAF is sold internationally, the

6SLOORYHU LPSDFWV DUH LGHQWLA4H GesE expdnditwe bneBAD BiSplavelk kp@rdivg Krtbther
core societal contributions of eFR and then assessing Dutch goods and services, thereby increasing eFR’s
KRZ WKHVH WUDQVODWH LQWR EUR D Gbiitfibutior 1@ the DOtcheco@ontys H F W V
:KHUH IHDVLEOH TXDOLWDWLYH 4QGLQJY DUH VXSSRUWHG E\

guantitative indicators, such as relative scale or avoided
system pressure.

To assess the sensitivity of the results to these
assumptions, Section 2.3 presents a sensitivity
analysis covering future prices and geographic

&OLPDWH UHODWHG VSLOORYHU H-*HF $¢opeRsstim@iéh & LWLRQDOO\

monetised using established shadow carbon prices
to estimate the indicative societal value of avoided
CO, emissions.

1.3 Limitations

Another limitation is that eFR represents a highly

and downstream within value chains. To avoid double
counting, this study consistently allocates indirect value
added only upstream, to suppliers rather than buyers.

For example, pipeline transportation fees are paid by

fuel suppliers transporting fuel to airports and airlines.

The indirect value generated through these transport

services is therefore attributed to fuel suppliers rather

than to eFR itself. Similarly, indirect value generated

through taxation is attributed to government. Induced

value generated through employee consumption is,

KRZHYHU DWWULEXWHG WR WKH HPSOR\HU DQG FODVVL4HG
as induced value added.

Spillover analysis
The spillover analysis is subject to limitations associated

VSHFL4F IDFLOLW\ WKDW GRHV QRW FRUUHYVSR QW@h Fsyialitati@e\and exploratory nature. Because

to the average industrial activities represented in
Dutch input-output statistics. For example, the oil

VSLOORYHU HeHFWV UHODWH WR EURDGHU VRFLHWDO DQG V\VWHP
OHYHO H*HFWV WKDW DUH QRW GLUHFWO\ REVHUYDEOH WKH

UH4QLQJ FDWHJRU\ LQFOXGHYV ERWK ODUJH VF Dddadysis el bnlh\structured framework, literature

operations, such as Shell Pernis, and manufacturers

review and expert judgement. As a result, identifying

7KH 4QGLQJV RI WKLV VWXG\ VKRXOG EHJUGNIN b S UHYEH BEDIHW KLRH ODWWHU DUH VLJQLDIGE MO UIHEXWLQJ VSLOORYHU H-HFWV LQYROYHV DQ HOHPHQW

a number of methodological limitations. Five limitations
relate to the economic impact analysis and four relate

capital-intensive and therefore reduce average
LQGXVWU\ ODERXU SURGXFWLYLW\ 4JXUHV

WR WKH VSLOORYHU DQDO\VLY 7KHVH UH5HFW WKH LQKHUHQW

challenges associated with assessing a large-scale
and innovative facility that is not yet operational.

Economic impact analysis
This chapter analyses the economic impact of eFR on

the Dutch economy. The analysis distinguishes between

two phases: the initial construction phase and the long-
term operational phase. Within each phase, it separates
the direct contribution of the project itself, the indirect
contribution generated through Dutch suppliers,

and the induced contribution arising from employee
spending in the wider economy.

The analysis begins by reviewing multiplier evidence
from comparable industries in the literature, providing
the methodological benchmark for the assessment
that follows. These insights inform the subsequent

The only sectors in Dutch statistics with annual labour
productivity levels comparable to eFR, estimated at
approximately €2.4 million per full-time employee,

are gas extraction and tobacco manufacturing, with
labour productivity levels of approximately €1.6 million
and €4.8 million respectively. Consequently, eFR is not
readily comparable with most conventional industrial
sectors.

A further limitation of input-output analysis relates

VSHFL4FDOO\ WR LQGXFHG YDOXH DGGHG DQG L&AIBXWBGQ VSLOORYHU HeHFWV VXFK

employment. Input-output tables contain separate
rows and columns for employee wages and household
consumption. However, households share the same
import and export structures as businesses, despite
households generally spending relatively limited
amounts abroad outside tourism and travel.

TXDQWL4FDWLRQ RI WKH GLUHFW LQGLUHFW DQG LQGXFHG

impacts of eFR on value added and employment.

The chapter concludes with a sensitivity analysis based
on alternative assumptions relating to prices, import
and export shares of feedstock and products, and a

For industries that primarily buy and sell domestically,
this distinction has limited impact. However, because
a large share of eFR’s costs and revenues originate
internationally, the contrast between household and

LQGXVWULDO VSHQGLQJ SDWWHUQV EHFRPHV VLIQLAFDQW

VXPPDU\ RI WKH NH\ 4QGLQJV UHJD U Glh&efo, knduded rAullipli€sor eFR are estimated

economic contribution of eFR. The economic impact
of eFR depends on several uncertain factors. The most

VLIQLAFDQW XQFHUWDLQWLHY D*HFWIUGHOOGWLNHW®\ VQB8LOBBWDBRRBXU SURGXFWLYLW\ SUR40HYV

induced economic value are future prices of feedstock
(renewable methanol) and eSAF.

using average induced multipliers from the gas
extraction and tobacco sectors, owing to their

of subjectivity.

The analysis does not constitute a formal ‘social X
FRVW EHQH4W DQDO\VLV 7KH 4QGLQJV
be interpreted as directional and complementary ia
insights rather than precise or exhaustive estimates f

of the societal value.

:KHUH SRVVLEOH VSLOORYHU H-HFW\(H TXDQWL
provide objective indicators of societal impact, including g

WKH PRQHWLVDWLRQ RI FOLPDWH H*HFWV XVLQJ VKDGRZE ===
FDUERQ SULFHV +RZHYHU TXDQWLA4F@W LRQ LV RQO\ SSOL
where suitable indicators and data are available. r

NQRZOHGJH GHYHORSPHQW DUH LQKH
quantify and are therefore assessed qualitatively.

J)LQDOO\ WKH VSLOORYHU DQDO\VLYVY UH5HFW
and market context at the time of the study.

6HYHUDO LGHQWL4HG VSLOORYHU H*HFWV WKH
on the continuation of current EU and Dutch policy
frameworks and prevailing market conditions. Future
SROLF\ RU PDUNHW GHYHORSPHQWY PD\ DsHFW ERWK WKH
relevance and magnitude of these impacts. #

Shaping Europe’s eSAF industry in Rotterdam
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The analysis begins with a review of multiplier $ 7\SH — PXOWLSOLHU DGGYVY LQGLUHFW He<HFWYV whisHeRtablished multiplier values do not yet exist. The purchases from Dutch suppliers, and through

evidence from the literature, providing a benchmark domestic supply chains to direct value added, while FORVHVW FRPSDUDWRUY LGHQWL4HG L @&XHHG L MveHEF /W XIHHQ HUMPMHHOG E\ HPSOR\
for industries with comparable characteristics. As a Type Il multiplier additionally incorporates induced RLO UH4QLQJ DQG LQGXVWULDO JDV Hatrosstkths Widaeddp@y. Babhsubsétion therefore
discussed in the methodology chapter, multipliers are HeHFWV DULVLQJ IURP HPSOR\HH FRQVXPSWLR QeFR’s operational characteristics and therefore cannot discusses the assumptions and data used to estimate
commonly calculated for three indicators: GDP, output, be applied directly. direct (A), indirect (B), and induced (C) value added.
and employment. Multipliers vary between industries and over
WLPH UHS5HFWLQJ GL*HUHQFHV LQ YDOXH FKDLQ SRYHWHRGHNDEHWRBHQ EHQFKPDUN D QThertmstiction\wHasSeGslektithated to generate
Output measures the total value of everything a intensity, and import and export shares. The benchm  ark DUH DOVR LQ5XHQFHG E\ VHYHUDO H)&p/Rim&elyl EUR DAMBiKidhHiN Dutch value added
facility produces and sells, including purchased review shows that GDP and output multipliers are br  oadly including high labour productivity, supply chain over a period of three to four years . Once operational,
inputs such as feedstock, energy, and services. GDP, similar across the industries examined (Figure 2.1  and composition, and the large share of production the production phase is estimated to generate
or value added, is the narrower measure that remains Table 2.1). Employment multipliers, by contrast, ar e expected to be exported to other European countries. approximately EUR 1.3 billion in value
once these input costs are subtracted, capturing wages, considerably higher in heavy industries because the se added annually.
WD[HVY DQG SUR4WV WKDW DFFUXH W scithKdre BdreRapialAhteRsirteRRIQeRUrE fewe 1 8QGHUVWDQGLQJ WKHVH GL*HUHQFHV LV DV LPSRUWDQW DV
workers to generate equivalent levels of value adde d. the multiplier values themselves. The following sections The remainder of this section explains how these
therefore set out the assumptions and methodological estimates are derived and which factors drive them.
These benchmark ranges provide a reference reasoning transparently, including a sensitivity 7R SUHVHUYH FRPPHUFLDO FRQ4GHQWLDC
point for interpreting the multipliers estimated for analysis showing how results change under alternative indirect value added are presented as a combined
eFR. This is particularly relevant because commercial- assumptions. 4JXUH UDWKHU WKDQ UHSRUWHG VHSDUD

scale eSAF production is still an emerging industry for
211 3URGXFWLRQ SKDVH RSHUDYV

The production phase concerns the recurring economic

Table 2.1 Summary of multipliers in the selected industries 2 . 1 Val ue added impaCt contribution generated once eFR becomes operational
Indirect multiplier (Type 1) Indirect + induced multiplier (Type 1) and produces eSAF, eDiesel and eNaphtha. Unlike
7KLY VHFWLRQ TXDQWL4HV WKH FRQWWKHEHXMRQERWNVRIXAWLWR® SKDVH ZKLFK UHSU|
Value added Dutch GDP through value added. Value added is investment impulse, the operational phase generates
S generated across two distinct phases . annual value added through three channels.
Employment 7KH 4UVW SKDVH FRQFHUQV WKH FR Q Vilst R §erera@s Rilediwiltk adiEd tBraugh\the
during which capital expenditure on engineering, GL*HUHQFH EHWZHHQ SURGXFW UHYHQXH!
construction and machinery generates economic costs. Second, expenditures on electricity, maintenance,
. . . o . . . . . activity within the Dutch economy. The second ZDUHKRXVLQJ 4QDQFLDO VHUYLFHV DQG
Figure 2.1 Industrial operational multipliers in the literature including direct impact . . . . -
phase concerns facility operations, during which generate indirect value added across the Dutch supply
the production and sale of eSAF generate recurring chain. Third, wages paid to eFR employees support
annual economic contributions. additional consumer spending within the wider

Employment s
economy, captured as induced value added.

Type 1:
Indirect

Within each phase, value added arises directly
through eFR’s own activities, indirectly through

Industrial Gas
Type 2:

Indirect + induced Figure 2.2 Value added in each of the project phases

Yo

€1.3 bn 1.4 bn

2LO UH4QH

()

'
v
.

2LO UH4QH

Per year During construction period
Economic impact during operation Economic impact during construction
Multiplier ; 1 2 3 ' 1 2 3 4 5 Value generated during operation of the plant for Value generated during the construction of the

the Dutch economy SODQW RQH Re LPSDFW IRU WKH|'
1.Industrial gases: frontier economics, ETR (2025]The Role of the European Industrial Gases Sector for the European Economy
2LO UH4QHErkHA019) +HW EHODQJ YDQ GH UD]J]QDJHVHFWRU YRRU 1HGHUODQG 7KH VLJQL4FDQFH RI RLO UH4QHULHV IRU WKH 1/
2LO UH4QHULHV FDOFXODWLRQV IRU WKLV VWXG\
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7KH DQDO\WLY EHORZ 4UVW VHWYV RXVWp#&dithalUddstsHQXH DQG

cost assumptions used to estimate direct operational Given the absence of operational cost data forafu Iy
value added before explaining how these expenditures commercial-scale eFR facility, the analysis draws 0 n
JHQHUDWH LQGLUHFW DQG LQGXFHG IetdddniNiteraiir& lal&iKglti teahKdtbgically

input-output model. comparable plants.

A. Direct value added Two comparative studies are used to identify the

The direct value added generated through the principal cost categories and their allocation acro  ss
RSHUDWLRQ RI H)5 LV GH4QHG DV W K Kupplies iddustriad- GudatidlZ H ptayides a detailed
sales revenues and operational costs. It consists of breakdown of supplier industries for a hydrogen pla  nt,
labour costs, taxes minus subsidies, and operational while Chen et al. * presents engineering-based cost

VXUSOXV LQFOXGLQJ GHSUHFLDWLRQHN@GPDUVRAW IRDUW IPHWKDQRO WR ROH4QV
following subsections describe the assumptions used

to estimate revenues and costs. The direct operational By scaling, harmonising and combining insights from
value added forms part of the combined direct and these studies, a comprehensive and internally consi  stent
indirect annual production value added estimated at cost structure for eFR has been developed. This inc ludes
approximately EUR 1.3 billion per operational year. assumptions relating to plant size, prices, exchang e

UDWHY SXUFKDVLQJ SRZHU DQG LQ5DWLR
Sales revenues Figure 2.3 presents the high-level cost structures  of
The eFR production facility is planned to produce 250 ERWK WKH K\GURJHQ DQG PHWKDQRO WR R
kton of eSAF annually, alongside smaller volumes of alongside the estimated cost structure for eFR. Ann  ex B
eDiesel and eNaphtha. Based on 2025 market data, provides a broader overview of the comparative stud  ies
estimated sales prices are EUR 7,520 per tonne for used in the assessment.

eSAF, EUR 2,100 per tonne for eDiesel, and EUR 1,900

per tonne for eNaphtha *2. It should be noted that

EASA presents a range of production prices for eSAF

WKDW LQFOXGH UHDVRQDEOH SUR4W PDUJLQV DQG WKDW SULFH
estimates vary across the literature. For synthetic

aviation fuels produced from industrial CO ,, EASA

reports a price range between EUR 6,710 and EUR

8,420 per tonne, with EUR 7,520 representing the

weighted average value applied in this study.

Figure 2.3 High-level structure of domestic supply costs

Hydrogen
20H4QV

0

eFR (this study)

o

Legend
. Chemicals and energy . Other Maintenance . Financial services Pipelines and warehousing

12 H6$) ($6$ )HEUXDU\ $YLDWLRQ )XHOV 5HIHUHQFH 3ULHHHVRID 5$XXWRIE R FKXWRRVICRGIVHO EUDQGVWRI ZDW LV KHW
WHU YRRUG H O HeNaghtha@ZDZ6) 1018 (2025), .16.*+7 (8 5HIJXODWRU\ FHUWDLQW\ QHHGHG WR ERRVW ELR QDSKWKD DQG S\l
*XSWD HW DO ODFURHFRQRPLF DQDO\VLYV RI D QHZ JUHHQ KVKWREBQHLR G XXIWWHXDIDQIG, QSXW 2XWSXW DQDC

14  Chen, Y.-H., W. Hsieh, H. Chang and C.-D. Ho (2021)," HVLJQ DQG HFRQRPLF DQDO\VLY RI LQGXVWULDO VFDOH PHWKDQRO WR ROH4Q

Shaping Europe’s eSAF industry in Rotterdam 27



While most cost estimates for the eFR facility are based At USD 250 per tonne, this implies annual storage
RQ OLWHUDWXUH VRPH FRVW HVWLP D Watstg oDdppfoxintatdlyr USD-2Wrilliad, )conservative  ly
The overview below presents the assumptions for rounded to EUR 29 million per year.
GL*HUHQW FRVWYV
e Financial services- 3RZHU ; LV H[SHFWHG WR 4QDQFH
e Machine maintenance - $V RQH RI WKH 4UVW | Dadulistawfial ldhare of the project through debt

of its kind, eFR is assumed to incur relatively hig h 4QDQFLQJ $FFRUGLQJ WR WKH (&% WKH DYHL
maintenance costs. Machine maintenance is therefore rate for a business loan exceeding EUR 1 million with
estimated at 14% of operational costs, compared D WHQ \HDU PDWXULW\ DQG 5RDWLQJ UDWH ZCLC
with approximately 9-10% in comparable literature 2025, compared with 5.3% in 2023.
sources.
Chen et al. assume a plant lifetime of 20 years for a
* Operating supplie s - Operating supplies, primarily PHWKDQRO WR ROH4QV IDFLOLW\ DOWKRXJK (
chemical reactants, are assumed to be lower than shorter maturities while plant operations continue
IRU D PHWKDQRO WR ROH4QV SODQW HotbbgéMhtolihDnigriRgKrivaihiénance. Taking
predominantly on a single primary product, eSAF, these factors into account, annual interest payments
rather than multiple outputs. are estimated at approximately EUR 100 million.
* Energy - Annual electricity consumption is estimated *LYHQ WKH VFDOH RI WKH 4QDQFLQJ UHTXLUH
at 250 GWh. At an assumed electricity price of EUR assumed that a Dutch lead-arranger bank would
0.13 per kWh for green electricity supplied to smal | UHWDLQ DSSUR[LPDWHO\ Rl WKH 4QDQFLQJ
businesses, annual electricity costs are estimated at on its own balance sheet. Consequently, only 20%
approximately EUR 33 million. Wholesale electricity RI LQWHUHVW SD\PHQWYV DUH DOORFDWHG WR
prices were not used because of the high degree services.
of uncertainty associated with future market
developments. * Renewable methanol feedstock import - A 2024
Chinese study reports renewable methanol
» Pipeline fees - Airports pay fees for use of the Central production costs ranging from CNY 4,167 to CNY
Europe Pipeline System (CEPS). The eFR facility would 10,250 per tonne .** The upper bound corresponds
EH ORFDWHG DW WKH IRUPHU $0 XFKH R &ppvoixividdtely ZUR/ K30Q pdrdtine. Assuming
kilometres of both the central Botlek terminals and DQQXDO (8 LQ5DWLRQ RI DSSUR[LPDWHO\
CEPS infrastructure. At estimated transport fees of translates into a conservative current estimate of
EUR 1.5-5 per tonne per 100 km, annual pipeline around EUR 1,400 per tonne.
transport costs for eFR are expected to amount to
no more than several hundred thousand euros. At an annual feedstock requirement of 750 ktonnes,
total annual renewable methanol feedstock costs are
» Warehousing - Warehousing costs depend primarily therefore estimated at:
on the storage capacity required for renewable
methanol. The eSAF facility is estimated to require 750 x 1,400/ 1,000 = EUR 1,050 million per year
approximately 750 ktonnes of renewable methanol
annually. In 2024, annual rental costs for large fu el e Import transport and insurance costs -  According
storage tanks ranged between USD 100 and USD to OECD, transport and insurance costs for
300 per m3. Methanol has a density of approximately international trade between the Netherlands and
0.791 tonnes per m3, implying estimated storage cos ts exporters located in India or China amount to
of between USD 126 and USD 379 per tonne annually. approximately 5% of trade value. % Applying the
percentage to annual feedstock imports of EUR 1,050
According to the Methanol Institute, methanol bunke million results in estimated annual transport and
storage costs in Rotterdam are approximately USD insurance costs of approximately EUR 53 million.

SHU WRQQH $VVXPLQJ VWRUDJH FDSDFLW\ VX]FLHQW
to secure eight weeks of supply, approximately 115
ktonnes of storage capacity would be required:
(8/52) x 750 = 115 ktonnes

15 LiP, LinJ, YuZ, etal. (2024), Feasibility study of renewable methanol production: A substitution pathway from blue to green, iEnergy, 2024, 3(2): 75-81. S——— 7 e e o i s e e
https://doi.org/10.23919/IEN.2024.0013 . o z e : A S o S T e S
16  OECD (n.d.). Exploring transport and insurance costs of merchandise trade: =~ The OECD-ITIC Dashboard. e R ;‘f . = —
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+ Labour cost - Power2X has provided workforce %\ FRQWUDVW RLO UH4QHULHV JHQHUDWH ODUJHPFQYGLUHFW-UHFW YDOXH DGGHG PXOWLSOLHUV H[FOXGLQJ GLUHFW YDOXH
estimates in full-time equivalents (Table 2.2). contributions from gas extraction and intra-sector

Based on data from Eurostat’s structural earnings WUDQVDFWLRQV EHFDXVH FRQYHQWLRQDO RLO Sectors supplying to eFR i freiEe Cariutan e
survey, the average annual gross wage per eFR involves multiple processing stages conducted across value multiplier eFR value multiplier oil
employee comes to €64,637. According to Eurostat’s GL*HUHQW IDFLOLWLHV ZKHUHDV H)5 LV GHVLJ( UH4QHULHV

harmonised index of consumer prices, the average eSAF from renewable methanol within a single
price level in 2022 was 90.37% of the price level in integrated plant. Electricity, gas, steam and air
2025 in the Netherlands. In the Dutch manufacturing conditioning supply
industry, employer social security contributions A major factor underlying the relatively high indirect
averaged €13,535 per employee. Actual wages are value multiplier estimated for eFR is that approximately Financial service activities, except
expected to be higher due to the plant’'s 24/7 shift 80% of eSAF production is expected to be exported insurance and pension funding
with export intensity and decrease with import
B. Indirect value added intensity, resulting in a comparatively high Warehousing and support activities
Indirect value added generated during eFR operation s indirect contribution to Dutch GDP. for transportation
arises through expenditures on suppliers and servic es : _ : _
. L . Repair and installation of machinery
across the supply chain. The principal supplying C. Induced value added i T
LQGXVWULHV ZHUH LGHQWL4HG LQ W K RheSintitt¥d valxe\added BiyirgRY opRrétion of eFR  is
on operational costs. Applying the input-output generated through employee spending. The industries $FWLYLWLHV RI KHDG R]JFHV PDQDJHPHQW
methodology described in Section 2.1 generates contributing to induced value are broadly the same  as consultancy activities

estimates of the contribution of these supplierind  ustries  those for the wider economy. Workers at eFR are not
to the indirect value added associated with eFR. expected to spend their earnings on fundamentally SISIEIEE LS

GLHUHQW JRRGV DQG VHUYLFHV IURP RWKHU ZRU 2]FH DGPLQLVWUDWLYH DQG RWKHU

By dividing indirect value added by direct value added, expenditure mainly directed towards retail, housing business support activities
multiplier values can be calculated (Table 2.3). The UHVWDXUDQWY 4QDQFLDO VHUYLFHV DQG VLPLO
multiplier values presented in Table 2.3 exclude Legal and accounting activities
direct value added from the numerator. Consumer spending on imported goods and services is ) )
. L . Real estate services excluding

typically limited, for example to holidays abroad a  nd some e
Electricity supply, methanol reforming patents, online purchases. By contrast, for eFR, the purchas e of
warehousing services provided by Advario storage renewable methanol accounts for close to 80% of tot  al $FWLYLWLHYV DX[LOLDU\ WR 4QDQFLDO VHUYLFHHW3
facilities, and machinery maintenance are among costs and is expected to be imported. Therefore, in  duced and insurance activities
the largest contributors to indirect value added. value multipliers from other high-productivity sect  ors with
JLQDGFLDO VHUYLEHY DOVR UHSUHY Higimar coroebp eldt gt Tese secor a o lss
contributor because of the substantial capital DeHFWHG E\ D OLPLWDWLRQ RI VWDQGDUG LQSXW
4QDQFLQJ UHTXLUHPHQWYV DVVRFLDW whhzadsWhi€s thatdvorkers have the same import and Wholesale trade, except of motor

export patterns as the sector in which they work. vehicles and motorcycles
For comparison purposes, the analysis also presents
PXOWLSOLHU FRQWULEXWLRQV IRU F FEQ ¥FRQEOURPIDIDLIRY i©edlitiated Bt EUR X4 Extraction of crude petroleum and
5HODWLYH WR RLO UH4QHULHYV 4Q D Q millibrewftildimeé wdiker, whighies GedaeErhi D O natural gas
property and machinery maintenance contribute more labour productivity of gas extraction (EUR 1.6 million) ODQXIDFWXUH RI FRNH DQG UH4QHG
VWURQJO\ WR H)5 UHS5HFWLQJ WKH Wahé KiaetoOrRahufedutngdRIRH © WlioR)! The petroleum products
commercial-scale eSAF production. induced value multipliers for these sectors are 0.14 and

0.02 respectively. An induced value multiplier of 0.10 is
therefore assumed for eFR. Oz YL SEeie Uy 019

Operator Administrative Total

Source: calculations Ecorys, based on 2024 input-output tables CBS, Power2X and desk research on supply needs and labour productivity

FTE Total [-] 170 30

Average annual
wage 2022 [€]

Average labour
cost 2025 [€]
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The induced value added of eFR is estimated at EUR
48 million annually , based on the assumed multiplier
of 0.10. For comparison, the induced multiplier for the

whereas construction services are divided into three
separate categories. As investment data are not
available at this level of detail, a weighted aggregate

'"XWFK RLO UH4QHU\ VHFWRU LV HVW L pPDt\WierGadbéen calculated based on an assumed

2.1.2 Construction phase

distribution of capital expenditure across these supplier
categories.

7KH FRQVWUXFWLRQ RI H)5 UHSUHV H @ity MreckvaRie adiéd, B Dokt multipliers

to the Dutch economy, spread over a three- to four-
year period. During this phase, value added arises
directly through capital expenditure captured by

for construction services are 1.52, 1.14 and 0.67 for
building construction, civil engineering and specialised
construction activities respectively. Assuming that 80%

'XWFK FRQVWUXFWLRQ 4UPV DQG P DFé&fcapstructiov XoStS i@latkl i $pecialised activities,

and indirectly through purchases made by those
suppliers from their own Dutch supply chains. Together,
the direct and indirect contributions amount to
approximately EUR 1.4 billion in Dutch value added over
the construction period. The subsections below explain
how each component is estimated.

A. Direct value added

Power2X is expected to invest over EUR 2 billion in  the
eSAF plant and associated storage tanks. Approximat ely
one third of this investment relates to constructio n
works, while two thirds relates to machinery and
equipment.

1RW DOO RI WKLV H[SHQGLWXUH 5RZV

Approximately one third of total capital expenditur  eiis
expected to be captured by Dutch suppliers, whilet he
remainder is expected to be spent abroad on special ised
equipment and engineering services.

B. Indirect value added

The indirect value added generated by the initial
investment in the eFR plant arises through expendit  ure
on suppliers during the development phase. The
investment cost breakdown is less detailed atthe |  evel
of supplying industries, which is expected giventh at
expenditure is dominated by construction servicesa nd
machinery.

As an approximation, all investment costs are

therefore allocated to construction and machinery
manufacturing. Within the input-output tables,
machinery manufacturing is treated as a single industry,

7DEOH (VWLPDWLRQ RI H)5 FRQVWUXFWLRQ FDSH[ PXOWLSOLHU H[FOXGLQJ

with the remaining 20% split equally between building
construction and civil engineering, the resulting average
construction multiplier is 0.80 (excluding direct value
added, see Table 2.4).

For machinery manufacturing, the indirect value
added multiplier is 0.43, excluding direct value added.
Accordingly, the indirect value multipliers used for the
initial investment in eFR are 0.80 for construction and
0.43 for machinery.

Applying these multipliers to capital expenditure
estimates generates the indirect value added impact.
This indirect contribution forms part of the combined
dir@dt\eRd Wdirett Ve Rdddd F R Qaieh totals
EUR 1.4 billion .

C. Induced value added

Thousands of labour-year equivalents are expected
to work on site to prepare the location, construct the
storage tanks and buildings, and install the required
machinery. These workers will spend their earnings
throughout the wider economy.

However, induced value is allocated to employers,
which in this case are construction service providers
and machinery manufacturers rather than Power2X.
Consequently, no capex-induced value is allocated
directly to the initial investment of the eFR project.

Building Civil engineering Specialised Weighted

construction

Indirect multiplier

Share in eFR
construction

construction average
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2.2 Employment impact

This section presents the employment impact of eFR on
the Dutch economy. The analysis distinguishes between
structural employment during the operational phase

and temporary employment during construction.

During the operational phase, eFR is estimated to
support approximately 4,000 to 6,400 full-time
equivalent (FTE) jobs across the Dutch economy
depending primarily on the share of eSAF sold outside
the Netherlands. This includes 200 direct jobs at eFR,
indirect employment across Dutch suppliers and service
providers, and induced employment generated through
consumer spending by eFR employees.

7KH XSSHU HQG RI WKH UDQJH UH5H F Y4 distiatiorepivt sUEhlaQ3hell Pernis is al  so likely to

assumption that 80% of eSAF is exported, under which
indirect employment reaches 6,009 full-time Equivalent
(FTE) and induced employment reaches 222 FTE.

The construction phase is treated separately because it

UHSUHVHQWY D WHPSRUDU\ HPSOR\PHQIR HWHBW X¥PIWKIHRQWRD®PR VLIQLAFDQWO\ De*HF

recurring structural employment.

2.2.1 Structural employment during the

SURGXFWLRQ SKDVH RSHU D Wrhuftbligr would fall further to 6.0.

A. Direct employment

Direct employment refers to the workforce required for

the operation of eFR. As discussed in Section 2.1, and
used in estimating labour costs, eFR expects to employ
200 full-time equivalent workers. These 200 positions
are considered structural jobs associated with the
operation of eFR. The direct employment estimate was
provided by Power2X.

B. Indirect employment

Indirect employment represents the employment
generated at suppliers and service providers due to

the demand created by eFR. The indirect employment
impact is calculated by dividing the indirect added value
by the labour productivity of the various suppliers.

Table 2.5 presents the indirect employment of eFR. The
total indirect employment of eFR consists of up to 6,009
jobs in full-time equivalents.

Indirect employment refers to jobs generated among
suppliers and service providers as a result of dema nd
created by eFR. The indirect employment impact is
estimated by dividing indirect value added by the |
productivity of supplying industries.

abour

The indirect employment multiplier of 30 is relativ  ely high 7DEOH
because of the combination of high labour productiv ity
and the assumption that 80% of eSAF production is

exported.

- QGLUHFW HPSOR\PHQW

Contribution to
eFR multiplier

Labour
productivity

Sectors supplying to eFR Contribution to

eFR value
As discussed above, eFR labour productivity of EUR 2.4

million per full-time worker is higher than that of the oil

UH4QHU\ LQGXVWU\ DYHUDJH RI1 (85 +RZHYH
UH4QHU\ LQGXVWU\ LQFOXGHV ORZHU SURGXFWLY
such as the production of greases and waxes.

6FLHQWL4F UHVHDUFK DQG GHYHORSPHQpp,545

Employment activities

Repair and installation of machinery and 110,500

Although Dutch statistics do not provide this level  of equipment
detail, Canadian data suggest that labour productiv ity in
oil distillation is approximately eight times highe  rthanin
petroleum product manufacturing and around 75% abov e

the industry average. 7 Therefore, labour productivity

2]FH DGPLQLVWUDWLYH DQG RWKHU EXVL@R3%BV
support activities

Warehousing and support activities for 167,421
transportation

H[FHHG WKH UH4QHU\ VHFWRU DYHUDJH DW DQ H
750,000 per full-time worker. The employment multip  lier

for oil distillation would therefore also be expect  ed to

exceed the industry average of 4.5 (see Section 2.1 ).

Legal and accounting activities

Financial service activities, except 285,726

insurance and pension funding

Specialised construction activities
and employment outcomes. If the export share of eSA  F
were 50% rather than 80%, the employment multiplier
would decrease to 12.0. If there were no exports,t he

$FWLYLWLHV RI KHDG R]JFHV PDQDJHPHQMP,717
consultancy activities

Electricity, gas, steam and air 612,861
conditioning supply

C. Induced employment

Induced employment refers to jobs generated across  the

wider economy through spending by employees involve d

in operating eFR.

Computer programming, consultancy 117,515

and related activities

Manufacture of metal products, except 110,180
machinery, equipment

The induced employment impact is estimated by divid  ing

induced value added by the labour productivity oft  he

industries in which employees spend their earnings.

Induced employment associated with eFR is estimated

at 222 full-time equivalent jobs.

Insurance and pension funding, except 238,368

compulsory social security
Construction of buildings

$FWLYLWLHY DX[LOLDU\ WR 4QDQFLDO VHZ2B¥IFHYV
As with induced value added, induced employmentis  also and insurance activities
LQ5XHQFHG E\ WKH H[SRUW VKDUH RI H6$%$)
multiplier for eFR, induced employment multipliers ~ for
the gas extraction and tobacco sectors were used fo rthe
same reasons described for induced value added, nam ely
high productivity and predominantly domestic sales.
Excluding direct employment, the respective multipl  iers
are 1.56 and 0.66, resulting in an average multipli  er of
1.11.

7R HVV

Other NL sectors 112,727

Total eFR 2,400,000

17 Statistics Canada (2025). /DERXU SURGXFWLYLW\ DQG UHODWHG PHDVXUHV E\ EXVLQHVV VHFWRU LQGXVWU\
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2.2.2 Employment during construction
of the plant

Electrical, mechanical, civil and process engineering
required for plant design.

The €2+ billion investment by Power2X translates Construction and enabling activities such as welding,
into a substantial, time-bound stimulus to the Dutch fabrication, construction management, and health and
economy during the 3—4-year construction phase. For safety functions required to deliver the project.

DQ LQGXVWULDO SURMHFW RI WKLV W\SH DQG VFDOH D VLJQL4FDQW
share of CAPEX is expected to be captured by Dutch
suppliers, primarily through EPC contractors, civil and
structural works, mechanical and electrical installation,
piping, instrumentation, and engineering services.
7KLY LV HVWLPDWHG WR JHQHUDWH DTiR@ljedRve df thd deistivitivarilysk & to examine
to approximately 11,000 FTEs across the construction
period, averaging up to 3,000 FTEs per year.

2.3 Sensitivity analysis

associated with the initial eFR investment are also
uncertain due to volatility in material costs, the analysis
focuses on the sensitivity of economic value estimates
during the operational phase of eSAF production.

The direct employment impact is estimated by
dividing construction and machinery CAPEX by labour
productivity in the relevant industries. The indirect
employment impact is estimated by applying sector-
VSHFL4F LQGLUHFW HPSOR\PHQW P X OWdeahbarhidVelud/dR e MRKI&peBds drHuR&Ertain
employment generated in these industries. Induced prices and on the geographical scope of the project.
impacts are attributed to employee spending rather
than eFR itself. Therefore, no induced employment

impact is estimated for CAPEX expenditure. added. Employment is assumed to be less uncertain

DQG WKHUHIRUH UHPDLQV 4[HG DW

The development of a large-scale eSAF facility across all scenarios. Consequently, induced impacts

eSAF price
The baseline scenario assumes an eSAF price of EUR

cost estimates ranging from EUR 6,710 to EUR 8,420
provided by EASA®. However, there is uncertainty
regarding whether Power2X will be able to achieve

To assess uncertainty, two alternative assumptions
were analysed: an import price of EUR 1,200 per tonne
SHU WRQQH 7KLV UHS5HFWYV D ZH Lah&KBUR G6@0Y0ef tbBngHURIer these assumptions,
total annual economic value added would range
between approximately EUR 1,190 million and EUR
1,505 million (Figure 2.5).

this average sales price by 2030-2035. Therefore, an

alternative pricing scenario based on the EASA range
was analysed to assess impacts on direct value creation.
Depending on the sales price achieved, total annual
economic value added would range between EUR 1,146
million and EUR 1,571 million (Figure 2.4).

KRZ FKDQJHV LQ XQFHUWDLQ SDUDPHWHUYV D*HFW UHVXOWYV

XQGHU GL*HUHQW VFHQDULRYV $OWKRXJK FRQV WddetaieVRQaroRoVoY V

The baseline scenario assumes a renewable methanol
price of EUR 1,400 per tonne. However, the price of
renewable methanol also remains uncertain towards

It is worth noting that the price assumptions used

market development. As with other emerging clean
technologies, including solar PV, onshore wind and
batteries, eSAF and renewable methanol production
costs are expected to decline materially over time as
deployment scales, supply chains mature, and learning

ranges used here should therefore be interpreted as
conservative for the longer-term outlook.

2030-2035. The Methanol Institute (2024) projected

prices to increase from EUR 2,238 per tonne in 2025
to EUR 2,405 in 2030, before declining to EUR 1,330 in
2034 following the expiry of the ETS reward factor °.
9DULDWLRQV LQ SULFHV LQ5XHQFH GLUHFW Y D Ga¢idteld 6t@IHZD267Kle@ted ‘levelised cost estimates elsewhere in Europe. However, when assessing impacts
FKDQJHV LQ JHRJUDSKLFDO VFRSH LQ5XHQFH L Gr@ritheHiteiatuné abgihgl from EUR 608 to EUR 2,710
per tonne for renewable methanol 2! 22, Literature

I XO O WL Péstitdates ofy2D3D HQON prices range from EUR 380
per tonne from Chile to EUR 715 per tonne from

Geographical scope
The baseline scenario assumes that 80% of eSAF is
exported to airports outside the Netherlands, primarily

because consumption occurs within the EU. As a result,
eSAF expenditure largely substitutes for other spending
within the EU economy. Expanding the geographical

LQ WKLV VWXG\ UH5HFW D UHODWLYHO\ H

H*HFWV UHGXFH FDSLWDO DQG RSHUDWLC

DW WKH (8 OHYHO WKH H[SRUW VKDUH H-

requires a workforce with a broad range of skills remain unchanged throughout the sensitivity analysis. Morocco. scope to the EU level would therefore reduce indirect
DQG JHQHUDWHY RQH Re HPSOR\PHQW DFURVYVY VHYHUDO
disciplines, including:
JLIXUH (FRQRPLF YDOXH DGGHG [ (85 POQ XQGHU YDULRXV UHQHZDEOH PH
1,800
1,505
1,600
JLIXUH (FRQRPLF YDOXH DGGHG [ (85 POQ XQGHU YDULRXV H6%$) SULFH DVVXPSWLRQV
1,400
1,800 _ 1,200
1,571 3 1000
1,600 3 )
3
1,400 o 800
=
< 600
- 1,200 > Legend
.“_'). 1.000 400 . . indi
E Direct + indirect
-c% 800 200 Induced
E
g 600 0
Legend Low-range Baseline High-range
€1,200/t €1,400/t €1,600/t
400 . Direct + indirect
200
Induced 18 EASA (2026).2025 Aviation Fuels Reference Prices for ReFuelEU Aviation.
19  Methanol institute (2024). Economic value of methanol for shipping.
0 20 Gerstein et al. (2026), A comparative techno-economic assessment of renewable methanol production under FuelEU maritime and EU ETS regime and long-term
Low-range Baseline High-range 21 W‘M% th di ted costs of buildi d ti t its lifeti it of ted
€ 6,710 /t € 7’520 /t € 8,420 /t e levelised costs are the average discounted costs of bullding and operating an energy assets over Its litetime, per unit of energy generated.

Galimova et al. (2025), Analysis of green renewable methanol supply costs:  Domestic production in Europe versus imports via pipeline and sea shipping
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value added. At the same time, eFR relies on imported
renewable methanol. In the baseline scenario, 100% of
renewable methanol is assumed to be imported from
outside both the Netherlands and the EU. As imports
FDXVH SDUW RI WKH HFRQRPLF YD O X Ha®\R thHe Rpakt XxmevonGriit wallerhdded is explored
assessed region, domestic or European production through two alternative scenarios. In Alternative I,
would retain more value within the European economy eFR fully supplies Dutch mandated eSAF consumption
DQG SDUWLDOO\ ReVHW WKHVH He*HF W(85%&RQrisHare) whe/gaukcin@ rerietdble methanol
import shares would increase indirect value added. entirely domestically (0% import share). For consistency
with the baseline scenario, the same renewable
7KLV LPSRUW DVVXPSWLRQ UH5HFWYV mathahbHGcd/ofFEDR N4OB\per tonne is assumed. In
conditions, where renewable electricity costs make reality, domestically produced renewable methanol
domestically produced renewable methanol more would be expected to be more expensive than imported
expensive than imports from lower-cost regions. volumes due to Europe’s higher renewable electricity
Over time, as Dutch and European green hydrogen costs, which would further increase domestic value
production scales up and costs decline, a shift towards added. Under this scenario, value added changes only
locally sourced feedstock would increase the share marginally relative to the baseline, reaching EUR 1,284

of economic value retained within Europe, while also
reducing exposure to international commodity markets
and strengthening energy security.

Case example: ERM study on EU-level impact of eSAF

ERM (2026) recently estimated the economic value of eSAF production at EU level 23 They estimate total
jet fuel demand across the EU+UK at 57,000 kton per year in 2030. Applying the 1.2% mandate results in
demand of 684 kton, which ERM present as 600 kton. Multiplying this by their assumed average price of
EUR 6,000 per tonne gives an annual revenue potential of EUR 3.6 billion in 2030. They estimate that half

of annual revenue constitutes gross value added (direct + indirect), equivalent to EUR 1.8 billion in 2030,
with a roughly equal split between direct and indirect value added. Their estimate that approximately
25% of annual revenue represents direct value added is similar to the estimate used in this report.

million per year compared with EUR 1,347 million in
the baseline (Figure 2.7). Direct value added increases
slightly due to savings in transport and insurance costs
associated with imports. The increase in indirect value
added resulting from domestic renewable methanol

including taxes, wages, depreciation, shareholder
revenue, and purchases from Dutch suppliers. Key

R&D, warehousing, and machinery maintenance. The

lower eSAF exports. sheets. Power2X is expected to require approximately
200 full-time equivalent (FTE) employees for operations
and support. Consumer spending by these employees
is expected to generate an additional EUR 48 million in

economic activity.

In Alternative Il, eFR fully supplies Dutch mandated
eSAF consumption while renewable methanol remains
fully imported. Under this scenario, annual economic
value added falls to EUR 780 million. Taken together,
the sensitivity scenarios demonstrate that, although the eFR is estimated to support between 4,000 and 6,400
LPSRUW VKDUH DVVXPSWLRQ LV WKH NIEQubSihithe Rathariands Srauh& PDQ FTE employees
driver of indirect value added, the overall economic would be directly employed by Power2X to operate the
contribution of eFR remains substantial across the plant. This workforce is estimated to achieve labour
range of plausible price and geographical scope productivity of EUR 2.4 million per employee in eSAF
assumptions tested. production. Supporting indirect economic activity

through the supply chain would require a further 6,000
FTE workers, implying average labour productivity of
approximately EUR 137,000 across the wider eSAF
supply chain. Consumer spending by eFR employees

is expected to support an additional 200 FTE jobs
elsewhere in the Dutch economy.

2.4 Conclusion

In summary, Power2X’s investment of more than EUR
2 billion in eSAF production is expected to contribute
approximately EUR 1.4 billion to the Dutch economy
during the construction phase (Figure 2.8). Combining the value added generated during the
investment phase (construction, years 1-4) and the
operational phase (years 4-10), eFR is estimated to
contribute approximately EUR 1.3 billion annually generate cumulative value added of almost EUR 10

to the Dutch economy. Around EUR 1,300 million billion over a ten-year period (Figure 2.8). This estimate

LV JHQHUDWHG WKURXJK GLUHFW D Q Gssu@e&s ltHatHk&\Wadelirié Basvhptions, including eSAF

Once operational, the eFR plant is expected to

JLIXUH -QGLUHFW PXOWLSOLHU H[FO GLUHFW LPSDFW DJDLQVW H6$) HISRUW DQG UHQHZDEOH

methanol import shares

Legend

— eMeOH imported (at 80% export) —eSAF exported (at 100% eMeOH import)

multiplier

/
/
/
2 e

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Import/export share
23 ERM(2026),6RFLR HFRQRPLF EHQH4WV RI (XURSHDQ H6$%) SURGXFWLRQ

Figure 2.7 Economic value added of eFR depending on import and export assumptions

1,348
1,284

Value added [€Em]

Legend
. Direct + indirect

Induced

eSAF 80% export eSAF 35% export eSAF 35% export
eMethanol 100% eMethanol 100% eMethanol 0%
import import import
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prices and renewable methanol import shares, remain
constant throughout the period.

The baseline scenario of EUR 1.3 billion in annual value
added assumes an eSAF sales price of EUR 7,520 per
tonne, with 80% of production exported to other EU
countries, and a renewable methanol price of EUR
1,400 per tonne, with 100% imported from outside

the Netherlands. Depending on assumptions relating
to prices and import and export shares, annual value-
added during operations ranges from EUR 0.78 billion
to EUR 1,57 billion. This indicates that the precise
economic contribution of eFR remains dependent on
the future development of these uncertain parameters.

A complementary perspective is to consider the
counterfactual. Without eFR, the EUR 1.3 billion in
annual value added and up to 6,400 jobs would not
materialise in the Netherlands but instead accrue to
whichever country produces the eSAF. At the same
time, Dutch fuel suppliers would still need to procure
eSAF to comply with the ReFuelEU sub-mandate.

If those volumes are imported instead, this would result
in annual eSAF import expenditure of approximately
EUR 300 million in 2030, rising to more than EUR 1
billion by the mid-2030s as mandated volumes increase.

7KLV UHSUHVHQWYVY D VHSDUDWH WUDGH EDODQ
of capturing value through domestic conversion,
supplier activity and employment, the Netherlands
would transfer a growing share of mandated fuel
expenditure to producers abroad.

Figure 2.8 eFR initial investment and cumulative annual eSAF operation value added,

baseline scenario

10

Operations

EQ RYHU 4Uuvw \

Construction

€1.4 bn total

. Direct + indirect . Induced
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Beyond its direct monetary contribution to
the Dutch economy, eFR generates broader

ReFuelEU main mandate: advanced biofuels
from waste and residues, and biofuels derived

f ils fat al rise from 2% in 2025
VRELHWDO VSLOORYHU HeHEWYV w@;&by}ggéw?ﬁ

the transition towards a more resilient,
competitive, and sustainable economy
and energy system. This chapter captures
those impacts, structured around two
SLOODUV

ReFuelEU sub-mandate: synthetic aviation fuels
produced from renewable hydrogen and biogenic

or captured industrial CO . Targets rise from at least

1.2% in 2030 to 35% by 2050 *.

L H)5 V FROQWULEXWLRQ WR WKH VWUDWHJILF

Note: actual national contribution may vary because
of cross-border fuel trade, as not all fuel produced will
necessarily be consumed domestically.

B. Energy security and strategic autonomy

This section addresses the research question: How does

H)5 LQ5XHQFH WKH 1HWKHUODQGV GHSH(
jet fuel, and what are the implications for national energy

security and EU strategic autonomy?This is assessed

through analysis of the role of locally produced eSAF.

ODLQ 4QGLQJV
The eFR facility provides a material contribution
to early SAF compliance:

: . : The analysis is structured around three dimensions:
At EU level, it delivers approximately 15% of

SRVLWLRQLQJ RI WKH 1HWKHU O Dn® Gu¥h nRli€hébtardels LWV
HeHFWV RQ WKH ZLGHU YDOXH F K® Putech Ministry of Infrastructure and Water
Management (lenW) has published a SAF roadmap
outlining the opportunities, challenges and building
blocks required between 2025 and 2035 to meet EU
obligations. In addition to EU mandates, the Dutch
. L . aviation sector has established a voluntary target of
3.1 Strategic positioning 14% SAF blending by 2030 across all SAF types?.
The eFR facility anchors new clean fuel production
capacity in Europe’s largest energy gateway, the Port
of Rotterdam. In doing so, it strengthens the port’s approximately 46 million tonnes (Mt) in both 2030 and
role as a future-proof industrial cluster and generates 205077, The Netherlands Environmental Assessment
HFRQRPLF VRFLHWDO DQG JHR SR O L WAgEeray)PBL)H: stivivatesviD utEh \AviddidiveHeos
beyond the facility itself. This section analyses those consumption at 3.38 Mt per year in 2030, increasing
H*HFWV IRU WKH 3RUW RI 5RWWHUG D Ro 3\88M pérty &byl 208000 GndeP@LGs innovative
the European Union (EU). scenario, e-kerosene or eSAF becomes the dominant
fuel as fossil fuels are phased out.

A3. eFR contribution to the targets
Projected EU aviation fuel demand is estimated at

A. The contribution to policy targets

This section addresses the research question: To what
extent does the eFR facility contribute to meeting relevant
policy targets? This is assessed through analysis of
compliance with the ReFuelEU Aviation mandates for « Atthe EU level, the ReFuelEU sub-mandate starts
2030 and 2050, together with the facility’s contribution with a volume requirement of 0.5 Mt (1.2%) and

to Dutch national SAF targets and ambitions. increases to 2.3 Mt (5%) over the period 2035-2039
(with average mandated volumes of 1.54 Mt per year
until 2039). This implies that eFuels Rotterdam can
supply, on average, 15% of the required volumes
GXULQJ WKH 4UVW GHFDGH

The eFR facility is expected to produce 250 kt per year
(0.25 Mt per year) of eSAF. Therefore:

The analysis is structured around three dimensions:

Al. The ReFuelEU mandates
A2. Dutch national targets
A3. eFR contribution to the targets < At national level, the Netherlands requires
approximately 40 kt to meet the 2030 sub-mandate,
ramping up to 180 kt up until 2039. The facility would
therefore roughly enable Dutch compliance with the
ReFuelEU sub-mandate in 2030 up until 2039.

Al. The ReFuelEU mandates
ReFuelEU Aviation is the EU’s primary regulatory
instrument for accelerating Sustainable Aviation Fuel
(SAF) uptake, adopted as part of the Fit for 55 package 2.
It requires fuel suppliers to blend an increasing share « eFR’s relative contribution naturally declines towards
of SAF into conventional jet fuel at EU airports. Under 2050 as mandated volumes increase. However,
the mandate, SAF includes two main categories: WKH IDFLOLW\ UHPDLQV D VWUDWHILF 4
that supports market formation, infrastructure
development and value chain maturity.

24 European Commission (2024): EU economy and society to meet climate ambitions

25 European Commission (2026) : ReFuelEU aviation - Mobility and Transport - European Commission

26 Deloitte (2025): Dutch SAF Roadmap 2025 | Deloitte

27 European Commission (2022): Sustainable Aviation Fuels (SAF) and other Alternative Fuels Used for Aviation | European Alternative Fuels Observatory
28 Ministry of Infrastructure and Water Management (2025):  Elying towards a sustainable energy system

WKH 5H)XHO (8 VXE PDQGDWH G
years of implementation.

At national level, it enables the Netherlands
to meet its 2030 ReFuelEU sub-mandate and
contributes to the Dutch aviation sector’s
voluntary 14% SAF ambition.

Although its relative contribution declines

towards 2050 as mandated volumes increase,
H)5S UHPDLQVY D VWUDWHJILF 4U
supports market formation, infrastructure
development and value chain maturity across

the EU.

Actual contribution levels may be lower
because of cross-border fuel trade, as not all
fuel is expected to be consumed within the
Netherlands.

Figure 3.1 Overview of pipeline systems across

North-West Europe

B1. Contribution to domestic supply and reduced
exposure to fossil imports

B2. Strengthening of strategic assets and geopolitical
positioning

B3. SHDOLVWLF ERXQGDULHV RI VHOI VX]FL
reshaping of external dependencies

B1. Contribution to domestic supply and reduced exposure

to fossil imports

$V (XURSH V HQHUJ\ JDWHZD\ 5RWWHUGD
FDSDFLW\ RI PLOOLRQ EDUUHOV SHU G
UH4QHULHVY 6KHOO %3 ([[RQORELO 7RW
Vitol). More than 1,500 km of pipelines connect the

Port of Rotterdam to mainland Europe, including CEPS,

RMR, RRP and RAPL. The Rhine waterway is also the

Netherlands’ second-largest export route.  2°
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Import dependence: 'XWFK WRWDO 4QDO HQHDNtd\16%), and kerosene (9 to 12%) 2°. Although

consumption reached 2,629.6 PJ in 2024, of which output shares vary according to the crude blend used,
78% originated from imported fossil fuels. Petroleum WKH RYHUDOO GLVWULEXWLRQ UH5HFWYV
Legend products account for 43% of the Dutch energy mix. 2° SURFHVVHY GXULQJ GLVWLOODWLRQ 2SH
2YHU Rl (8 MHW IXHO GHSHQGV RQ LPSRUWHG IRV ELORBINOYRVVLO LPSRUWYV Demand is driven by aviation, maritime transport, road these outputs only marginally. Kerosene production
7RPRUURZ GLYHUVL<HG transport and industry. In 2025, aviation represented can be adjusted by a few percentage points around

IURP PRUH UHJLRQV RI WUDQVSRUW VHFWRU 4QDO HQH lishaselh&stiatd BlhbiRsqbstantially beyond that.
Approximately 95% of Europe’s jet fuel supply remains Consequently, jet fuel cannot simply be prioritised
dependent on imports. Around one-third is imported when demand increases.
directly as kerosene, while two-thirds is produced
domestically using imported crude oil ¥, 5H4QHULHY RSHUDWH DV LQWHJUDWHG V\
D UH4QHU\ SURGXFHV WKH HQWLUH SURG
'HFOLQLQJ UHA4QLQIXWFKDBEHWOQHULHYV coRur®reridves all products simultaneously, including
produce jet fuel in isolation. They process crude oil diesel, jet fuel, gasoline, naphtha and petrochemical
into a range of products simultaneously, with output feedstocks.
GHWHUPLQHG ODUJHO\ E\ WKH SK\VLFDO FKHPLVWU\ RI UH4QLQJ
rather than demand signals. Between 2022 and Over recent decades, Europe has experienced
2025, diesel and gas oil consistently represented VXEVWDQWLDO UDWLRQDOLVDWLRQ RI UH
the largest output share (25 to 27%), followed by driven by declining utilisation rates and weaker
gasoline (19 to 24%), naphtha (12 to 16%), fuel oll margins, resulting in a 22% reduction in capacity

Figure 3.2 Number of sites at risk per region Legend
. Not considered at risk

Announced hypothetical

Europe and China
closures*

collectively account for all
14 high-risk assets in our . Capacity at risk, %
shortlist. Europe holds (low, medium, high)
most medium -risk assets

while low risk spreads
across regions.

Share of kerosene supply related to Energy security & resilient value chains

EU demand .HURVHQH UH<QHG LQ (8 -
EDVHG RQ (8 Fuxg,_( Reduce fossil import dependence

_PSRUWHG . - | RI (8 MHW IXHO UHOLHV RQ LPSRUW
NHURV.HOQH 3% RU LPSRUWHG FUXGH

—— 4 - 2Q0\ LV EDVHG RQ (8 RULJLQ FUXGH
33%

5H4QHU\ FDSDFLW\ SURMHFWHG

« +LJK FRVW DQG ZHDNHU PDUJLQV DUH S
y’ UH<QHULHV DW ULVN

« ,QFUHDVLQJ GHSHQGHQF\ RQ IRUHLJQ U

DQG <QLVKHG IXHO VXSSO\ FKDLQV

%XLOG VWUDWHILF SURGXFWLR({

e H)5 VKLIWV DYLDWLRQ IXHO VXSSO\ IUR
el I B e e | QF Africa Asia Europe Latin Middle North

FDSDFLW\ . .
- OHWKDQRO DQG H6$) DGG UHVLOLHQFH SDFL4F America East America

FRQYHQWLRQDO IRVVLO FKDLQV

2026

2035*

.HURVH%H UH«<QHG
L P S R UoAfh

EDVHG R Source: Wood Mackenzie, ERM, Product Market Services

'LYHUVLI\ IXWXUH VXSSO\ URXW * Announced closures includes bio-site conversion

. HZDEOH PHWKDQRO FDQ EH VRXUFH
a RI (8 UH<QLQJ FDSDFLW\ DW ULVN LQFUHDVLRIREEN TV HW Rl UHILROYV WKDO WRE D\
UHOLDQFH RQ LPSRUWHG UH<QHG NHURVHQH ¢« 5HGXFLQJ H[SRVXUH WR VXSSO\ FKDLQ

29  COVA (april 2026): Fuel Dashboard https://cova.nl/en/oil-dashboard-netherlands/
30 T&E (2026):eSAF made in Europe — A source of jobs, growth and energy security

6RXUFH :RRGPDF +&66

Shaping Europe’s eSAF industry in Rotterdam



48

since 2009. This has increased dependence on
imported diesel and jet fuel. The combination of

QHZ UH4QLQJ FDSDFLW\ RXWVLGH (X UtR®Bél picedlaGity B ls@ppl@dlsruptions.

European oil product demand is expected to place

IXUWKHU SUHVVXUH RQ UH4QHU\ P D U Jh&xnmaniitiQrdo 6-fudlyddes not eliminate external

additional rationalisation cycles.

According to Wood Mackenzie, approximately 50% of
UH4QHU\ VLWHYV PD\ EH DW ULVN
dependency by 2040 3. HCSS estimates that under a
IXOO VFDOH FRQ5LFW VFHQDULR
fuel demand and 13% of Dutch road fuel demand
could remain unmet by 2030. By 2040, maintaining

IXHO UHVLOLHQFH EHFRPHYV LQFUH DV ERRE@edstadisMPIWcHaiH, BR@®EXeH also introduces
'XWFK DQG (XURSHDQ UH4QLQJ FDS D Fdepehdentiad pSitd WM, i @tiaMaly if methanol is
ZKLOH IRV V kdrced BusMe BlfdpeVTWes©ddpdhfEndiEs\inbly®e

GHFOLQH VLJQL4FDQWO\
to account for more than half of aviation and road fuel
demand.

Storage and strategic reserve composition:
Current EU and Dutch emergency reserves are held

SUHGRPLQDQWO\ DV FUXGH RLO UDW KrHaddithoi BRR i¢ ExhetiédHte prohvidstiedicate

comprising approximately 4.1 Mt of crude oil compared

with only 13 kt of jet fuel 2°. Their practical value during

an aviation supply disruption therefore depends on the

DYDLODELOLW\ Rl UH4QLQJ FDSDFL W \avianDusl Gaté inBeRenddntDi@@ventidnal

reserve release mechanisms are primarily designed for
economic disruptions, with military consumption not
explicitly included as a release trigger.

This creates vulnerabilities to geopolitical shocks
and broader market disruptions. The 2026 Middle

(DVW FRQ5LFW WULJJHUHG RQH RI W Kpric®wRIst¥ty Whileystréhgth&ning lovigktsrS @esilience

disruptions in recent history, highlighting the structural

risks associated with Europe’s dependence on imported
7KH FRPELQHG HeHFWV RI WKCEurfea BSAK feétisR etk AhK eheBgly tdedkietd/ including

HQHUJ\
of Hormuz and targeted strikes on Gulf production

DQG H[SRUW LQIUDVWUXFWXUH SO D F @l poledti@llpdde daawityX od/everGhis may

pressure on global oil prices.

Europe’s ability to source alternative supplies was
further constrained by competing global demand, as
redirected shipments were absorbed by Asian markets
facing their own supply shortages. According to IATA’s
Jet Fuel Monitor, jet fuel prices reached EUR 180.08
per barrel on 27 March 2026, representing an increase
of up to 117% relative to the annual average. 3 This

UHS5HFWHG WKH VKDUS ULVH LQ FUXG ebnipkti@ivehésk. HReVDraBHDRepoZt Righlights Ff the
FRQ5LFW LQ -UDQ DQG GLVUXSWLR Q Vnaddohd BIQtY SrBndtilén\stigtddreXadtnomy in

the Strait of Hormuz. Europe’s major airlines indicated
that rising fuel costs would increase passenger fares

31  Wood Mackenzie (2024): $VVHVVLQJ UH4QHULHY DW ULVN RI FORVLQJ

32 IATA (2026):1ATA - Fuel Price Monitor

33 The Guardian (2026): Europe’s biggest airlines say fuel price spike caused by Iran war will drive up fares | Airline industry | The Guardian

33

$vV WKH JOREDO DYLDWLRQ 5HHW UHPDLQV RYH
dependent on fossil fuels, the sector is highly exposed

GHSHQGHQFLHV 5DWKHU LW UHVKDSHV DQG G
By producing 250 kt of eSAF per year from renewable
methanol, eFR introduces a dedicated source of non-

| X U \MossiHaviatiap Fuel o Dutchand E & épeaw supply
systems that operates independently of crude oil

XS WLRSRURNVXWHYK CHMUL\DWURE&XFW VODWH FRQVWUD
Gulf export routes.

PRUH JHRJUDSKLFDOO\ GLYHUVL4HG WKDQ FXU
LPSRUW URXWHY DQG FRXOG SURYLGH 5H[LELO
European-produced green, and where required, grey

methanol for energy security purposes.

domestic storage capacity for both methanol and
4QLVKHG MHW IXHO 7KLV FUHDWHY DGGLWLRQUL
capacity for feedstock and distribution-ready

UH4QLQJ VA\VWHPV

Scaling domestic eSAF production could therefore
reduce exposure to external disruptions and strengthen
energy security 3. A broader renewable methanol
value chain could also reduce exposure to crude oil

WKURXJK D PRUH GLYHUVL4HG VXSSO\ SRUWIRO

electricity and hydrogen, remain subject to uncertainty

decrease over time as renewable energy systems

PDWXUH GHSOR\PHQW H[SDQGV DQG OHDUQLQ
DQG HFRQRPLHV RI VFDOH LPSURYH FRVW HJFL
across the value chain.

B2. Strengthening of strategic assets and geopolitical
positioning

Europe and the Netherlands face several challenges
WKDW PD\ DeHFW WKHLU JHRSROLWLFDO DQG HH

order to remain competitive. Key priorities include
reducing external dependencies in energy, raw

34  Transport & Environment (2026):
35  Draghi (2026): The Draghi report on EU competitiveness

—UDQ FRQS5LFW FRVWLQJ VKLSSLQJ LQGXVWU\

PLOOLRQ D GD\ _ 7 (
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materials, defence, digital infrastructure and
high-technology supply chains.

The report argues that Europe can no longer rely
extensively on market structures shaped primarily

by Russia, China or the United States if it aims to
maintain strategic relevance and autonomy. It calls
for a revised economic model centred on large-scale
investment, coordinated industrial policy and stronger
economic security.

Dutch policy thinking broadly aligns with this direction.
The Wennink Report highlights % the importance of
strengthening the Netherlands’ strategic assets and
economic positioning. Within this framework, the

Port of Rotterdam plays a critical role through its
industrial cluster, logistics infrastructure and knowledge
ecosystem, serving as an important gateway for
European energy and economic security.

The recently published EU Port Strategy®” similarly

LGHQWL4HYVY PDMRU SRUWYV VXFK DV 5

strategic hubs.

One example of supporting infrastructure is the
national HyNetwork hydrogen system, which links
industrial regions with neighbouring countries.
Although most hydrogen used for eFR is expected
initially to be embedded in imported methanol rather
than supplied directly through domestic hydrogen

SURGXFWLRQ SLSHOLQH LQIUDVWUXH

European hydrogen production expands over time.

As a result, both the EU and the Netherlands are likely
to remain dependent on certain external supply chains,
including those associated with renewable energy
technologies and components.

This question of strategic autonomy is increasingly
relevant because managing external dependencies

to maximise competitiveness has become an explicit
objective in policy initiatives such as the Draghi Report,
the Wennink Report and the European Port Strategy
discussed above.

Continued reliance on concentrated external
dependencies may increase the risk that critical
technologies and industrial capabilities shift away
from strategic European locations. This could reduce
the likelihood that future clean technology ecosystems
become anchored in locations such as the Port of
Rotterdam.

ODLQ 4QGLQJV
« European jet fuel supply faces structural
vulnerabilities. Approximately 95% of Europe’s

jet fuel supply ultimately depends on external

VRXUFHVY ZKLOH UH4QLQJ FDSD

decline further towards 2040. Around 50% of

UH4QLQJ FDSDFLW\ PD\ EH DW U

reserves remain concentrated in crude oil

UDWKHU WKDQ 4QLVKHG MHW IX

H)5S GLYHUVL4HY UDWKHU WKDQ

dependencies. By producing 250 kt per year

% S5HDOLVWLF ERXQGDULHV RI VHOI
reshaping of external dependencies

Developing a methanol-to-eSAF value chain creates new
dependencies on both European and non-European
countries. Producing 250 kt per year of eSAF is expected

to require approximately 750 kt per year of renewable
methanol. Renewable methanol production, in turn,

requires substantial renewable electricity inputs to

produce green hydrogen.

Although renewable sources accounted for

approximately half of Dutch electricity generation  in
2024, further development continues to face constra  ints
including grid congestion, curtailment, spatial lim itations
and nitrogen permitting restrictions. In addition,

hydrogen production costs are largely driven by

electricity prices, which remain comparatively high erin
the EU than in regions such as South America and As ia.®

36  Wennink (2025): The Route to future prosperity: A strong Netherlands in a
relevant Europe

37  European Commission (2026): Commission unveils EU Ports Strategy to
strengthen competitiveness, security and sustainability of European ports -

Mobility and Transport

of eSAF and providing storage capacity for
UHQHZDEOH PHWKDQRO DQG 4Q
H)5 DGGV GRPHVWLF SURGXFWL
capacity that is independent of crude oil
LPSRUWYV *XOIl HISRUW URXWHYV
product constraints. Feedstock dependencies
remain but draw on a more geographically

diverse supply base.

eFR strengthens the Netherlands’ strategic

positioning by anchoring a clean molecule
value chain in Rotterdam during a period of
VWUXFWXUDO FKDQJH LQ WKH I

In the longer term, resilience depends less on
VHOI VX]FLHQF\ DQG PRUH RQ
diversity of supply portfolios. eFR contributes

WR WKLV GLYHUVL4FDWLRQ ZK
PD\ LQFUHDVH WKH ULVN RI OR
advantages in clean molecule development

and production.

& &RQWULEXWLRQ WR DFFHOHUDW L Qadnd 8nginééfing expertid irthe<rom of Rotterdam as
industry and competitiveness the EU market develops.

This section addresses the research question:

C2. Reinforcing an emerging synthetic fuel cluster
eFR may contribute to the development of a clean
molecule hub centred on methanol in Rotterdam

and more broadly within the Netherlands. The
Netherlands currently imports approximately 2.8 Mt
of grey methanol 3. This methanol serves as an
important feedstock for chemical manufacturing
within industrial clusters such as Botlek, Europoort
and Geleen. Rotterdam also functions as an important
bunkering hub, where methanol is increasingly being
considered as a lower-emission fuel option.

Which factors does the eFR facility enable that could
support the scaling of innovation hubs and accelerate the
e-fuel industry?

This is assessed through analysis of the competitive
value of eFR.

The analysis is structured around three dimensions:

C1l. Knowledge and technology spillovers
C2. Reinforcing an emerging synthetic cluster

C3 —-PSURYLQJ LQYHVWRU FRQ4GH Q FRdvddaDdeve pmerks are occurring in parallel that
investment climate support the emergence of a clean fuel hub in the
Netherlands:

C1. Knowledge and technology spillovers
Most eSAF projects currently under development in e (YRV 5RWWHUGDP KDV NLFNHG Re DQ H]J
WKH (8 DUH VPDOOHU LQ VFDOH W\SL FiGlonw-cxrivdnndeti@hol lnd ldtQanbl storage at the
conversion technologies at capacities of 100 kt per Port of Rotterdam “°. Here Metafuels and Evos are
year or less. At approximately two to three times this collaborating to develop the Turbe eSAF production
VFDOH H)5 UHSUHVHQWY D VLJQLA4FD Q Warkt Qasdd ldiDMWethabh@ tolet] . WK D W
could generate important knowledge and technology
spillovers. Although eFR is not expected to hold e %OXH &LUFOH 20H4QV KDV VHOHFWHG 5
foundational patents, as these are likely to sit with VLWH IRU D FRPPHUFLDO PHWKDQRO WR
+RQH\ZHOO 823 RSHUDWLQJ WKH (8 V 4UVW PHWKDQRO WR
jet (MtJ) facility at this scale may create integration and ¢ The Port of Rotterdam published its Port Vision to
operational expertise across several areas: 2050 in Q1 2026, committing to become the most
competitive, sustainable and resilient port in Europe,
« Plant design and systems integration at industrial with clean fuels and circular production as central
scale pillars of that strategy.

» Real-world performance data under commercial « Beyond the methanol-to-jet pathway, the
operating conditions Netherlands is also strengthening its position as a
broader SAF production hub. In April 2025, Neste
e 6WDUW XS DQG UDPS XS H[SHULHQFH ERUDAQ 8Y®) BURGOALRMELRQ DW LWV 5RWWH
conversion processes In February 2026, SkyNRG? DQQRXQFHG 4QDQFLDC
close for its SAF production facility in Delfzijl. Once
operational in 2028, the facility is expected to
produce 100,000 tonnes of SAF annually, alongside
35,000 tonnes of sustainable by-products using the
HEFA pathway.

< Operations and maintenance best practices

» Licensor—contractor—operator learning loops that
EHQH4W WKH HQWLUH HFRV\VWHP

7KHVH VSLOORYHU H*HFWV FRXOG VXRSRUM5WKHLRUGHW KIB/WRU FRQ4GHQFH DQ
industry. As owner and operator, Power2X may develop investment climate

capabilities as a system integrator, supporting future The Wennink Report highlights the importance of

developers, engineering, procurement and construction maintaining a stable and attractive investment climate

contractors, and plant operators in the design, in order to retain and attract large-scale industrial

optimisation and operation of subsequent facilities. This investment while sustaining Dutch leadership in

could strengthen the broader ecosystem of industrial enabling technologies.

39  WITS:Netherlands Methanol imports by country in 2023
2*VKRUH (QH W4Ethanol and ethanol storage expansion project begins at Port of Rotterdam
41  Port of Rotterdam (2025): Metafuels en Evos werken samen om de productie van eSAF in Rotterdam te versnellen | Port of Rotterdam
42 SkyNRG (2026):6 N\15* DQQRXQFHYV )LQODQFLDO &0RVH DQG VWDUWYVY FRQVWUXFWLRQ RQ LWV 4UVW 6XVWDLQDEOH $YLI
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3.2 Wider system effects

The eFR facility does not operate in isolation. Its

Downstream dependencies DOORZLQJ JUHDWHU 5H[LELOLW\ GXULQ.
H)5 V GRZQVWUHDP PDUNHW VSDQV 4Y HlisBuptiowdr @ebpwlitieal MataBIByH v November
commitment to a future-proof industrial base development creates dependencies and linkages segments. Together, these segments create the 2025, the European Commission presented the
and reinforce Rotterdam’s role as a hub for clean across an emerging value chain, from upstream demand base that underpins the facility’s bankability. In Military Mobility Package, which explicitly referenced
molecules. IHHGVWRFN VXSSOLHUV WR GRZQVWUHDP Re WDWHKWWY DOPBFK VHIPHQW EHQH4WYV IURP Hipéredsdo HieOfSAR andrRSBFHaS partiaflts
logistics operators. This section maps those cluster eSAF at scale. GLYHUVLAFDWIERQ VWUDWHIJ
 $V D 4UVW RI D NLQG SURMHFW H)5dependencies and assesses eFR’s impact on the Dutch
the deployment and scaling of Power-to-X conversion energy system. e Fuel suppliers - Fuel suppliers are the mandated e Co-products: broadening revenue and value-chain
technologies at commercial scale. parties under ReFuelEU and are therefore required linkages - The methanol-to-jet conversion process
to blend mandated percentages into fuel supplied produces two co-products alongside eSAF: eNaphtha
to airlines. Their activities typically include fuel and eDiesel. eNaphtha can serve as a renewable
linked to rising costs, grid congestion and regulatory This section addresses the research question: VRXUFLQJ WUDQVSRUWDWLRQ EOHQ @&édstdck foHtheWlasfiéswd tHeQicals industry,
uncertainty ° 7KHVH FKDOOHQJHYVY KDYH DOUHDG\ D*HFWHG airport storage and into-wing fuelling services. connecting eFR to the broader clean molecules
investment decisions. For example, Shell + and BP* +RZ GRHV WKH H)5 IDFLOLW\ DeHFW LWV VXUUR X QABSchiphol, jet fuel reaches aircraft through an import and production value chain supporting
halted construction of large biofuel facilities in the value chain? underground hydrant system supplied by pipeline- Rotterdam’s future industrial cluster. eDiesel
Netherlands, citing an unfavourable investment climate. linked terminals in the Amsterdam-Rotterdam provides a renewable fuel option for maritime
region. SAF and eSAF use this same infrastructure, and road transport.
meaning all fuel passes through fuel suppliers
regardless of any direct agreements between airlines

eFR aligns with several of these priorities:
» Developing the facility may signal long-term

A. Cluster dependency of companies linked to the
The Dutch investment climate currently faces pressures eFR facility

This is assessed through analysis of relationships
The European Commission and the Dutch government between actors upstream and downstream of the
KDYH EHIXQ DGGUHVVLQJ FKDOOHQJHAItyGHQWL4HG LQ ERWK
WKH '"UDJKL DQG :HQQLQN UHSRUWYV DOWKRXJK VLJQL4FDQW and producers. Fuel suppliers are therefore eFR’s % :LGHU HQHUJ\ VA\VWHP HeHFWYV
barriers remain. Investment in critical technologies and Upstream dependencies most important customer segment and act as key Beyond direct value-chain linkages, eFR interacts with
industrial capabilities within clusters such as the Port 7KH IDFLOLW\ V VRXUFLQJ VWUDWHJI\ UHS5HFWYV D datekédpefs bt |argecdcale domestic deployment. the wider Dutch and EU energy system in two ways:
of Rotterdam may therefore play an important role reality. As discussed in Section 3.1, renewable energy through its relationship with grid congestion and
in maintaining long-term competitiveness. Without remains more expensive in the Netherlands than in * Airlines — Most airlines purchase fuel directly from through its environmental impacts.
continued investment, there is a risk that industrial many other regions. eFR can therefore source methanol fuel suppliers as the end users of the fuel. Some
activity and related technological capabilities could from the EU, Asia (including India and China), the airlines also operate their own fuel supply services
increasingly shift to alternative locations outside the Americas and the UAE via maritime shipping. Over time, at major hubs, allowing them to negotiate contracts
Netherlands. D VLIQLAFDQW DQG JURZLQJ VKDUH RI1 UHQH ZD E OdhdRétikekin@ Ri@urable pricing through higher
supply is expected to come from European producers, volumes.
as the EU renewable methanol industry scales up in
response to demand from aviation, shipping and the
chemical sector, and as European renewable electricity
costs continue to decline. This would further strengthen
the European value chain captured around eFR. While
the Port of Rotterdam is expanding its renewable
energy and green hydrogen capacity, which may supply
future volumes, near-term economics currently favour
global sourcing.

ODLQ 4QGLQJV

» eFR sits at the centre of an emerging
industrial value chain that extends in both
directions.

» Air cargo operators — Cargo operators such
as DHL and FedEx operate long-haul, high-
frequency networks with substantial fuel demand.
Some manage their own fuel supply arrangements,
purchase directly from fuel suppliers, or establish
sustainability targets for partner airlines transporting
their cargo, including passenger airlines.

ODLQ 4QGLQJV

» Although eFR does not own foundational
patents, its scale and operational
characteristics may generate knowledge and
technology spillovers that support the wider
EU eSAF industry.

Upstream, the facility creates demand
for methanol imports and related
infrastructure, as well as for green
hydrogen, CO, capture and renewable

. . methanol production.
e Traders —Like fuel suppliers, several traders are P

eFR could strengthen the Dutch innovation
ecosystem by supporting the development
of emerging clean molecule value chains and

This sourcing strategy does not diminish the facility’s

mandated parties under ReFuelEU. In addition

VWUDWHILF YDOXH 5DWKHU LW UHS5HFWV WKH E tdmBiGdielas fuel suppliers, traders can bridge

argument that eFR reshapes energy dependencies

supply gaps by aggregating volumes from multiple

'RZQVWUHDP D GLYHUVL4HG FX

consisting of fuel suppliers, airlines with

UHLQIRUFLQJ LQGXVWULDO FOX

self-supply capabilities, cargo operators,

traders and military users can provide the
GHPDQG UHTXLUHG WR UHDFK 4
while supporting the decarbonisation of

their operations.

LQWK D PRUH GLYHUVL4HG DQG UHVLOLHQW IRU Ppradix®vskaHd knabling delivery to demand centres.
WKDQ HOLPLQDWLQJ WKHP HQWLUHO\ $ JOREDOO\ GLYHUVL4HG
methanol supply portfolio reduces concentration « Military - Military fuel procurement prioritises
risk compared with the current reliance on a limited DYDLODELOLW\ YHUVDWLOLW\ ORJ
QXPEHU RI FUXGH RLO H[SRUWHUV DQG GHFOLQL@®SHBUDMA@®RAADIO H*HFWLYHQHVV $V
capacity. In addition, the facility enables investment fuel compatible with existing infrastructure, it can
in approximately 750 ktpa of methanol production VXSSRUW GXDO XVH EHQH4WYV DFUR
capacity and 2 GW of renewable energy deployment. applications. Reliable access to fuels for strategic
sectors such as aviation and defence is increasingly
becoming a geopolitical consideration. In addition,
the methanol-to-jet process is compatible with all
methanol types (fossil, bio and renewable methanol),

The project may contribute to strengthening
Rotterdam’s position as a hub for clean fuel
production and related industrial activities.

Co-products such as eNaphtha and

eDiesel extend the facility’s relevance

into the chemicals, maritime and road

transport sectors, broadening its industrial
VLIQL4FDQFH EH\RQG DYLDWLR(

$V D 4UVW RI D NLQG FRPPHUFL
PD\ DOVR FRQWULEXWH WR LQY
demonstrating the deployment and scalability

of Power-to-X technologies.

43 NOS (2025):_ 6 KHOO VWRSW GH4QLWLHI PHW ERXZ YDQ EIREUDQGVWR*DEULHN LQ 5RWWHUGDP
44 Nieuwsbladtransport (2025): 2RN %3 VWRSW PHW ERXZ YDQ ELREUDQGVWR+*HQIDEULHN LQ KDYHQ 5RWWHUGDP _ 17 45 European Commission (2025): Military mobility - Mobility and Transport European Commission
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Grid congestion

Grid congestion in the Port of Rotterdam can limit
companies’ ability to secure the electricity connections
required for green hydrogen production, methanol
synthesis, and eSAF conversion, depending on location.
The eFR facility itself depends on the expansion of the
Gerbrandyweg substation, which in turn relies on wider
grid capacity upgrades. However, eFR’s design mitigates
rather than exacerbates this challenge. Because the
facility can source methanol from other regions instead
of producing hydrogen domestically, it avoids placing
substantial additional demand on an already congested
grid.

The use of methanol at the volumes envisaged for eFR
avoids the need for approximately 2 GW of additional
Dutch wind capacity to produce an equivalent

amount of energy domestically, based on 750 ktpa

RI PHWKDQRO DQG DQ R*VKRUH ORDG

of 40%. For context, this represents around a third
of the planned 1Imuiden Ver Wind Farm Zone build-

RXW WKH 1HWKHUODQGY ODUJHVW

development, with approximately 6 GW of capacity
across the Alpha, Beta, Gamma-A and Gamma-B sites,
covering around 609 km?2 of the North Sea. Avoiding 2
GW of additional capacity also avoids the associated

ReVKRUH WXUELQHV IRXQGDWLRQV

onshore conversion stations, as well as the multi-year
permitting requirements and supply chain demands
associated with each additional gigawatt.

Beyond the headline wind capacity, a fully domestic
methanol pathway would also require the system

VWRUDJH RU K\GURJHQ EX*«HULQJ
capture and transport infrastructure.

ODLQ 4QGLQJV
7KH ZLGHU V\VWHP H*HFWV RI H)X
extend beyond the facility’s direct output:

« By sourcing methanol from other regions,
the project avoids adding pressure to
an already constrained electricity grid
and reduces demand for scarce Dutch
renewable generation capacity, equivalent to
approximately 2 GW of installed renewable
capacity.

From a climate perspective, the facility has

the potential to avoid up to 550-750k tonnes

of CO, emissions annually, translating into

DQ HYWLPDWHG PRQHWLVHG VR
approximately €200 million in 2030, increasing

to €600 million by 2050 at EU level.

The environmental performance of eSAF
depends on production pathways and
locations, additional value chain emissions,
including methanol and eSAF transport, and
whether displaced fossil fuels are consumed
in alternative markets.

This is particularly relevant at a time when the Dutch
electricity system is already heavily constrained.
DURXQG LW JULG FRQQHFWLRQ 4UPLDHQQKUIRKX ZJORLWRYBIW\ZDLWLQJ OLVW DORQH LQI

J)LIXUH ORQHWLVHG FOLPDWH EHQH4WYV

M ORQHWLVHG FOLPDWH EHQH4W DOO PHPEHU V

B ORQHWLVHG FOLPDWH EHQH4W 'XWFK OHYHO

€200,000,000

€37,500,000

2030

€600,000,000

€120,000,000

2050

DQG GHGLFD\
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requests, totalling 38 GW of grid expansions “¢. A further
14,000 regional requests, representing 9 GW, are on the
waiting lists of Liander, Enexis and Stedin #’. To address

WKLY EDFNORJ DQG DFFRPPRGDWH D QRéttednRaQ@deSARto\AiKpBrts H

wind capacity, TenneT Netherlands plans to invest

ELOOLRQ LQ RQVKRUH DQG RV KR UGhealtbhhé&oflfd3diljeDiie\\piddUESs/ K16 thnnes o f

between 2025 and 2029. Longer-term plans also
outline investment of approximately €200 billion in
strengthening the Dutch electricity network by 2050 48,

(QYLURQPHQWDO HeHFWYV
Switching from fossil jet fuel to synthetic jet fuel
produced using green hydrogen and captured CO , can

XVLQJ UHQHZDEOH IXHOV 7KH ORZHU ERXQG U Hitsplaces YosBilRkérdsene in one region, unused fossil

fuel does not necessarily remain unexploited. It may
instead be redirected to markets where demand
continues to support consumption.

conservative assumptions regarding emissions across
the value chain, including the transport of methanol to

CO %, Assuming all eFR output is used as jet fuel and emissions reductions achieved in one region may be
achieves the 95% upper-bound reduction, the facilit y
would avoid up to 550-750k tonnes of CO  emissions

annually.

The environmental performance of eSAF therefore
depends not only on technological parameters and
electricity carbon intensity, but also on whether

It is important to note that indirect emissions from supply-side constraints or coordinated policy
JULG HOHFWULFLW\ FDQ UHGXFH HQYLURQ PHQ WrbeChaaishtg idréwkr¥ displaced fossil fuels from

(852&21752/ V SURMHFWHG (8 5LJKW YROXF
WKDQ PLOOLRQ 5LJKWV LQ DQG DSSU
PLOOLRQ LQ WKLV HTXDWHV WR DURXC

DQG SHU 5LJKW LQ 7TKHVH YDOXFE
UHPDLQ UHODWLYHO\ PRGHVW EHFDXVH Wl

7KLY PDUNHW PHGLDWHG GLVSODF H P Higridutédi <ldrbsa/the ehDrQBU &ViktiDrvgystem 54,

SDUWLDOO\ ReVHW E\ LQFUHDVHG I|RVAtIDGCcH ¥treDassihtihgtan2etz &f eFR'E producti on

is allocated to Dutch airlines and airports, and ta  king
LQWR DFFRXQW WKH JRYHUQPHQW V FDS R
\HDU WKH PRQHWLVHG EHQH4WV DPRXQW
€37.5 million in 2030 and €120 million in 2050. Thi s
FRUUHVSRQGY WR DSSUR[LPDWHO\ SHU

2
reduce Well-to-Wake (WtW) greenhouse gas emissions

by 70% to 95%*°. The upper bound assumes methanol
produced entirely from renewable electricity and
captured CO ,, either close to Rotterdam or transported

DQG SHU S5LJKW LQ 7KH KLIJKHU YDC
UH5HFW WKH FRQFHQWUDWLRQ RI EHQH4W
QDWLRQDO 5LJKW YROXPH

project design is weak 5. More fundamentally, e-fuels entering alternative markets.
do not inherently guarantee an absolute reduction in
global emissions because their climate performance
is shaped by wider market dynamics 2. When eSAF

ORQHWLVHG FOLPDWH EHQHA4WYV

To quantify the societal value of these emissions
reductions, we apply the European Investment Bank’s
(EIB) shadow carbon price, a monetised estimate of the
climate damage associated with emitting one tonne

of CO,. Unlike the market-based price under the EU
Emissions Trading System (EU ETS), the shadow price
aims to capture the full long-term societal cost of ~ carbon
emissions. The EIB projects this value at €250 per tonne
in 2030 and €800 per tonne in 2050 (at 2025 price | evels),
consistent with a pathway that limits global warmin  gtoa
maximum temperature increase of 1.5°C %3,

3.3 Conclusion

Table 3.1 Spillover impacts overview

Section Research question Key impacts

The spillover impacts are summarised in the overvie w

EHORZ &ROOHFWLYHO\ WKHVH 4QGLQJV L
generate broader societal value through supporting

compliance with SAF mandates, strengthening

Europe’s strategic energy resilience, contributing to

the development of a competitive e-fuels industry

and enabling substantial system-wide CO , emissions

At EU level, replacing fossil jet fuel with eFR’s e SAF output UHGXFWLROV 7RIJHWKHU WKHVH HeHFWV ¢
JHQHUDWHY D PRQHWLVHG FOLPDWH EHQHA4W. |:2I. DSSL{R[nLPDWI—flg\ ,
tentially important component of the EU’s

as apo
€200 million per year in 2030, increasing to around p . _
. o transition towards more sustainable aviation.
€600 million per year by 2050. Distributed across

To what extent does the
eFR facility contribute to
meeting relevant policy
targets?

250 kt eSAF/year, supplying 100% of the Dutch
VXE PDQGDWH SRVLWLRQV H)5 DV D G
enabling mandate compliance and market formation.

Strategic positioning
A. The contribution to
policy targets

+RZ GRHV H)5 LQ5
dependence on imported

jet fuel and energy

security?

HB GLYHUVL4HYVY DZD\ IURP JHRSROLW
supply chains and reduces long-term volatility exposure.
Creating a dual-use fuel that can serve both civil and

PLOLWDU\ DYLDWLRQ HQKDQFLQJ RSH
strategic autonomy

Strategic positioning
B. Energy security and
strategic autonomy

NW PHWKDQRO W H 53  European Investment Bank (2025): Shadow f:a_rbon pricing - E3G
54 EUROCONTROL (2022)EUROCONTROL Aviation Outlook 2050 | EUROCONTROL

Which factors does

eFR enable to scale
innovation and EU e fuel
competitiveness?

JLUVW RI D NLQG !
anchors and strengthens the chemical fuel cluster in

5SRWWHUGDP DQG LPSURYHV LQYHVWR
VFDOH OHDUQLQJ DQG UHSOLFDWLRQ

Strategic positioning

C. Contribution to
accelerating EU’s emerging
Efuel industry and
competitiveness

+RZ GRHV H)5 De*HH
upstream and downstream
value chain development?

Value chain & system Activates 750 ktpa of renewable methanol
HeHFW

A. Cluster dependency of
companies linked to eFR

facility

$YRLGV a *: GRPHVWLF UHQHZDEOH H{
Can avoid upto ~750ktCO, \HDU %DVHG RQ VK
SULFH FDOFXODWLRQV WKH PRQHWLV

ULVLQJ WR P DW (8 OHYH(
SHUVSHFWLYH WKLY PRQHWLVHG EHQ
rising to €120m (2050).

How does eFR interact
with the wider energy and
climate system?

Value chain & system
HeHFW
B. Wider energy system
HeHFWV

46 Netbeheer Nederland (2025). Aanbevelingen over omgang met wachtrijen.
47 Netbeheer Nederland (2025). :DFKWOLMVWHQ JURHLHQ PHHU LQJHW RS 5H[LEHO JHEUXLN HVVHQWLHHO
48 Strategy& (2025). Financiéle Impact Energietransitie voor Netbeheerders.
49  Argus (2026): Methanol to Jet: SAF Pathway for Aviation Decarbonisation | Argus Media
50 EUROCONTROL (2026)Amount of emissions released by fuel burn - EUROCONTROL Standard Inputs for Economic Analyses
Energy Solutions Intelligence (2026): E-Kerosene (Power-to-Liquid) 2026: The Path to Unlimited Aviation Fuel | Energy Solutions Intelligence

OLFKHOL 0 ORRUH %DFK 9 )LQNEHLQHU O /LIH &\ FOH $VVHVVPHQW RI 3RZHU WR /LTXLG .HURVHQH 3URGXFHG IURP 5HQHZDEOH (OHFWULFLW\ DQG &2 IURP 'LUHFW $LU

Capture in Germany. Sustainability 2022, 14, 10658. https://doi.org/ 10.3390/su141710658
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A. Methodological steps
economic impact analysis
This annex presents the methodological steps taken

to estimate the indirect and induced value of eFR in
the economic impact analysis.

B. Estimation of costs

A value chain row with annual domestic sales to
other industries was added to the core input-output
table. study is more relevant to identifying the relevant types

of costs (as its operations are more comparable with

This annex presents how the costs for the calculation of
the direct value are estimated for eFR. For an estimate

7KH YDOXHV RI LPSRUWY WD[HV PLQXV VXEVbfthe Eogts, Bvg YWapers were considered: studies from
absence of subsidies is assumed for this study), Gupta et al. (2023) 3 for a hydrogen plant and Chen et eFR), but the former study has the advantage of a more
labour costs and operational surplus were added al. (2021)* IRU D PHWKDQRO WR ROH4QV 8Sdieq veakdkih ad the/sWuptidys.

Estimation of indirect value added to the non-core input blocks.

The indirect value added of Power2X is estimated in

4YH VWHSYV ¢ The value of exports was added to the non-core

4QDO GHPDQG RXWSXW EORFN

Explore multipliers in the literature - To gain a
preliminary understanding of important factors
contributing to the indirect value of Power2X,
multipliers from the literature were analysed. In
DGGLWLRQ PXOWLSOLHUV IRU WKH 'Xestimate Uit 469penses\o-pBErehases. The resulting
were calculated to understand which factors
contribute the most to the indirect value added. In
the end, we concluded that the eFR production is too
GL*HUHQW IURP WKH UH4QHU\ SURF H \rourthbyRAB, antksbl of. K e nidiFedt ©utput is the
industry to apply the multipliers from such sectors
to Power2X, and we decided to add eFR production
as a new industry to the input-output table.

Identifying relevant types of costs and suppliers -
To add eFR production to the input-output table,
ZH 4UVW HVWLPDWHG WKH YDOXH REsGR®HM WuEedS/XlubRKdRY HV
from the various suppliers. These estimates were
EDVHG RQ WKH VWUXFWXUH RI SXU w&u2éftal indusRyb @ withald edQitnal row for
suppliers documented in the literature.

Converting costs to the Power2X business case -
7KH GDWD IURP WKH OLWHUDWXUH Eo8ssifér $peRdiBd-+ HUH QW
SODQWV ZLWK GL*HUHQW FDSDFLW\ OHYHOV ZLWK GDWD IURP
WKH SDVW I[IURP FRXQWULHYV ZLWK GL*HUHQW FXUUHQFLHV

and purchasing power. We therefore converted the

costs from the literature to data that are relevant for

Power2X, at 2025 prices. About the share of imports,

we made the baseline assumption that all feedstock

is imported and that all other purchases are done

domestically.

Adding eFR production as a new industry to the
input-output table - To add the eFR production as
a new industry to the input-output table:

7TDEOH %

(VWLPDWHG FRVWY SHU \HDU IRU H)5 DQG GL*HUHQW SODQWV RI FRF

- . &RVW SHU \HDU RlI WRWDO
Automate the indirect value added calculations - _
The columns of the core input-output block are AT NAEIE ey aigesl S EIAR
then divided by the total values of all inputs to ; _ -
Operating supplies C20 Chemical industry -- 14.9% 7.5%
EORFN LV FDOOHG WKH LQSXW FRHJFLHQW PD Machine maintenance C33 Machinery industry 9.4% 9.9% 14.0%
WKH $ PDWUL[ 7KH 4UVW URXQG RI LPSDFWV
represented by A, the second round by A2, the third Energy D35 Electricity 64.1% -3.3% 13.5%
VXP RI DOO WKHVH LPSDFWV -QGLUHFW RXWw SET SS9 e - -
output x (A + A2+ A3 ...). The value of all rOlfmdS A + Construction maintenance F41-F43 Construction 5.3% 6.6% 5.5%
A2 + A3 ... converges to the so-called Leontief matrix
(I — A)t, where | is the unit matrix and (...) *indicates Pipeline fees H49 Pipeline transport -- 26.4% 1.6%
the matrix inverse of (...).
Warehousing H52 Transport support -- -- 12.1%
. o . Telecom J61 Telecommunications 0.4% -- 0.4%
A similar analysis is done to calculate the induced
IT services J62-J63 IT services 1.6% -- 1.6%
the labour cost and an additional column consumer
VSHQGLQJ WDNLQJ LQWR DFFRXQW WKDW HPSO Interest K64 Financial services 1.6% 16.5% 10.8%
security contributions also in the end increase
Insurance K65 Insurance 3.7% -- 6.7%
Land lease L68 Land rent/lease 1.6% -- 0.7%
Legal, accounting M69 Legal, accounting 2.9% 1.7% 2.8%
+HDG R]FH FRQVXO W LK7D Management 2.9%
consulting -- 2.8%
Laboratory charges M71 Engineering, -- 0.2% 0.1%
laboratory
Patents and royalties M72 R&D -- 27.3% 13.6%
Communication M73 Communication 0.2% -- 0.2%
Administrative support N82 Administrative 6.1% -- 6.2%

» A value chain column with annual domestic
purchases from other industries was added to

support

the core input-output table.

60

C20-N82

Total domestic supply costs

1RWH WKH FRGHV & 1 DUH VR FDOOHG 1%$&( FRGHVY 7KHVH FRGHY DUH QHFH)
used in Input-Output tables, which are used to estimate the indirect and induced values.
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'L -HUHQW FDSDFLWLHYV

Gupta estimated the costs for a standard unit of a

1 MW hydrogen plant and assumed implicitly that costs
are proportional to capacity. The Power2X plant is
assumed to correspond to a 250 MW plant. Although in
reality, a hydrogen plant and an eSAF plant (and their
capacities in MW) are not directly comparable . Gupta
reported the costs in US$, the data are from 2023 and
the purchasing power in Switzerland is

slightly higher than in the Netherlands. For simplicity,
the costs reported by Gupta are multiplied by 250
(capacity of eFR plant) to obtain an initial cost estimate
for eFR in this study.

Chen et al. made their cost calculations for a plant

of roughly three times the size of the Power2X plant.
The plant considered by Chen et al. processes 8,750
kmol/h with an assumed 8,000 operational hours per
year. Since 1 metric tonne corresponds to 31.2 kmol,
this means that the Chen plant consumes 2,244 kton
of feedstock %¢ which is three times as much as the
750 kton of feedstock (renewable methanol) that the
Power2X plant is estimated to need. The Chen plant
produces 367 kton ethylene per year and 373 kton
propylene per year, and an undisclosed quantity of C4+
as a by-product. Thus, the output of the Chen plant is
more than 2.5 times the output of 250 kton per year
estimated for eFR. For the cost estimates for eFR, the
Chen plant is assumed to be 3 times as large as eFR.

'L -HUHQW FXUUHQFLHYV

For Chen, the costs are from 2019 when the US$

sold on average for EUR 0.893 %7, The price index of
January 2026 compared to January 2019 is 1.307 8,
The most recent data on the purchasing power
compared to the US$ are from 2023 and were
0.730695 for the Netherlands and 13.88 for Taiwan
(where the Chen plant is located) %°. The exchange rates
in 2023 were EUR 1.0813 for one US$ and 33.743
TWD for one US$, respectively, according to the same
Eurostat data on exchange rates. Thus, after correcting
for exchange rates, the purchasing power parities

are 0.68 for the Netherlands and 0.41 for Taiwan
respectively ¢°. This means that an average person

in America could buy more for the same dollar than
someone from the Netherlands and even more so

than someone from Taiwan.

Harmonising
The costs from the Chen report are multiplied by
0.64, which is calculated as follows:

* 0.64=
¢ 0.33 (the Power2X plant is 3x as small as

C. List of abbreviations

Abbreviation Full form

the Chen plant) CapEx / CAPEX Capital Expenditure
* x0.893 (US$to EUR in 2019) CBS Centraal Bureau voor de Statistiek (Statistics Netherlands)
L | FRQVXPHU SULFH LQ5DWLRQ LQ WKH 1HWKHLAODQGV Central European Pipeline System
2019-2026) - —
 x0.68/0.41 (purchasing power parity correction EASA European Union Aviation Safety Agency
based on the most recent available data) eFR eFuels Rotterdam
As noted earlier, Gupta allocated costs to industries, EIB European Investment Bank
but Chen et al. did not. Thus, we made assumptions . ) )
. . EPC Engineering, Procurement and Construction
about the allocation of costs to suppliers for the
costs reported by Chen. In addition, construction ERM Environmental Resources Management
costs were assumed to be evenly distributed eSAF Synthetic Sustainable Aviation Fuel
betw_ee_n building con.structlc_m.,.cwll engl_neerlng.and EU-ETS EU Emissions Trading System
specialised construction activities (e.g., installation and
maintenance of utility connections). We present the (=. OLQLVWU\ RI (FRQRPLF $+.DLUV
costs reported by the two studies after conversion to FID Final Investment Decision
H)5 DQG FRPSDUH WKRVH ZLWK WKH 4QDO HVWLPD[\_A(EV Full-Time Equivalent
It can be seen that Chen et al. have more data on GDP Gross Domestic Product
engineering aspects, and the estimated costs of GW Gigawatt
Power2X are based on the Chen paper for: HEFA Hydroprocessed Esters and Fatty Acids
« Operating supplies (mainly chemical reactants) IATA International Air Transport Association
e /DERUDWRU\ FKDUJHV WR FRQ4UP WKH RULJL|Q RgIS Independent Chemical Information Service
feedstock) ITIC OECD International Transport and Insurance Costs Dashboard
* Royalties and patents (for methanol reforming)
MtJ Methanol-to-Jet
Guptainhispaperonthehydrogenp|anthasmore 1$&( 1RPHQFODWXUH RI (FRQRPLF $FWLYLWLHYV (8 LQGXVWU\
GDWD RQ 4QDQFLDO DVSHFWV DQG HVWLPDWHG FRAMWV RI North Atlantic Treaty Organization
Power2X are based on this paper for. OECD Organisation for Economic Co-operation and Development
« Construction maintenance PBL Planbureau voor de Leefomgeving (Netherlands Environmental Assessment Agency)
e Telecom PJ Petajoule
* ITservices ) PtX Power-to-X
¢ Legal, accounting S
« +HDG R]JFH FRQVXOWLQJ RED Renewable Energy Directive
e Communication RVO Rijksdienst voor Ondernemend Nederland
* Administrative support SAF Sustainable Aviation Fuel
SDL Stimulering Duurzame Luchtvaart
STIP Sustainable Transport Investment Plan

55 A 1 MW gas plant produces 5,000 — 7,500 MWh per year. At 40-50% conversion rate, one kton eSAF would be equivalent to 4,700 — 6,000 MWh per year. The lower
bound MW estimate to produce 250 kton eSAF would be 250 * 4,700 / 7,500 = 156.6 MW. The upper bound MW estimate would be 250 * 6,000 / 5,000 = 300 MW,

with an average of about 250 MW.

56 8,750 kmol/h x 8,000 hours / 31.2 kmol per tonne = 2,244,000 tonne or 2,244 kton per year.

57 Eurostat, ert_bil_eur_a.

58 Eurostat, prc_hicp_minr, total of goods. The index value for January 2026 was 134.79 and is divided by the index value for January 2019 which was 103.13.

59 World Bank, PPP conversion factor, GDP (LCU per international $)
60  The Netherlands: 0.730695 / 1.0813 = 0.68. Taiwan: 13.88 / 33.743 = 0.41.
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