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1 Introduction

The government of The Netherlands expects that, while doing business, Dutch companies conduct due diligence in
line with the OECD Guidelines for Multinational Enterprises, 2011 (hereafter: OECD Guidelines), which means
identifying, preventing, mitigating and accounting for actual and potential adverse impacts in their own operations, their
supply chain and other business relationships. Companies are expected to carry out due diligence process by
implementing the six due diligence steps? outlined in the OECD Due Diligence Guidance for Responsible Business
Conduct?, 2018 (hereafter: OECD RBC Guidance).

In this context, Arcadis B.V. has been hired by RVO and Ministry of Economische Zaken en Klimaat (EZK) to perform

a preliminary RBC risk analysis for hydrogen import to the Netherlands. This request has originated from a request by
the Dutch Parliament (April 2022) to identify Responsible Business Conduct (hereafter: RBC) risks associated with the
import of hydrogen to meet the increasing hydrogen demand in the Netherlands.

Specifically, the request is aimed at gaining insight into the risks and opportunities for the sustainable hydrogen trade

by analyzing:
The potential RBC risks and opportunities in the hydrogen import chain, per step in the supply chain.

2. The potential RBC risks in the hydrogen import chain at the country (of origin) level, focusing the analysis on
selected countries; and

3. The extent to which the proposed European legislation (specifically Corporate Sustainability Reporting Directive
CSRD and Corporate Sustainability Due Diligence Directive CSDDD) provides sufficient safeguards for managing
RBC risks.

! The six due diligence steps include:

Embed Responsible Business Conduct into policies and management systems;

Identify and assess adverse impacts in operations, supply chains & business relationships;

Cease, prevent or mitigate adverse impacts;

Track implementation and results;

Communicate how impacts are addressed; and

Provide for or cooperate in remediation when appropriate.

2 The OECD RBC Guidance takes the high-level principles embodied in the international frameworks, such as UNGPs and OECD Guidelines for
Multinational Enterprises, and proposes a multi- step process to support supply chain due diligence.

oA R
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2 Approach and Scope of the Assessment

The OECD Guidelines encourage the positive contributions that business can make to economic, environmental and
social progress (opportunities), but also recognize that business activities may result in actual or potential adverse
impacts (risks). To that end, Responsible Business Conduct (hereafter: RBC) risks refer to the risks associated with
the environmental and social impact/risk that can be caused by an activity, considering its significance and likelihood.
These risks are distinct from risks that are financially material® for the activity itself; financially material risks relate to
the impact that environmental and social risks may have on the business itself. It should, however, be noted that an
overlap between these two types of risks is possible.

One of the steps recommended in the OECD RBC Guidance is for businesses to carry out a scoping exercise,
including in its supply chain, where RBC risks are most likely to be present and most significant. This exercise should
consider, amongst other, sectoral and geographic factors, and enable business to prioritize the most significant risk
areas for further assessment.

The overall objective of the analysis is to provide a method of scoping the RBC risks and opportunities associated
withactivities that are part of, or related to, the international hydrogen value chain. The analysis and its results aim
tosupport the decision-making process of business organizations (promoters) with regards to the import of sustainable
hydrogen. The analysis furthermore aims to help said organizations in prioritizing the most significant topics for further
assessment.. The results of this assessment provide an overview of potential (high-level) risks considering:

1. Activity-specific contextual risks and opportunities; and

2. Country-specific contextual risks.

« Relevance « Relevance for a

for a supply Activity- Country- country
chain SF:?S(:?C AND/OR specific + Governance of
element opportunity Risk E&S topics
Overall » Topics for which
contextual detailed project-specific
risk analysis is
recommended

Figure 2-1 Approach

3 As outlined in the OECD RBC Guidance: “For many enterprises, the term “risk” means primarily risks to the enterprise — financial risk, market risk,
operational risk, reputational risk, etc. [...]. The Guidelines however refer to the likelihood of adverse impacts on people, the environment and
society that enterprises cause, contribute to, or to which they are directly linked. In other words, it is an outward-facing approach to risk.”
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The overall contextual risk can be relevant for further analysis, when either or both activity-specific and country-
specific contextual risk/opportunity is significant and/or likely. For these risks detailed project-specific analysis is
recommended.

The service includes three steps (Figure 2-2), which are described in the sub-sections below.

e N e N e N
Identify potential RBC risks Investigate which RBC Compare key EU
Objectives in the different steps of the risks are relevant for regulation against the
hydrogen value chain potential export countries identified risks
A J/ A J/ . /
/ \ / \ /Compare against 2 key \
regulations:
. . 5. Corporate
1. Map thelh}/drogen 3. List cogntrles to be Sustainability Reporting
supply chain; and analyzed; and Directive (CSRD); and
2. ldentify potential RBC 4. Analyze RBC risks in 6. Corporate !
risks and opportunities selected countries. ' P

Sustainability Due
Diligence Directive

N AN S \em

Figure 2-2 Steps and tasks

It is important to highlight that the initial scoping proposed in this report can only provide contextual information in early
stages of the development of an international hydrogen value chain. Importing companies should be aware that this
initial scoping must be followed by due diligence processes in accordance with the “OECD Due Diligence Guidance for
Responsible Business Conduct’. As recommended in the latter, the due diligence process should be integrated into
the risk and impact management system of the promoter, and should allow the identification, prevention and
management of environmental, social and governance risks associated to the hydrogen supply chain.

2.1 Map the hydrogen value chain

As an initial step in the assessment, a generic hydrogen value chain has been outlined (Figure 2-3). The figure below
combines the two types of hydrogen (“green”, and “blue”), which only differ in production method and source of inputs
needed for production. The “grey” hydrogen is not considered in the analysis as it is not planned to import such
hydrogen to the Netherlands. In terms of “green’ hydrogen, electrolysis is considered. “Blue” hydrogen production
refers to steam methane reforming or gasification of coal and CCS. In the conversion & transformation phase, the
assessment also considers hydrogen carriers such as synthetic fuel, ammonia, and H-LOHC.
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Figure 2-3 Hydrogen value chain
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2.2 Identify potential international RBC risks and
opportunities at the supply chain level

A comprehensive list of potential risks and impacts that are typical for hydrogen-related projects has been identified.

As references for potential RBC topics, the following publications and frameworks were used:

1. MVO Nederland (October 14, 2022). CSR themes & SDGs. https://www.mvorisicochecker.nl/.

2. PtX Hub Berlin. PtX. Sustainability Dimensions and Concerns. https://ptx-hub.org/wp-
content/uploads/2022/05/PtX-Hub-PtX.Sustainability-Dimensions-and-Concerns-Scoping-Paper.pdf.

3. Oeko-Institut Working Paper (2021). Working Paper Sustainability dimensions of imported hydrogen. Working
Paper 8/2021. https://www.oeko.de/en/publications/p-details/sustainability-dimensions-of-imported-hydrogen.

4. Proposal for a Directive of The European Parliament and of The Council on Corporate Sustainability Due Diligence
and amending Directive (EU) 2019/1937 and annex (February 23, 2022); and
https://ec.europa.eu/info/publications/proposal-directive-corporate-sustainable-due-diligence-and-annex_en

5. OECD Due Diligence Guidance for Responsible Business Conduct (2018).

Arcadis internal experts, who have experience in hydrogen-related projects, have been involved in shortlisting the risks
that can be potentially relevant for the activities performed in the different phases of the hydrogen value chain.

As a next step, Arcadis experts assessed which risks are relevant (in terms of severity and probability) for each step of
the identified value chain. The results are provided in a table format (Table 2-1).

Table 2-1 Supply chain level risk and opportunity presentation format
Topic  Risk/ Potential supply chain element Inputs Hydrogen Conversion & Transportation & Storage
opportunity risks and opportunities production transformation distribution

Green Blue Green Blue

For each of the risks and opportunities from the pre-defined list it is indicated in which element of the value chain it is
potentially relevant.

The summarized results are provided in Chapter 3.1 of this report. The detailed analysis is provided in Annex A.

2.3 List countries to be analyzed

A sample of countries has been selected to be analyzed in the study. Given that the actual hydrogen supply chains are

not yet existing and the hydrogen market is still in early stages of development the countries were selected based on

the following criteria:

a. Geographical distribution (one country per region).

b. Biggest planned amount of hydrogen export by 2030 within the countries from the same region (based on the study
published by International Energy Agency?).

c. The country has a hydrogen strategy with a focus on hydrogen export; and

d. Whether or not there are MoUs® with the Netherlands, or Dutch harbors.

Based on these criteria, countries with highest priority to be included in this analysis were determined (Table 2-2). For
each case, a comment with a rationale has been also provided.

4 Global Hydrogen Review 2022 (windows.net)
5 Whether or not there is an existing MoU does not indicate which country will export hydrogen to The Netherlands first
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Table 2-2 List of countries selected for further assessment

Country Region/continent  Hydrogen strategy with focus on export Bilateral trade agreement or signed

Latin America

Oman Middle East
Australia Australia
Denmark Europe

South Africa = Africa

USA North America

Kazakhstan = Asia

2.4

Hydrogen strategy that focusses on both
domestic deployment and export of
hydrogen. Very recently there was also a
trade mission between the Netherlands and
Chile to promote the export of green
Hydrogen to the Netherlands (November
2022).

Ambition to export 1Mt in 2030.

Australia’s National Hydrogen Strategy
(2019) targets clean hydrogen (blue and
green) production and becoming an export
hub in renewable and low-carbon hydrogen
and ammonia.

Feasibility study to import green hydrogen to
Rotterdam

National strategy promotes export of green
hydrogen and e-fuels. The Power-to-x
strategy is accompanied by plans to expand
renewable energy production. Belgium,
Denmark, Germany and Netherlands signed
an agreement to co-operate on offshore
wind power and hydrogen production.
Hydrogen roadmap which considers
hydrogen export.

The U.S. Department of Energy has
published the National Hydrogen Strategy
and Roadmap (September 2022). One of
the key strategies is to target strategic, high-
impact uses for clean hydrogen, which
includes long-term opportunities for
exporting clean hydrogen or hydrogen
carriers.

Kazakhstan aims to become a leading
producer and exporter of renewable
hydrogen. Ambition is to build a Green
Hydrogen Production and Distribution Hub
in Kazakhstan in collaboration with EU.

MoU’s/SOls
MoU with the Port of Rotterdam and the
Netherlands

MoU with the Netherlands
MoU with the Port of Rotterdam.

MoU between Denmark and Netherlands for
joint cooperation on green tech (including
hydrogen) and trade to meet 2030 climate
targets.

MoU with the Netherlands in progress

SOl between USA and Netherlands to
collaborate on collecting, analyzing, and
sharing information on hydrogen production
and infrastructure tech.

No information on trade agreement available

Strategic partnership between Kazakhstan
and EU signed.

Analysis of RBC risks in selected countries

Following the risk-based approach recommended by the OECD Guidelines for Multinational Enterprises, Arcadis

proposes that with regards to the development of a hydrogen value chain, importing companies should conduct a

country-specific contextual risk analysis, which should include:

1. Review of applicable policies, standards and procedures (Environmental and Social Management System) set by
the promoter in order to initiate a project or opportunity.

2. Review of applicable local regulatory and policy requirements for the hydrogen supply chain.

3. Review of applicable Dutch regulatory and policy requirements for importation; and

4. Risk assessment by the importing company, for which the scope will depend on the level of Environmental, Social
and Governance risks associated with the hydrogen supply chain in the country(s) of origin. Arcadis is proposing a

categorization that considers:

a. The existence of local regulation that addresses the environmental, social and governance risks associated to
the hydrogen supply chain;
b. The performance of the country on global indexes that include Environmental, Social and Governance topics.
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https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.hydrogen.energy.gov%2Fpdfs%2Fclean-hydrogen-strategy-roadmap.pdf&data=05%7C01%7Cmilda.malinauskiene%40arcadis.com%7C6cc5e61620114418ecb208dacdf27b06%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C638048740087900239%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=La4FSMd2D9c%2FYslxldQ8vZHxdHoJPs%2BGmdcxW%2FG9GrI%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.energy.gov%2Feere%2Farticles%2Fcollaboration-between-united-states-and-netherlands-focuses-hydrogen-technology&data=05%7C01%7Cmilda.malinauskiene%40arcadis.com%7C6cc5e61620114418ecb208dacdf27b06%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C638048740087900239%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=JHIAW3HtrsXDE7W15YPxPGmkZFX4PLQgwrWbaLqQXZ0%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.euractiv.com%2Fsection%2Fenergy%2Fnews%2Feu-signs-strategic-partnership-with-kazakhstan-on-green-hydrogen-raw-materials%2F&data=05%7C01%7Cmilda.malinauskiene%40arcadis.com%7C6cc5e61620114418ecb208dacdf27b06%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C638048740087900239%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=r3zqFQMuXi2cUtshPQRM1Pjdd4c2idFgv2AFLHIk0EU%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fastanatimes.com%2F2022%2F10%2Fkazakhstan-and-eu-to-build-hub-for-green-hydrogen-production-and-distribution%2F&data=05%7C01%7Cmilda.malinauskiene%40arcadis.com%7C6cc5e61620114418ecb208dacdf27b06%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C638048740087900239%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=Ialmhnby4cYs60Krrj5kD6VJYUgImHeHS%2BL1tPqGj6E%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fastanatimes.com%2F2022%2F10%2Fkazakhstan-and-eu-to-build-hub-for-green-hydrogen-production-and-distribution%2F&data=05%7C01%7Cmilda.malinauskiene%40arcadis.com%7C6cc5e61620114418ecb208dacdf27b06%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C638048740087900239%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=Ialmhnby4cYs60Krrj5kD6VJYUgImHeHS%2BL1tPqGj6E%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.euractiv.com%2Fsection%2Fenergy%2Fnews%2Feu-signs-strategic-partnership-with-kazakhstan-on-green-hydrogen-raw-materials%2F&data=05%7C01%7Cmilda.malinauskiene%40arcadis.com%7C6cc5e61620114418ecb208dacdf27b06%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C638048740087900239%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=r3zqFQMuXi2cUtshPQRM1Pjdd4c2idFgv2AFLHIk0EU%3D&reserved=0
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In the case of this report, which includes a selection of seven countries, the list of external data sources

includes the following®:

« Corruption Perceptions Index (CPI) The ABCs of the CPI: How the Corruption... - Transparency.org;

« Environmental Performance Index (EPI) About the EPI | Environmental Performance Index (yale.edu);

« Equator Principles List of Designated and Non-designated Countries Home Page - Equator Principles
Association (equator-principles.com)

* Global Peace Index (GPI) Global Peace Index Map » The Most & Least Peaceful Countries
(visionofhumanity.org);

* Global Slavery Index The Index | Global Slavery Index;

*  World Bank Open Data database World Bank Open Data | Data;

* Regulatory quality index Regulatory quality by country, around the world | TheGlobalEconomy.com;

»  World Governance Indicators (WGI) WGI 2022 Interactive > Documentation (worldbank.org); and

*  Women Peace and Security Index (WPS) WPS-Index-2021-Summary.pdf (georgetown.edu).

c. The relevance of the Environmental, Social or Governance topic, on the basis of an inherent feature, its value or
its status. In this report, the assessment has considered, among others, if:
+ Aresource is scarce;
« A resource accommodates a high rate of threatened or unique species;
« Aresource provides ecosystem services that are essential for the wider ecosystem;
* Aresource or social group is subject to a special regulatory regime;
« Aresource is highly significant in terms of use by human groups/species and which cannot be replaced by
an alternative;
« Aspect is highly significant for the well-being of human groups.

Depending on the applicability of one or more of these criteria (a, b and/or ¢ above), an overall risk category is
assigned to the topic for each country. The categories are presented in Table 2-3.

Table 2-3 Explanation of risk categories

Triggers contextual project Besides the review of the promoter's E&S management system, and the local

level analysis and Dutch regulatory and policy frameworks, it is recommended to execute a
contextual analysis of this topic at the project level, prior to engaging in the
activity.

Does not trigger contextual At the country level, this topic is not a contextual risk for the project. The initial

project level analysis scanning can focus on the review of the promoter's E&S management system,
and the local and Dutch regulatory and policy frameworks that are applicable to
the project.

Insufficient information Available information’ is not sufficient for the risk assessment.

available

The approach described above was taken to assess RBC risks at the country level for the selected countries. The
summarized results of the categorization per risks, for each of the selected countries, are provided in Chapter 3.2 of
this report. The detailed analysis is provided in Annex B.

8 For detailed description of the indexes please refer to Annex C
7 Publicly available information in English language
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3 Results

In this section both results per step of the value chain and country level are presented.

3.1 Potential RBC risks and opportunities at the supply
chain level

The table below provides an overview of the risks® and opportunities that are potentially relevant for each element of
the hydrogen value chain. The analysis considers ‘green’ and ‘blue’ hydrogen only. ‘Grey’ hydrogen is not assessed as
it is not planned to be imported into to the Netherlands. When a particular risk is relevant for a component of the value
chain, the corresponding box is marked with an x. A bold x indicates a higher risk, while a regular x indicates a lower
risk. The detailed analysis is provided in Annex A.

8 Note: The risk allocation for each step of the value chain considered a conservative scenario. The risks were assessed having in mind large-scale
projects.
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Table 3-1 Potential RBC risks and opportunities in the hydrogen supply chain (x- higher risk, x- lower risk)

Hydrogen value chain

Transportation &

Inputs Production Conversion & Transformation ST
Distribution

Risk/

Opportunity Potential supply chain risk and opportunities

Topics

Blue hydrogen
Hydrogen
compression
Hydrogen
liquefaction
Synthetic fuels
plant
hydrogenation
Pipeline
Shipping

o *
o i=
=2 [0}
° o
=
S [s)
=
> °
= >
c <
[ ()
2 3
(O] om

Green hydrogen

Biodiversity and . Activity can cause intervention, loss and/or fragmentation of
deforestation Risk ecosystems; alteration or disturbance of habitats X X X X X X X X X X X
Biodiversity and . - . .
deforestation Risk Activity can cause soil loss and/or erosion. X X X X X X X X X X X
. . . Activity generates significant amounts of atmospheric
Air pollution Risk emissions to air X X X X X X X X
Air pollution Opportunity ;I;hzi racthlty generates low amounts of atmospheric emissions X X
Waste & resources Risk Activity generates significant amounts of solid waste X X
Waste & resources Risk Activity generates significant amounts of hazardous waste X X
Waste & resources Risk Activity requires significant amounts of hazardous substances X X X X X X X X X X X X
Activity requires Critical Raw Materials (CRM), according to
Waste & resources Risk the EU list, such as iridium, platinum, tantalum, cobalt and X
= nickel
c
GE’ Waste & resources Risk Activity requires carbon sources (as a raw material) X X X X X X X
c
o Climate and energy Risk Activity requires significant amounts of electricity X X X X X X X X X X
=
LIEJ Climate and energy Opportunity Activity requires significant amounts of electricity X
Climate and energy Risk Activity requires significant amounts of heat energy or cooling X X X X X X X X X X
Climate and energy Risk Activity requires significant amounts of fuel X X X X X
Water use & water . - . R
availability Risk Activity requires significant amounts of fresh water X X X X
Water use & water . - . S
availability Risk Activity requires water desalination or other treatment X X
Water use & water Opportunity Activity requires water desalination or other treatment X X
availability
Watler use & water Opportunity Activity requires water desalination or other treatment X X
availability
Water use & water Risk Activity generates significant amounts of wastewater (including X X
availability brine from desalination)
Land restoration and Risk Activity requires cleaning up and restoring of mining sites after X X
regeneration use
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Table 3-2 Potential RBC risks and opportunities in the hydrogen supply chain (x- higher risk, x- lower risk) (cont.)

Hydrogen value chain

Transportation &

Social

Inputs Production Conversion & Transformation Bisriiuiiion
» ° =
c = © < =}
g2 | 58 2 2 g >
q Risk/ . : . o =@ 29 <} e S = =
Topics : Potential supply chain element risk and opportunities L ey = 88 2 [} o
Opportunity To | TO 2 c o o =3 =
TE £z E [ 5 | & »
o = > 2 >
n () o
Community health
and safety Risk Activity generates significant noise and vibration emissions X X X X X X X X X X X
(community impacts)
Community health N _
and safety Risk E:(odelﬁiltznt ;;:Iéiy of plants, storage tanks, pipelines, etc. and X X X X X X X X X X X
(community impacts) P )
Community health
and safety Risk Activity requires to develop additional infrastructure X X X X X X X X X X X X
(community impacts)
hgﬂ?suse & property Risk Activity requires relatively large areas of land and/or sea X X
Ir_lgﬂgs use & property Risk Sgg\‘;lltgsls typically related to engagement with indigenous X X X X X X X X X X X X
Child labor Risk Child labor is a contextual risk for the industry X X X X X X X X X X X X
Eg:ﬁzg 1?:;&2?]3 Risk Forced labor is a contextual risk for the industry X X X X X X X X X X X X
Egrrﬁ:g 1?:f(f)i(r: ﬁgg Risk il:]zjeus;r:;e of migrant workers is a contextual risk for the X X X X X X X X X X X X
Discrimination and . Discrimination and/or gender inequality is a contextual risk for
gender Risk the industry X X X X X X X X X X X X
Wage & Risk Not providing living wage is a contextual risk for the industry X X X X X X X X X X X X
renumeration
\(lai(e)lne c:]ire-based Risk Gender-based violence is a contextual risk for the industry X X X X X X X X X X X X
Freedom of - . L
association and Risk Freedom :)f_alisfom?tlo_n gnd/or collective bargaining is a X X X X X X X X X X X X
collective bargaining contextual risk for the industry
Health and safety at Risk Substa_nyal occupational health and safety risks are typical for X X X X X X X X X X X X
work the activity
ﬁgz::}r\cr:ent Risk Activity requires political commitment X X X X X X X X X X X X
ﬁgz::}r\cr:ent Risk \Cf;;zgr;:r;?:t is typically participating in the companies in the X X X X X X X X % X X X
Government . Government is typically participating in the companies in the
influence Opportunity value chain X X X X X X X X X X X X
Conflict and security Risk Activity typically requires security services X X X X X X X X X X X X

14

Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date: 28 February 2023
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Table 3-3 Potential RBC risks and opportunities in the hydrogen supply chain (x- higher risk, x- lower risk) (cont.)

Hydrogen value chain

Transportation &

Inputs Production Conversion & Transformation ST
Distribution

Risk/

Opportunity Potential supply chain element risk and opportunities

Topics

Hydrogen
liguefaction

c
c 2
[T
(S 7]
o o
S e
sg
s

o

Synthetic fuels

Green ammonia

hydrogenation
Pipeline
Shipping

Market distortion and . . .
competition Opportunity Domestic consumption X X
Market distortion and : . .
competition Opportunity Use of national transport infrastructure X X
Market distortion and . .
% competition Opportunity Opening of new export markets X X
< Market distortion and . Environmental and safety standards are not yet defined for the
& competition Risk activity X X X X X
2 Market _d'lstortlon and Risk _Thlrd parties (investors) typically have a significant stake in the X X X X X X X X X X X X X X
= competition industry
Market _d_lstortlon and Opportunity Thlrd parties (investors) typically have a significant stake in the X X X X X X X X X X X X X X
competition industry
Taxation Risk Taxation is a contextual risk for the industry X X X X X X X X X X X X X X
Corruption Risk Corruption is a contextual risk for the industry X X X X X X X X X X X X X X
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Many of the risks identified during the analysis are typical for large infrastructure and industrial projects, and handling
of energy carriers. All of the assessed risks are relevant for at least one element of the hydrogen supply chain. The
severity of these risks is largely dependent on the size and location of a specific project. Some of the evaluated risks
and opportunities can be considered as more specific to the hydrogen supply chain.

Key risks:

Renewable energy availability and additionality: green hydrogen requires renewable energy sources and this
needs to be ensured throughout the supply chain, including energy used for production, conversion and
transformation, transportation and storage. Additionality of green electricity is an important aspect to consider.
Water availability: hydrogen production stage requires significant amounts of water. In the locations where fresh
water is scarce, desalination and demineralization might be needed. Desalination is an energy-intensive process
and significant amount of brine is generated.

Critical Raw Materials: the so called critical raw materials® are required for the various technologies in the different
stages of the supply chain. For example, for the production of wind turbines and solar panels, but also for the
production of electrolyzers (metals such as platinum) needed for green hydrogen production. Mining of these
minerals involves significant environmental and social risks and impacts.

Carbon capture, storage and utilization technologies: blue hydrogen production requires fossil energy sources.
The opportunities to decrease the associated environmental impact rely on the availability of carbon capture
storage & utilization technologies. These technologies can be also relevant as a source for additional carbon
needed for transformation to synthetic fuel.

Land use: some activities, such as renewable energy generation, may require large areas of land. Like any other
big industrial and infrastructure projects, if hydrogen production plants are close to communities there can be
associated social risks. Especially if those communities include indigenous people and vulnerable groups.

Health and safety: in terms of health and safety it is worth mentioning that hydrogen itself is an explosive
substance. In addition, other hazardous substances can be used in production and conversion phases. To that end,
occupational health and safety as well as community health and safety risks are relevant. Emergency preparedness
and response is key.

Political commitment: because of the scale of hydrogen projects government is often involved and, therefore,
political commitment is needed in terms of policy and potentially also for infrastructure development.

Corruption: government involvement in some countries can contribute to an increased risk of corruption.
Environmental and safety standards: given that the hydrogen industry is in early stages of development, there is
a lack of national and international regulations and standards that are specific for hydrogen production and
transportation.

Key opportunities:

Renewable energy infrastructure development: depending on a specific location of hydrogen project, there can
be opportunities to develop (or to create a virtuous circle of) green energy infrastructure in the country.
Increasing water availability: development of desalination plants can also provide opportunity to increase (or to
create a virtuous circle of) fresh water supply in the country.

Infrastructure development: local infrastructure improvement opportunities may exist thanks to potential
government involvement.

Economic development: thanks to new workplaces and taxation.

9 Critical raw materials (europa.eu)
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3.2 Analysis of RBC risks in the selected countries

The table below provides an overview of the risks that are potentially relevant for each analyzed country. The detailed analysis is provided in Annex B.

Table 3-4 Potential RBC risks in the selected hydrogen import countries

Potential PO
supply chain Sl o] Australia Denmark South Africa Kazakhstan
element risk BB
criteria
Activity can
cause

intervention, loss

iodi i Lo . ’ . i j A g . ) Triggers proj Triggers proj Triggers proj

BNy O oy Sodverstyand  Tgerspoec TWOSPOSS Tiogerspraect  Trggespost Wit oot Tioges e
eeESEDD ecosystems; ecosystems level analysis level analysis level analysis

alteration or

disturbance of

habitats
Biodiversity Activity can Soil loss, Triggers project Triggers project Triggers project Triggers project Triggers project Triggers project Triggers project
and cause solil loss erosion, level analysis level analysis level analysis level analysis level analysis level analysis level analysis
deforestation and/or erosion. deforestation

Activity

i i g_ene_:r'ates ) ) Triggers project Triggers proj(_-:ct Triggers projt;:ct Triggers proj(_-)ct

Air pollution significant Air quality level analysis level analysis level analysis level analysis

amounts of

emissions to air

Activity . . Triggers project . . . .

generates Triggers project . Triggers project Triggers project
Waste & significant Waste level analysis [STRIETENES level analysis level analysis
resources . management

amounts of solid

waste

Activity . . . .

W generates Hazardous Triggers project lriggers prolt_act Titetgfeits prol_ect Triggers project Triggers project Triggers project
aste & - : level analysis level analysis : - -
TERIIES significant waste level analysis level analysis level analysis level analysis

amounts of management

hazardous waste

A_cti\_/i_ty requires Insufficient . . . . ) . . .
Waste & S|gn|f|ctant " Hazardous Triggers project information 'I'Irlgg:ers pIrOj(_act Tlrlggtlars plron_ect Tlrlggtlars plropct Tlrlggtlars plrop_act
resources ﬁmoun SO substances level analysis . evel analysis evel analysis evel analysis evel analysis

azardous

substances

Activity requires

Critical Raw

Materials (CRM), . X
Waste & according to the Critical Raw ﬁg%gef;glmé?g Triggers project Triggers project Triggers project
resources EU list, such as Materials Y level analysis level analysis level analysis

iridium, platinum,

tantalum, cobalt

and nickel.

Carbon sources:

Activity requires ambient air DAC,
Waste & carbon sources biogenic Triggers project Triggers project Triggers project Triggers project Triggers project Triggers project Triggers project
resources (as araw sources, level analysis level analysis level analysis level analysis level analysis level analysis level analysis

material) industrial point

sources CCU
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Australia
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18

Climate and
energy

Climate and
energy

Climate and
energy

Water use &
water
availability

Water use &
water
availability

Water use &
water
availability

Land
restoration and
regeneration

Community
health and
safety
(community
impacts)
Community
health and
safety
(community
impacts)
Community
health and
safety
(community
impacts)

Land use &
property rights

Land use &
property rights

Activity requires
significant
amounts of
electricity

Activity requires
significant
amounts of heat
energy or cooling
Activity requires
significant
amounts of fuel
Activity requires
significant
amounts of fresh
water

Activity requires
water
desalination or
other treatment
Activity
generates
significant
amounts of
wastewater
(including brine
from
desalination)
Activity requires
cleaning up and
restoring of
mining sites after
use

Activity
generates
significant noise
and vibration
emissions
Explosion risks
of plants, storage
tanks, pipelines,
etc. and products
toxicity.

Activity requires
to develop
additional
infrastructure

Activity requires
relatively large
areas of land
and/or sea
Activity is
typically related
to engagement

criteria
Energy mix,
energy poverty,
renewable
energy sources,
additionality
Energy mix,
renewable
energy sources,
additionality

Dependency on
fuel import

Water quality &
availability

Water
desalination

Wastewater
management

Mining site
restoration

EIA framework,
inclusion of
noise/vibration

Safety
regulations

EIA framework
applicable for
infrastructure
projects

Population
density

Presence of
indigenous
peoples

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project

level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis
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Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Insufficient
information
available

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project

level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project

level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project

level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project

level analysis

Triggers project
level analysis
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country-level
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Australia Denmark
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Kazakhstan
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Child labor

Forced labor
and human
trafficking

Forced labor
and human
trafficking

Discrimination
and gender

Wage &
renumeration

Gender-based
violence

Freedom of
association and
collective
bargaining

Health and
safety at work

Government
influence

Conflict and
security

Market
distortion and
competition

Market
distortion and
competition

with indigenous
peoples

Child labor is a
contextual risk
for the industry
Forced labor is a
contextual risk
for the industry
Presence of
migrant workers
is a contextual
risk for the
industry
Discrimination
and/or gender
inequality is a
contextual risk
for the industry
Not providing
living wage is a
contextual risk
for the industry
Gender-based
violence is a
contextual risk
for the industry
Freedom of
association
and/or collective
bargaining is a
contextual risk
for the industry
Substantial
occupational
health and safety
risks are typical
for the activity

Activity requires
political
commitment

Activity typically
requires security
services
Environmental
and safety
standards are
not yet defined
for the activity
Third parties
(investors)
typically have a
significant stake
in the industry

criteria

Prevalence of
child labor

Prevalence of
forced labor

Migrant workers,
conditions for
migrant workers

Discrimination
and gender
equality

Living wage

Gender-based
violence

Freedom of
association
and/or collective
bargaining

Occupational
health and safety

Political stability

Absence of
violence

EIA regulation

Regulatory
quality, rule of
law

Triggers project
level analysis

Triggers project

level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Insufficient Triggers proiect
information 0T B
available Y

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date: 28 February 2023

Triggers project
level analysis

Triggers project

level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project

level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project

level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis



ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

e coi%tt?n:[ll:\llel
Topic supply chain assesgment Chile Australia Denmark South Africa Kazakhstan
element risk

criteria

et Igﬁg)'gﬂ;rik Tax and Triggers project Triggers project Triggers project Triggers project Triggers project
for the industry enforcement level analysis level analysis level analysis level analysis level analysis

Corruption E(?r:{:)?ttijoarl\ I!;SSE Control of Triggers project Triggers project Triggers project Triggers project
p for the industry corruption level analysis level analysis level analysis level analysis
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The results of the analysis point to five environmental risks as being particularly noteworthy, since project level
analysis is triggered for all (or most, in the case of water) countries analyzed:

Biodiversity and ecosystems and soil loss, erosion, deforestation: biodiversity is under threat in all countries
analyzed, and as mentioned in section 3.1 of this report, almost every component of the hydrogen value chain can
generate negative impact on biodiversity. These topics are therefore considered to be a contextual risk in the
analyzed countries.

Carbon sources: potential contextual risk relates mostly to uncertainties surrounding carbon capture and storage
technologies. Pilot projects are being conducted in certain countries, but the technology has thus far not lived up to
the promises of its proponents.

Energy mix: green hydrogen production requires energy derived from renewable sources. While some countries
are doing better than others when it comes to decarbonizing their energy mix, the analysis indicates that all
countries analyzed are still reliant on fossil fuels. Another important matter within this context is the issue of
additionality. Caution should be taken to ensure that hydrogen projects do not simply use existing renewable
energy sources since this would increase the exporting country’s reliance on fossil fuels with regards to its own
consumption. Instead, hydrogen projects should contribute to the decarbonization of a country’s energy mix by
promoting the development of additional renewable energy sources.

Water'® & water desalination: water is a necessary input for hydrogen production. Countries such as Chile, Oman,
and Australia, as well as certain states in the USA, are already suffering from severe droughts. Countries such as
South Africa, the USA, and Kazakhstan also score poorly in the areas of water sanitation and drinking water. The
uncertainties resulting from these factors pose a contextual risk for hydrogen production. In areas where water is
scarce, it should also be considered whether hydrogen production for export does not further exacerbate water
scarcity. While water desalination may present a solution to this issue in some areas, there associated
environmental impacts such as those related to high energy intensity of this process as well as the management of
brine.

With regards to social risks, the results of the analysis point to three topics as being particularly noteworthy. The
social topics below triggered project level analysis for all countries analyzed:

Forced labor: while forced labor is more prevalent in some countries than others, reports indicate that to some
extent the forced labor occurs in all countries analyzed. It should therefore be considered as a contextual risk.
Migrant workers: in all countries analyzed, migrant workers are facing challenges and poor conditions to at least
some extent. In certain countries, such as Chile, current legislation inadequately protects migrants. In Oman,
slavery and trafficking are criminalized, but enforcement is reported to be weak. In other countries, such as
Denmark, steps are taken to protect migrant workers but exploitation persists. Given the possibility that migrant
workers fulfill positions in the hydrogen value chain, including low-skilled such as in construction, this topic is of
particular importance.

Discrimination & gender equality: while some countries are performing better than others with regards to
women’s safety and discrimination in the workplace, room for improvement is apparent in all countries analyzed.
Considering these matters in workplaces along the hydrogen value chain is considered to be of particular
importance.

None of the governance risks triggered a project level analysis in every country analyzed. Nevertheless, the following
topics are still considered noteworthy:

Tax and enforcement: this is a contextual risk in 5 out of 7 countries analyzed. For example, some of the countries
analyzed are considered to be tax havens. In other countries, the tax system is described as ‘secretive’, which
poses risks with regards to money laundering. The complexity of national tax systems and the diverse range of
risks that these systems may pose make the topic of taxation a contextual risk is some of the analyzed countries.
Political stability and Control of Corruption: both topics relate to the state of a country’s government.
Governmental bodies are likely to be involved in various aspects of the hydrogen value chain. Examples are the
formation of trade agreements between countries, as well as the development of large infrastructural projects for
hydrogen transport. A stable and reliable government is indispensable for ensuring a secure value chain. With
regards to political stability, project level analysis was triggered in 5 out of 7 countries analyzed. In the case of
corruption, project level analysis was triggered in 4 our of 7 countries. While these topics did not trigger project level
analysis in all countries, the importance of a stable and reliable government when it comes to the hydrogen value
chain should not be understated.

10 The topic of water triggered project level analysis in 6 out of 7 countries analyzed.
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4 EU Directives and hydrogen supply chain risks

This section presents a structured overview of the main components of two proposed EU directives the (1) Corporate
Sustainability Reporting Directive (hereafter: CSRD) and the (2) Corporate Sustainability Due Diligence Directive
(hereafter: CSDDD)., as well as the ways in which they are linked. Additionally, it indicates the extent to which the
European Sustainability Reporting Standards (implementing the CSRD) will require organizations to report on matters
related to the hydrogen value chain; and the extent to which the CSDDD would require organizations to perform
sustainability due diligence.

4.1 Corporate Sustainability Reporting Directive (CSRD)

The CSRD aims to improve the reporting of sustainability matters of undertakings, in order to ensure that adequate
information surrounding sustainability issues is publicly available!! . The directive revises the sustainability reporting
requirements set out in the Non-financial Reporting Directive!?. Through these new standards, the CSRD aims to
ensure that reported sustainability information is comparable, reliable, and easy to find for users'®. The CSRD’s
requirements cover various environmental, social, and governance (ESG) aspects of sustainability. It is an ambitious
directive that will require undertakings operating in the European Union to not only report but also to take action when
it comes to addressing their impact on society and the environment.

The Corporate Sustainability Reporting Directive was published in the Official Journal of the European Union on 16%
December 2022 having been formally adopted by the European Parliament and Council of the European Union in
November. The CSRD has entered into force on 5" January 2023 and its provisions will have to be integrated into
member states’ national laws after 18 months.

4.1.1 Companies in scope

The CSRD will affect both large and small undertakings operating in the EU. The new sustainability reporting
requirements under Article 1 of the CSRD will apply progressively from 2024-2028 to four categories of companies
(Table 4-1). Companies will be required to report on:

*  The impact of the company on sustainability matters; and

* Impact of sustainability matters on the company’s development, performance and position.

Table 4-1 Companies in scope!*

Year of reporting Who? Criteria
2025 on the financial companies already subject to Must be a large EU undertaking which:
year 2024 the NFRD * is a'public interest entity', and
* has more than 500 employees.
2026 on the financial large companies that are not Must meet two of the following criteria (either as a
year 2025 currently subject to the NFRD  single entity or on a consolidated group basis):

* Balance sheet total of EUR 20 million;

* Net turnover of EUR 40 million; and/or

* An average of 250 employees during the
financial year.

2027 on the financial listed SMEs (except micro Must (i) have securities listed on a regulated EU

year 2026 undertakings), small and non-  market; and (ii) meet two of the following criteria:
complex credit institutions and + Balance sheet total: EUR 4 million;
captive insurance * Net turnover: EUR 8 million; and/or

undertakings

11 csrD proposal (p. 3).
12 csrD proposal (p. 4).

13 csrD proposal (p. 3).
14 Table based on: https://www.consilium.europa.eu/en/press/press-releases/2022/11/28/council-gives-final-green-light-to-corporate-sustainability-
reporting-directive/
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Year of reporting Criteria

+ An average of 50 employees during the
financial year.

2029 on the financial third-country undertakings with  Meet the following criteria:

year 2028 net turnover above 150 million * Net turnover of EUR 150 million in the EU
in the EU if they have at least for each of the last two consecutive financial
one subsidiary or branch in years; and
the EU exceeding certain » Atleast one subsidiary or branch in the EU
thresholds which:

— For a subsidiary meets the criteria for
categories (2) or (3) above; and

— For a branch has a turnover of more than
EUR 40 million.

4.1.2 Sustainability matters covered

An overview of the sustainability matters on which the CSRD will require companies to report are presented in Figure
4-1 below?®.

& ) i . Role of administrative,
o Climate change adaptation L} I Equal opportunities for all management and supervisory

bodies, including composition

mmm Climate change mitigation ‘ - Working conditions ® o © Business ethics and corporate
L s culture
) MM%  Respect for human rights,
» Water and marine resources ##1#7 fundamental freedoms, and
....... democratic principles .F Political engagements,
including lobying activities

’\ Resource use and circular

r~
\

economy > o Management and quality of
Q/ relationships with partners,
including payment practices
A )
® Pollution
¥

ﬁ Internal control and risk
management system
[« |

E?

Biodiversity and ecosystems

Figure 4-1 Topics covered

15 Based on CSRD proposal (p. 45 - 46).
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4.1.3 Information to be reported

Management reports of undertakings covered by the CSRD must include information on sustainability matters.
Organizations will have to report on the impacts that concern not only their own operations, but also value chain
operations that are carried out by other entities. An overview of the information surrounding sustainability matters that
should be provided in particular is presented Figure 4-2'6. The CSRD requires companies to report on their due
diligence processes, and this part of the directive is therefore connected to the proposed Corporate Sustainability Due
Diligence Directive (CSDDD)Y.

B CSRD
|

Information . o o .
Type < Retrospective| | Qualitative & Quantitative Forward Iook|"9|>

- Role of administrative,
Informe.atlon management and CSDDD
Topic supervisory bodies

Business model & strategy Principal risks

|

|

|

Resilience to risks Adverse impacts Dependencies !
i

I

I

|

I

Opportunities Measures & results Risk management i
|

|

S |

|

Compatibility with transition

to sustainable economy & — Prevention
Paris Agreement
Consideration of stakeholder Mitigation

interests

Consideration of impact on

sustainability matters IREmECIETE

Implementation

Figure 4-2 Overview of the information surrounding sustainability matters that should be provided

16 Based on CSRD proposal (p. 42 - 45).
17 csSpDD proposal.
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4.1.4 Reporting Standards & Statutory Audit

CSRD requires companies to report using a double materiality perspective!® in compliance with European
Sustainability Reporting Standards (ESRS), adopted by the European Commission as delegated acts. Under the
proposed CSRD, European Financial Reporting Advisory Group (EFRAG) was appointed technical adviser to the
European Commission developing draft ESRS. EFRAG has proposed the draft ESRS to the European Commission.

An entity should disclose material sustainability information, including:

+ 3 tiers: sector independent, specific to a given sector and specific to a given entity;

« 5 reporting areas: governance, strategy, impact, risk and opportunity management, metrics and targets; and
+ 3 topics: environmental, social, governance/corporate.

The first set of 12 draft ESRS is composed of:

« Cross-cutting standards, which apply to all sustainability matters:
— Draft ESRS 1 General requirements; and
— Draft ESRS 2 General disclosures.

* Topical standards:

Environment:

— Draft ESRS E1 Climate change;

Draft ESRS E2 Pollution;

Draft ESRS E3 Water and marine resources;
Draft ESRS E4 Biodiversity and ecosystems; and
Draft ESRS E5 Resources and circular economy.

Social:

— Draft ESRS S1 Own workforce;

— Draft ESRS S2 Workers in the value chain;
— Draft ESRS S3 Affected communities; and
— Draft ESRS S4 Customers and end-users.

Governance:
— Draft ESRS G1 Business conduct.

ESRS 1 prescribes the mandatory concepts and principles to be applied when preparing sustainability statements
under the CSRD. A company should disclose all material information about its sustainability-related impacts, risks and
opportunities, in accordance with the applicable ESRS. In this context, ESRS 1 requires companies in scope to
disclose certain sustainability information irrespective of the companies’ judgment of their materiality, including
information on governance, strategy, management of impacts risks and opportunities, and metrics and targets related
to climate change. Under the ESRS, there are requirements to report standardized disclosures that apply to all entities
(sector-agnostic standards) and those that apply to entities doing business in one or several specific sectors (sector-
specific standards).

ESRS 2 sets out the disclosure requirements of sustainability reporting that are cross-cutting. This includes general
characteristics of the company and an overview of the company’s business but also specific disclosures on
compliance such as approximations in relation to value chain and boundaries, estimation uncertainty, changes in
preparation and presentation, and prior period errors. Additionally, disclosures about strategy, governance, and the
materiality assessment of sustainability impact, risks and opportunity are covered by ESRS 2

18 Note: the CSRD will require in-scope companies to disclose information on 'sustainability matters' that affect the company, as well as the impacts
of the company on sustainability matters.
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The commission will also adopt assurance standards to which auditors will have to adhere'® (CSRD proposal, 2021, p.
59) as CSRD requires limited assurance of sustainability reporting. For limited assurance, the main focus is to
understand the process that was used to compile the information that is being reported?°. Limited assurance usually
provides conclusions in negative form, stating that the practitioner has not identified any matters that point to material
misstatements?!.

4.2 Corporate Sustainability Due Diligence Directive
(CSDDD)

The CSDDD is a proposed Directive that aims to ensure that companies integrate human rights and environmental
considerations into their operations and governance practices; doing so should result in corporate behaviour that is
both more sustainable and more responsible??. The Directive places a corporate due diligence duty on companies.
The rules imposed by the Directive will require businesses to identify and end, prevent or mitigate negative impacts
and subsequently incorporate this into their reporting. The obligations placed on companies regarding adverse impacts
concern not only their own operations, but also value chain operations that are carried out by other entities?®. The
proposed CSDDD will significantly affect decision-making processes and operational processes of companies by
requiring them to take consideration of (potential) adverse impacts resulting from their actions. Companies are also
required to report on these processes and results, and the CSDDD is therefore intrinsically linked to the CSRD.

It should be noted that the CSDDD regulation is currently being negotiated by the Council and European Parliament.
The Council has concluded its position and the European Parliament is likely to do so in May 2023. The actual
obligations and scope of the directive will become clear after the trilogues which will start once the European
Parliament has voted on its position.

4.3 Companies in scope

The proposed Directive will apply to large EU companies as well as certain non-EU companies. The European
Commission?* identifies four categories of companies to whom the new rules will apply; an overview is presented in
Figure 4-3 below. The proposed rules could indirectly affect SMEs and supporting measures are therefore provided by
the proposed directive.

19 cSRD Proposal (p. 59).

20 Accountancy Europe (2021). FAQs on sustainability information assurance. Available at: https://www.accountancyeurope.eu/publications/fags-on-
sustainability-information-assurance/

21 CSRD Proposal (p. 37).

22 European Commission (n.d.). Corporate sustainability due diligence. Available at: https://ec.europa.eu/info/business-economy-euro/doing-
business-eu/corporate-sustainability-due-diligence_en

23 cSDDD Proposal.

24 European Commission (n.d.). Corporate sustainability due diligence. Available at: https://ec.europa.eu/info/business-economy-euro/doing-
business-eu/corporate-sustainability-due-diligence_en
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Large EU

> 500 employees a > 250 employees

-
> € 150 million > € 40 million
worldwide turnover worldwide turnover

Textiles & leather
' High impact sector +— Agriculture
o Mineral extraction

( 9.400 companies ) ( 4.500 companies )
Non-EU
> € 150 million > € 40 million
EU turnover EU turnover
( 2.600 companies ) ( 1.400 companies )

Figure 4-3 Applicability of CSDDD

4.3.1 Required Due Diligence actions

The proposed CSDDD requires companies to carry out several steps within the context of due diligence. These steps,
as outlined in articles 5 to 11 of the proposed CSDDD?, are presented in the figure Figure 4-4 below.

25 CSDDD Proposal (p. 54-59).
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CSDDD

Integrate due diligence into companies' policies Due diligence approach Code of conduct Implementation process

Identify actual and potential adverse impacts Company operations Subsidiary operations Operations in value chain

Seek
PRI L compliance LB Support SME
Prevent and mitigate potential adverse impacts |mp|em‘_ant assurance from investments to relationships in Collaborat_e _w'th
prevention . prevent and n other entities
. business e . compliance
action plan mitigate impacts
partners
Seek Make
. . o Neutralise Developand compliance investments Support SME Collaborate
Bring adverse impacts to an end & minimising impact or implement assurance to end relationships with other
extent minimise corrective from impacts and in entities
extent action plan business minimise compliance
partners extent

Establish and maintain complaints procedure Affected persons Workers' representatives Civil society organisations
n A . Carry out period Qualitative and quantitative Update policy based on
Monitor effectiveness of policy and measures A indicators outcomes

. . oy . Annual statement published on website
Publicly communicate on due diligence ( CSRD requirements ) (when company is not subject to CSRD)

Figure 4-4 Required due diligence steps

4.4 Relationship between directives

The CSRD and CSDDD are intrinsically linked. The obligations that the CSDDD places on undertakings with regards
to adverse impacts and due diligence must be reported on in accordance with the CSRD. The CSRD?® requires
undertakings to disclose information on:

+ Sustainability due diligence processes implemented.

+ Adverse impacts connected with the entire value chain.

+ Actions taken to prevent, mitigate or remediate adverse impacts.

The specific actions that companies need to take in this context are outlined in the CSDDD. Figure 4-5 below presents
an overview of both directives, as well the connection between them.

26 CSRD Proposal (p. 43).
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CSRD - Reporting CSDDD - Due Diligence

Adverse impact

Policy integration identification

Role of administrative, Business model & strategy
management and

supervisory bodies

Complaints procedure Adverse impact prevention
establishment & mitigation

Value chain

Effectiveness monitoring Ending adverse impact

Principal risks

Public communication

Figure 4-5 Connection between CSRD and CSDDD

4.5 EU Directives & Hydrogen Supply Chain Risks

The CSRD requires companies within its scope to report in compliance with European Sustainability Reporting
Standards (ESRS)?". The first set of (sector agnostic) draft standards was published in November 2022. The next table
presents an overview of the RBC topics relevant to the hydrogen supply chain that were analyzed in the study and the
extent to which the ESRS will require organizations to report on matters related to these risks. It should be noted that
sector specific standards will be presented at a later date?. Specific standards for the Energy Production and Utilities
sector are under development?. It is therefore likely that companies in the hydrogen production and transportation
sector will be subjected to additional requirements described in these standards.

Table 4-2 also maps which sections of the proposed CSDDD directive (Proposal adopted by Commission on 23
February 2022) cover specific topics.

Table 4-2 EU Directives & Hydrogen Supply Chain risks

Topic CSRD/ ESRS CSDDD

Biodiversity »  Biodiversity and ecosystems ESRS E4 - Biodiversity and CSDDD Annex Part |
and . Soil loss, erosion, deforestation ecosystems
deforestation
Air pollution e Air pollution ESRS E2 — Pollution General DD requirement
Waste & *  Waste, including hazardous waste ESRS E5 — Resource use and CSDDD Annex Part Il
resources * Hazardous substances, Critical Raw circular economy

Materials, carbon sources ESRS E2 — Pollution

ESRS E1 — Climate change

Climate and *  Energy ESRS E1 — Climate change CSDDD Annex Part Il
energy ESRS E2 — Pollution

2T EFRAG (November, 2022). ESRS draft. Available at: https://www.efrag.org/lab6

28 pwc (n.d.). Corporate Sustainability Reporting Directive. Available at: https://www.pwc.nl/en/topics/sustainability/esg/corporate-sustainability-
reporting-directive.html

29 EFRAG (November, 2022). Workshops for draft sector sustainability reporting standards. Available at: https://www.efrag.org/News/Project-
622/Calling-the-EFRAG-Community-Sector-Groups---Workshops-for-draft-Sector-Sustainability-Reporting-Standards
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Topic CSRD/ ESRS CSDDD
Water use & *  Water and wastewater ESRS E3 — Water and marine General DD requirement
water resources
availability ESRS E2 — Pollution
Land + E&S impacts related to mining site General requirement to report General DD requirement
restoration restoration on impacts, risks and
and opportunities in the value chain
regeneration
Community * Noise and vibration ESRS E2 — Pollution CSDDD Annex Part |
health and + Safety
safety
(community
impacts)
Land use & +  Communities, including indigenous ESRS S3 — Affected CSDDD Annex Part |
property peoples communities
rights
Child labor *  Child labor ESRS S1 — Own workforce CSDDD Annex Part |

ESRS S2 — Workers in the
value chain

Forced labor
and human
trafficking

Forced labor
Conditions for migrant workers

ESRS S1 — Own workforce
ESRS S2 — Workers in the
value chain

CSDDD Annex Part |

Discrimination

Discrimination and gender equality

ESRS S1 — Own workforce

CSDDD Annex Part |

and gender ESRS S2 — Workers in the
value chain
ESRS S3 — Affected
communities
Wage & * Living wage ESRS S1 — Own workforce CSDDD Annex Part |

renumeration

ESRS S2 — Workers in the
value chain

Gender-based

Gender-based violence

ESRS S1 — Own workforce

CSDDD Annex Part |

violence ESRS S2 — Workers in the
value chain
Freedom of *  Freedom of association and/or ESRS S1 — Own workforce CSDDD Annex Part |
association collective bargaining ESRS S2 — Workers in the
and collective value chain
bargaining
Health and *  Occupational health and safety ESRS S1 — Own workforce CSDDD Annex Part |

safety at work

ESRS S2 — Workers in the
value chain

Government +  Political stability ESRS G1 — Business conduct 1  General DD requirement
influence ESRS S3 — Affected
communities
Conflict and *  Security ESRS S3 — Affected CSDDD Annex Part |
security communities
Market +  EIAregulation General requirement to report General DD requirement
distortion and on impacts, risks and
competition opportunities in the value chain
Taxation « Tax General requirement to report General DD requirement
on impacts, risks and
opportunities in the value chain
Corruption «  Corruption ESRS G1 — Business conduct 2 General DD requirement
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To conclude, both directives require to address environmental and social impacts not only in the organization’s own
operations, but also in the entire value chain. While the scope of applicability of the CSDDD is not finalized yet, it is
clear that the CSRD will gradually cover a broad range of companies (approximately 50 000 companies in total),
including all large companies, listed companies and certain third-country undertakings. To that end, the companies
importing hydrogen to the Netherlands are likely to fall under the scope of CSRD.

Most of the environmental and social topics that were identified as potentially relevant for the hydrogen supply chain
are covered by specific topics in CSRD/ESRS and CSDDD (proposal). The topics that are not specifically mentioned
are likely to be identified by the importing companies given the general due diligence requirement of the CSDDD and
general requirement of the CSRD to report on material impacts, risks and opportunities in the value chain. As a result,
companies will still need to address and report on these matters in order to comply with the directives.
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5 Key takeaways

The study conducted by Arcadis aligns with the due diligence approach described in the OECD Guidelines for
Multinational Enterprises, 2011 and the OECD Due Diligence Guidance for Responsible Business Conduct, 2018.
More specifically, it supports the first sub-step in the identification and assessment of actual and potential adverse
impacts, which is to carry out a scoping exercise and identify RBC risks (including in the supply chain) considering,
amongst other things, information about sectoral, geographic risk factors. To that end, the results of this study may
support organizations in providing an approach for scoping contextual risks in the hydrogen supply chain.

While many of the risks and opportunities that were identified during this study relate to those that are typical for
industrial, infrastructure development and transportation activities, the following were identified as risks that are
especially relevant in the context of hydrogen supply chain:

* Renewable energy availability and additionality.

*  Water availability.

» Critical Raw Materials.

» Carbon capture, storage and utilization technologies.

* Health and safety.

* Political commitment.

» Corruption; and

» Environmental and safety standards.

Opportunities include:

* Renewable energy infrastructure development.
» Increasing water availability.

« Infrastructure development; and

» Economic development.

The conducted analysis exemplifies the fact that any potential risks and opportunities that may be present in the
international hydrogen supply chain should be considered in the local context. For example, the need for big quantities
of fresh water may be considered as a general risk but the implications of this risk will vary per country. Same can be
said for most environmental, social and governance risks and opportunities.

While the analysis has limited itself to 7 countries and was conducted at the country level, it provides a methodology
that could be implemented to assess hydrogen-related risks for any country.

The analysis highlights the topics that may require to implement further RBC due diligence steps in accordance with
the OECD guidelines given the sectoral and country context. Existing and upcoming legislation from the European
Union on Corporate Sustainability Due Diligence and Corporate Sustainability Reporting might also introduce
additional relevance. When a specific project is developed, compliance with local Environmental & Social Impact
Assessment (ESIA) regulations, organizations’ internal policies and in some cases also international standards, is
required.

The assessment and conclusions presented in this report demonstrate the many risks and opportunities associated
with the development of international hydrogen value chains. Both private and institutional stakeholders have
responsibilities when it comes to addressing and managing specific risks. It is therefore essential that these
stakeholders, both in the Netherlands as well as in countries from which hydrogen is imported, take an active
collaborative approach. Doing so will not only ensure risks are mitigated effectively, but also that benefits resulting
from the development and operation of an international hydrogen value chain are shared equitably.
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Potential
Topics XY Zreprﬁleﬁf'r'lizf Sreen Comment =l Comment
P Opportunity ) hydrogen hydrogen
opportunities
Activity can
i(;zgfveention In large-scale projects, the generation of electrical energy through wind farms Gas and coal extraction activities could generate this impact
Biodiversit) loss and/or ’ or photovoltaic/thermal solar farms require large areas of land, which can Severity: Impacts on biodiversity if the i?wolve large sur‘?acés
and / Risk fragmentation of X generate this impact. Severity: Impacts on biodiversity if they involve large X ecosystémsimd a high number of spe)(l:ies low resgtoration ca;’)acity
! . surfaces, ecosystems and a high number of species, low restoration capacity S - L o
deforestation zﬁgf;/tsi(t;rgsr, or long repair time, could be considered as highly severe. gelgir:ﬁnrepalr time, could be considered as highly severe. Probability:
disturbance of Probability: Medium.
habitats
Biodiversit Activity can The construction works, mainly electricity generation in large projects, could Gas and coal extraction activities could generate this impact.
and Y Risk cause soil loss X generate this impact. Severity: Prevention and/or rehabilitation measures are X Severity: Prevention and/or rehabilitation measures are required
deforestation andJor erosion required when the impact is generated, therefore it is considered moderately when the impact is generated, therefore it is considered moderately
) severe. Probability: Medium. severe. Probability: Medium.
Activity
generates Gas and coal extraction activities could generate this impact mainly
. . : significant during the operations phase. Severity: Air emissions are typical for
Air pollution Risk amounts of n.a. X mining activity, considered to be of high severity in sensitive
atmospheric receptors. Probability: Medium.
emissions to air
The activity
Air pollution Opportunit g;noel;ﬁ:ss()flow X The generation of renewable energy allows countries to move toward na
P pp Y . decarbonization and, therefore, initiate/promote the energy transition. e
atmospheric
emissions to air
Only during the closing phase of large wind and solar photovoltaic power
generation projects, large amounts of solid waste may be generated, such as
parts and pieces of wind turbines and supports and structures of photovoltaic
modules. The photovoltaic modules and wind turbines have a useful - . s :
N ) During the execution of coal exploitation projects, large amounts of
Activity ohperatlr}?tilfe (e.g.l 23 to gohyears). In the clozure ;l)hase of the prOJ;ect,l Zart of solid \%/aste can be generated é)uch as nc?n—éazardougs domestic and
them will be recycled and the rest corresponds to large amounts of soli ; : A
Waste & Risk gf?}%i;f{ X waste. The other hydrogen project facilities are not expected to produce X med#:rt;f; dwa?)t;il?levr?erI%.ri;ar?niﬁegggtrsegf Z\Iﬁsm m)?xgﬁnal
resources ar?'lounts of solid large amounts of solid waste in all their phases, compared to the power gis osal e;spwell a;l anqincre%sed capacity %r wgsrt)e disposal or
waste generation facilities in the closure phase and also most of them can be wagte tréatment Therefore. it is congidered to be of meZium
recycled too. " L L
Severity: Large amounts of waste may be generated at closure, possibly severity. Probability: medium.
requiring increased recycling prior to final disposal, as well as increased
capacity for waste disposal or treatment sites. Therefore, it is of medium
severity. Probability: medium.
During the operation phase and mainly in the closing phase of large solar
Activity photovoltaic/thermal power generation projects, hazardous waste from During the execution of coal exploitation proiects. large amounts of
generates photovoltaic modules may be generated, depending on their composition. hazar%ious waste can be energted Sevgritj' La; o gmounts of
Waste & Risk significant X Severity: A large amount of hazardous waste could be generated at closure, X hazardous waste may beggenerated eventu);IIy regquiring a greater
resources amounts of possibly requiring increased recycling prior to final disposal, as well as a . - h ! L
hazardous greater number of hazardous waste treatment or final disposal sites. It is gg:]s?gérzzsgfﬁ]feoéiS;alsg\'/seprﬁ;a:)?gk\;\f;f; t_rﬁfgzqiﬁrr::' Therefore, itis
waste considered of medium severity. : Y ’
Probability: Medium.
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Opportunity

Potential
supply chain
element risk
and
opportunities

Comment

A ARCADIS

Comment

Activity requires The execution of coal and gas exploitation projects could require
Waste & significant large amounts of hazardous substances such as fuels, explosives,
resources Risk amounts of n.a. oils and lubricants, depending on their size. Severity: Large amounts
hazardous of hazardous substances may be required, so it is considered
substances medium severity. Probability: medium.
Activity requires
Critical Raw
Materials
(CRM), Production of wind turbines and solar PV requires Critical Raw Material
Waste & ) according to the roduction of wind turbines and solar requires Critical Raw Materials.
resoUrces Risk EU list. such as Severity: considerable amounts of CRM mayb be required for large scale n.a.
iridium‘ generation of renewable energy. Probability: medium.
platinum,
tantalum, cobalt
and nickel
Activity requires The inputs for the production of hydrogen require gas and/or coal.
Waste & Risk carbon sources na Severity: Large amounts of gas and/or coal (carbon sources) may be
resources (as araw e required, which is why it is considered High severity. Probability:
material) High.
Activity requires The mining and hydrocarbon industries, depending on the size of
Climate and B significant their projects, could require large amounts of electricity in their
Risk n.a. o g ] .
energy amounts of processes. Severity: Large amounts of electricity may be required, it
electricity is considered medium severity. Probability: Medium.
Activity requires
Climate and Opportunity significant A fraction of the electrical energy generated for the process could be a na
energy pp amounts of contribution or donation for the neighboring community. e
electricity
Activity requires
' significant
g::rate and Risk amounts of heat n.a. n.a.
oy energy or
cooling
Activi . The mining and hydrocarbon industries, depending on the size of
" ctivity requires - ] . . )
Climate and Risk significant na their projects, could require large amounts of fuels in their processes.
energy ar?munts of fuel e Severity: Large amounts of fossil fuel may be required, it is
considered high severity. Probability: Medium.
. . Electrolysis requires sgmﬂpant amounts of fresh water which can b_e Seawater desalination could be used to supply significant amounts of
Activity requires produced though desalination process or fresh water could be obtained .
Water use & significant through the extraction of surface and/or groundwater. Severity: Significant freshwater, or freshwater could be obtained through surface and/or
watt_er B Risk amounts of amounts of fresh water are required, produced mainly through seawater groundwater gxtraqtlpn. Se\_/enty: Slgnlflcant amqunts of fregh v.vater
availability TR h ) ; could be required, it is considered medium severity. Probability:
fresh water desalination, it is considered medium severity. Wi
I igh.
Probability: High.
Obtaining fresh water for electrolysis could be done through desalination of
B ) seawater or by other methods for surface and/or underground water Obitaining fresh water could be done through desalination of
Water use & Activity requires treatm_er.lt : lination i . | . . ) seawater or by other methods for surface and/or underground water
water Risk \évatelr_ ) Se(\j/erlty. Desal mat(;on IS cznsmllt_areq ow severity, based °|n ixlstlfrf\g studies treatment. Severity: Desalination is considered low severity, based
availability esalination or and experience to date in desalination prqlects._ln general, the effects are on existing studies and experience to date in desalination projects
other treatment limited and due to the great dilution and dispersion capacity, no significant 2 ’
. Probability: High.
impacts are generated.
Probability: High.
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Potential
: supply chain
: Risk/ . Green Blue

Topics Opportunity acilnedment risk hydrogen Comment hydrogen Comment

opportunities

Activity requires
Water use & water The use of seawater lowers the pressure towards other sources of water The use of seawater lowers the pressure towards other sources of
water Opportunity desalination or X such as surface and groundwater used by the community and the X water such as surface and groundwater used by the community and
availability other treatment ecosystems. the ecosystems.

Activity requires . . —— . . _—
Water use & water A fraction of the fresh water obtained through the desalination process could A fraction of the fresh water obtained through the desalination
water Opportunity desalination or X be a contribution or donation to the neighboring community and agricultural X process could be a contribution or donation to the neighboring
availability other treatment activities. community.

Activity

generates Desalination of seawater for electrolysis could generate significant amounts
Water use & significant of brine. Severity: Brine discharge is considered low severity, based on Desalination of seawater could generate significant amounts of brine.

. amounts of existing studies and experience to date in desalination projects. In general, Severity: Brine discharge is considered low severity, based on

water Risk X o A ; ] ) X o ; ; . - -
availability wastewater the effects are limited and due to the great dilution and dispersion capacity, existing studies and experience to date in desalination projects.

(including brine no significant impacts are generated. Probability: High.

from Probability: High.

desalination)
Land ggt:gz reuqugﬁz The mining and hydrocarbon industries, depending on the size of
restoration . ng up their projects, could require to rehabilitate large areas of exploitation

Risk restoring of n.a. X . o PV s AR -

and mining sites sites. Severity: The rehabilitation of exploitation sites is considered to
regeneration 9 be of high severity. Probability: High.

after use
Community Activity The construction of the seawater desalination and electricity generation
health and enerates generates noise emissions and vibrations affecting sensitive receptors. The Mining and hydrocarbon operations will generate noise and vibration

: gener ’ impacts are also relevant for the wind farms. emissions affecting sensitive receptors. Severity: Noise and vibration

safety Risk significant noise X N o S . . X . ; - X

. P Severity: Noise and vibration emissions must comply with the regulations of emissions must comply with the regulations of each country;
(community and vibration ; o : . L . ° I
) - each country; therefore it is considered low severity. therefore it is considered low severity. Probability: High.
impacts) emissions Y

Probability: High.
Community Explosion risks The transportation of natural gas from the production sites to the
health and of plants, plant could lead to explosions or release of hazardous substances.
. storage tanks, Severity: There is a risk of explosion and release of hazardous
safety Risk I n.a. X ; LA - o= :
(community pipelines, etc. substances, but if transportation is carried out in line with safety
impacts) and products protocols so it is considered of medium severity. Probability:
p toxicity. medium.

. leen thg magnitude of ‘the power generation required fo_r a proleqt _an_d/or Given the magnitude of the project, additional infrastructure could be
Community Activity requires desalination plant, additional infrastructure could be required to minimize or required to minimize or avoid changes to access or the quality of
health and . to develop _av0|d changes to ac9e§s t_o good_s, eq“'pmeT‘" services, Or.baS'.C . goods, equipment, services or basic infrastructure. Severity: It is
safety Risk additional X infrastructure. Severity: It is considered medium severity, since it will depend X considered medium severity, since it will depend on the size of the
_(communlty infrastructure on t.he size of the project and the existing infrastructure situation in the project and the existing infrastructure situation in the territory.
impacts) territory. Probability: Medium

Probability: Medium. y: .
Activity requires In large projects, the generation of electricity through wind farms
Land use & relativel Ig rge (on/offshore) or photovoltaic/thermal solar plants require large areas of land. In large utility projects, they may require large areas of land.

. Risk Y larg X Severity: Large areas of land are required, therefore it is considered high X Severity: Large areas of land could be required, therefore it is

property rights areas of land - . S

and/or sea severity. ) considered severe. Probability: High.

Probability: High.

Activity is

Land use & typically related The projects could be developed in indigenous peoples’ territories, having The projects could be developed in indigenous peoples’ territories,
roperty rights Risk to engagement X the potential to impact them. Severity: if there is a presence of indigenous X having the potential to impact them. Severity: if there is a presence

prop 9 with indigenous territories, the severity is high. Probability: Medium. of indigenous territories, the severity is high. Probability: Medium.

peoples
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and
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Child labor is a

Comment

Child labor is not necessarily a contextual risk for renewable energy
production or water supply industries; however it can occur in certain
countries. Moreover, child labor is a contextual risk in the mining of, so called

A ARCADIS

Comment

Child labor is not necessarily a contextual risk for coal and natural
gas extraction industry, however it can occur in certain countries.

Child labor Risk ?;ntﬁ:ti';:zlursl?rk conflict minerals, which are part of the value chain in the renewable energy Severity: Child labor should not be common in the industry, but the
y industry. Severity: Child labor can occur in the industry, but the impact would impact would be highly severe. Probability: Medium
be highly severe. Probability: Medium
Forced labor is not necessarily a contextual risk for renewable energy
. produgtlon or water supply mdustr_les, however it can occur in certain In some countries there may be forced labor in the industry. Severity:
Forced labor Forced labor is countries. Moreover, forced labor is a contextual risk in the mining of, so Forced labor could exist in the industry. the impact would be highl
and human Risk a contextual risk called conflict minerals, which are part of the value chain in the renewable v, P gnly
o f p . g h - severe.
trafficking for the industry energy industry. Severity: Forced labor could exist in the industry, the impact Probability: Low
would be highly severe. y: '
Probability: Medium
Presence of
Forced labor migrant workers In some countries, migrant workers could work in the industry. Severity: In some countries, migrant workers could work in the industry.
and human Risk is a contextual lllegal migrant labor could exist in the industry would be highly severe. Severity: lllegal migrant labor could exist in the industry would be
trafficking risk for the Probability: Medium. highly severe. Probability: Medium.
industry
Dlsdsrlmlnattljon In thde m_dustrylgr in son:je counktrles‘ thirelcguld be dlscrn_'m.nat‘lon'an'd/olr In the industry or in some countries there could be discrimination
Discrimination isk an orlgeq er gender inequality tow?r chl)r ersint ﬁ'n. ustry. Sevelrlty. lescrlml'natlon and/or gender inequality towards workers in the industry. Severity:
and gender Ris inequality Isa and/o_r gender inequality could exist in the industry would be of medium Discrimination and/or gender inequality could exist in the industry
contextual risk severity. would be of medium severity. Probability: Medium
for the industry Probability: Medium. ty. y: )
Wage & I,i\lv(i); prv?l;'dénigs a In some countries, industry workers may not be ensured a living wage. In some countries, industry workers may not be ensured a living
rengmeration Risk contge xtugl risk Severity: the non-offering of a living wage could exist in the industry would be wage. Severity: the non-offering of a living wage could exist in the
for the industry of medium severity. Probability: Medium. industry would be of medium severity. Probability: Medium.
Gender-based In the industry or in some countries there could be gender-based violence In the industry or in some countries there could be gender-based
Gender-based Risk violence is a against industry workers. Severity: Gender violence could exist in the violence against industry workers. Severity: Gender violence could
violence contextual risk industry; it would be of high severity. exist in the industry; it would be of high severity.
for the industry Probability: Medium. Probability: Medium.
Freedom of
association In industry or in some countries freedom of association and/or collective . . . o
Freedom of o In industry or in some countries freedom of association and/or
association andor bargaining may not be ensured. collective bargaining may not be ensured. Severity: The prohibition
and collective Risk gollecltl\{e . Sevlccajrlty:‘ The %rohll()jltlon of asi;)%latw;n ar:jcf/ or collect_lve bargaining that of association and/or collective bargaining that could exist in the
bargaining argaining I a could exist in the industry would be of medium severity. industry would be of medium severity. Probability: Medium
contextual risk Probability: Medium. : : :
for the industry
Substantial
occupational While substantial occupational health and safety risks are not typical for In the mining industry (coal) and hydrocarbons (gas), supplies for the
Health and Risk health and renewable energy or water supply industries, it is a contextual risk in the production of hydrogen, the risks to health and safety at work are
safety at work safety risks are supply chain of renewable energy. Severity: risks to health and safety at work typical of the activity. Severity: risks to health and safety at work are
typical for the are typical of the activity and have high severity. Probability: Medium. typical of the activity and have high severity. Probability: Medium.
activity
Activity requires Lack of political commitment could generate delays or obstacles in the Lack of political commitment could generate delays or obstacles in
Government . o q installation and operation of the industry in certain countries. the installation and operation of the industry in certain countries.
; Risk political o o . : . s, - . . .
influence commitment Severity: Lack of political commitment could have high severity. Severity: Lack of political commitment could have high severity.
Probability: Medium Probability: Medium
G . In some countries, there may be participation of government companies in In some countries, there may be participation of government
overnment is ] . : e ; . ’
) the value chain when it comes to renewable energy generation or water companies in the value chain when it comes to extraction of natural
Government . typically L L o L S -
: Risk T supply. Severity: The participation of government companies in the value gas and coal. Severity: The participation of government companies
influence participating in hai |d be of medi . dth b isk of - in th | hai Id be of medi - dth b
the companies chain would be of medium severity, and there may be a risk of corruption, in the value chain would be of medium severity, and there may be a
bureaucracy and inefficiency. Probability: Medium. risk of corruption, bureaucracy and inefficiency. Probability: Medium.
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Potential
: supply chain
: Risk/ . Green Blue
Topics Opportunity glnedment risk hydrogen Comment hydrogen Comment
opportunities
in the value
chain
Government is
Government tya,l)rlt(i:;");tin in In some countries, there could be participation of government companies in In some countries, there could be participation of government
) Opportunity P pating the value chain, which could be an opportunity to substantially improve the companies in the value chain, which could be an opportunity to
influence the companies h fth ) - b ally i he i fth . .
in the value income of the respective nation. substantially improve the income of the respective nation.
chain
Activity typically ) h . . B ! In some countries or regions, security measures against terrorism or
Conflict and Risk requires Ir:as;)Eeenceoéjenstg:;?;:?r?flggst;jcetﬁgngromj:;ssursezvae?%ﬁ‘?ﬁ;gmﬁ;ﬂ;;‘ggﬁw crime may be necessary for mining operations. Severity: The need
security security ) ) - - A for security in the industry would be of high severity. Probability:
services in the industry would be of high severity. Probability: Medium. Medium.
Market economic value
distortion and Opportunity creation n.a. n.a.
competition
Market Use in national
distortion and Opportunity | transport n.a. n.a.
competition infrastructure
Market i
distortion and Opportunity Opening of new n.a. n.a.
o export markets
competition
Environmental
Market and safety
distortion and Risk standards are n.a. n.a.
competition not yet defined
for the activity
Third parties
Market (investors) In some countries, investors could be widely involved in the value chain. In some countries, investors could be widely involved in the value
distortion and Risk typically have a Severity: Investor participation in the value chain is considered medium chain. Severity: Investor participation in the value chain is considered
competition significant stake severity. Probability: Medium. medium severity. Probability: Medium.
in the industry
Third parties
Market (investors) In some countries, the arrival of companies that will invest is an opportunity In some countries, the arrival of companies that will invest is an
distortion and Opportunity | typically have a for the generation of local work and the collection of taxes for the country, opportunity for the generation of local work and the collection of
competition significant stake among others. taxes for the country, among others.
in the industry
Taxation is a . . . . o . . . .
Taxation Risk contextual risk In some countries, very high taxes could discourage investment. Severity: In some countries, very high taxes could discourage investment.
for the industry Taxes are considered high severity. Probability: Medium. Severity: Taxes are considered high severity. Probability: Medium.
Corruption is a . ) . . o In some countries corruption could put the supply chain at risk.
Corruption Risk contextual risk In some coyntnes: corruption could put ‘the suppl_y chain at r_|_sk.. Sevquty. Severity: Corruption in the industry could be of high severity.
- Corruption in the industry could be of high severity. Probability: Medium. L h
for the industry Probability: Medium.
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Potential
: supply chain
. NE ; Green Blue
Topics Opportunity glnedment risk hydrogen Comment hydrogen Comment
opportunities
Activity can
cause . . . . In large projects, the construction of the steam methane reforming
intervention, In large projects, the construction of the electrolysis plant could generate this (SMR) plant aéification carbon capture and storage. could
Biodiversity loss and/or impact. Severity: The impacts on biodiversity if they involve large surfaces, en eratpe thié?m act. S e\} erity: The i’rJn acts on bio d?v érsity if the
and Risk fragmentation of X ecosystems and a high number of species, low restoration capacity or long X i%]volve large sur'?acés ecosyé'tems anz a high number of specie);
deforestation Zﬁgfgtsi;irgsr, ﬁgs;;ﬁ;‘me, therefore, it could be considered highly severe. Probability: low restoration capacity or long repair time, therefore, it could be
disturbance of : considered highly severe. Probability: Medium.
habitats
— vty car
and Risk cause soil loss X Severlty: Prevention and/or rel'!a_bllltatlop measures are required when the X Prevention and/or rehabilitation measures are required when the
. - impact is generated, therefore it is considered moderately severe. : : L ;
deforestation and/or erosion. Probability: Medium impact is generated, therefore it is considered moderately severe.
Y- i Probability: Medium.
Activity
generates The production of hydrogen from fossil fuels generates emissions,
Air pollution Risk significant na X such as CO2 and other gases. Severity: CO- air emissions are
P amounts of e considered high severity, however, much of it would be captured and
atmospheric stored. Probability: Medium.
emissions to air
The activity
generates low - . :
Air pollution Opportunity | amounts of X The production of green hydrogen allows countries to decarbonize and move na.
- towards the energy transition.
atmospheric
emissions
Activity
generates
\r/gsagter Cgé s Risk significant n.a. n.a.
amounts of solid
waste
Activity
generates
Waste & Risk significant na na
resources amounts of e <
hazardous
waste
Activity requires The production of hydrogen through steam methane reforming,
Waste & significant depending on its size, requires large amounts of hazardous
reSOUICes Risk amounts of n.a. X substances (gas). Severity: Large amounts of hazardous substances
hazardous may be required, so it is considered medium severity. Probability:
substances medium.
Activity requires
C”"C?" Raw The manufacturing of electrolyzers requires Critical Raw Materials. Severity:
Materials ) o ) -
Waste & Risk (CRM) X As the manufacture of electrolyzers industrializes, the requirement for Critical na
resources . Raw Materials could increase, being considered as moderately severe. e
according to the Probability: High
EU list, such as Y- high.
iridium,
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Potential
: supply chain
: Risk/ . Green Blue
Topics Opportunity glnedment risk hydrogen Comment hydrogen Comment
opportunities
platinum,
tantalum, cobalt
and nickel
Activity requires The inputs for the production of hydrogen correspond to carbon
Waste & Ri carbon sources sources (gas and/or coal). Severity: Large amounts of gas and/or
isk n.a. X : S .- ;
resources (as araw coal (carbon sources) may be required, which is why it is considered
material) High severity. Probability: High.
Kot eaures The productonof pychogen roughdecosis equres g s o e et e oo of
energy Risk amounts of X %riigsge;téﬁ'g' E 2‘(;32?&%%%:&%?& O'f] electricity may be required, so it X electricity. Severity: Large amounts of electricity could be required,
electricity 9 ) - nign. so it is considered low severity. Probability: Medium.
Activity requires
Climate and . significant
energy Opportunity amounts of n.a. n.a.
electricity
Activity requires . . .
e ’ . R The production of hydrogen through methane reforming with steam
Climate and . significant In large projects, thermal elne.rgy could be required for the pquflcatlop qf the requires high temperatures. Severity: It is required to generate high
Risk amounts of heat X hydrogen produced. Severity: Thermal energy could be required, so it is X A e ] h 2
energy energy or considered low severity. Probability: Medium temperatures, which is why it is considered low severity. Probability:
cooling Medium.
Activity requires The inputs for the production of hydrogen correspond to fuels from
Climate and Risk si nificantq X carbon sources (gas and/or coal). Severity: Large amounts of gas
energy ar?'n ounts of fuel and/or coal (carbon sources) may be required, which is why it is
considered High severity. Probability: High.
Water use & Activity requires The electrolysis process requires large amounts of fresh water. Severity: Hydrogen production through steam methane reforming could require
. significant Significant amounts of fresh water are required, mainly through seawater large amounts of fresh water. Severity: Significant amounts of fresh
water Risk £ X desalinati hich is why it i idered medi itv. Probability: X 1d b ired. which is why it i idered medi
availability amounts o esalination, which is why it is considered medium severity. Probability: water could be required, which is why it is considered medium
fresh water High. severity. Probability: Medium.
Water use & vAv(e:‘ttlv\snrty requires
gﬁ;ﬁ;b”iw Risk desalination or na n-a.
other treatment
Water use & Activity requires
water Opportunity water n.a n.a
availability desalination or e e
other treatment
Water use & Activity requires
. water
water Opportunity desalinati n.a. n.a.
availability esalination or
other treatment
Activity
generates
significant
Water use &
water Risk amounts of n.a. n.a.
availability wastewater
(including brine
from
desalination)
Land . Activity requires Considering the extraction of Critical Raw Materials for the manufacture of
restoration . h " I oo L p
and Risk cleanl_ng up and X electrol_yzes. Severity: The _r_ehabl_lltatlon of exploitation sites is considered to n.a.
. restoring of be of high severity. Probability: High.
regeneration
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A ARCADIS

Potential
: supply chain
: Risk/ . Green Blue
Topics Opportunity acilnedment risk hydrogen Comment hydrogen Comment
opportunities
mining sites
after use
Community Activity . . . The construction of the plant and production of hydrogen by
The construction of the plant and production of hydrogen by electrolysis f ) .
et | e e | x| coud gener s cmissions an vbraton Severy: Noseandvbraton | | rming o mebane andsea outd generte nose emasonsand
(community and vibration emissions must comply with the_r_eg'ula}tlons of each country, therefore it is the regulations of each country, therefore it is considered low
) - considered low severity. Probability: High. h AR
impacts) emissions severity. Probability: High.
Community Efxpl'gﬁ'tg“ risks
health and stol:a e t’anks Hydrogen is flammable gas, therefore there could be a risk of explosion in Hydrogen is flammable gas, therefore there could be a risk in the
safety Risk torag ’ X the plant. Severity: There is a risk of explosion but given existing security X plant. Severity: There is a risk of explosion but given existing security
. pipelines, etc. ; . A - S : . ; - . I h
(community and products protocols it can be considered medium severity. Probability: medium. protocols it can be considered medium severity. Probability: medium.
impacts) ' P
toxicity.
Community Activity requires Construction of additional infrastructure may be required to minimize or avoid Additional infrastructure may be required to minimize or avoid
health and 4 changes to access to goods, equipment, services, or basic infrastructure. changes to access to goods, equipment, services, or basic
. to develop A . - . . ; : ) A . . - . .
safety Risk additional X Severity: It is considered medium severity, since it depends on the size of X infrastructure. Severity: It is considered medium severity, since it
(community infrastructure the project and the existing infrastructure situation in the territory. Probability: depends on the size of the project and the existing infrastructure
impacts) Medium. situation in the territory. Probability: Medium.
Activity requires
Land use & . relatively large
: Risk n.a. n.a.
property rights areas of land
and/or sea
?Ctii;l;tﬁ isrelated The projects could be developed in or next to indigenous peoples’ land The projects could be developed in or next to indigenous peoples’
Land use & isk ypically h P ]h alto i p h ity if hg 0us peop £ ! land, having the potential to impact them. Severity: if there is a
roperty rights Ris to engagement X having the potential to impact them. S_everlty. Ifthere s a presence o X presence of indigenous territories, the severity is high. Probability:
P with indigenous indigenous territories, the severity is high. Probability: Medium. Medium ’
peoples i
Child labor is a Child labor is not a contextual risk for the chemical industry; however it can Child labor is not a contextual risk for the chemical industry; however
Child labor Risk contextual risk X occur in certain countries. Severity: Child labor can occur in the industry, but X it can occur in certain countries. Severity: Child labor can occur in the
for the industry the impact would be highly severe. Probability: Medium industry, but the impact would be highly severe. Probability: Medium
. Forced labor is not a contextual risk for the chemical industry, However, it is Forced Iabp_r IS npt a contextual _rlsk_for the chemical industry,
Forced labor Forced labor is arisk in construction industry. Severity: Forced labor could exist in the However, it is a risk in construction industry.
and human Risk a contextual risk X . p Y. > ' X Severity: Forced labor could exist in the industry, the impact would
S . industry, the impact would be highly severe. -
trafficking for the industry A be highly severe.
Probability: Low. >
Probability: Low.
Presence of In some countries, migrant workers could work in the industry. Especially in
Forced labor migrant workers . g ) . S o In some countries, migrant workers could work in the industry.
and human Risk is a contextual X COﬂStI’UC‘tIOH industry, presence .Of trafflcked persons Is a risk. Severlt_y. X Especially in construction industry, presence of trafficked persons is
L - lllegal migrant labor could exist in the industry, the impact would be highly H o . L -
trafficking risk for the severe. Probability: Medium arisk. Severity: lllegal migrant labor could exist in the industry, the
industry ) ) ) impact would be highly severe. Probability: Medium.
Discrimination In the industry or in some countries there could be discrimination and/or In the industry or in some countries there could be discrimination
i and/or gender ] ) p . P h . : : .
Discrimination . ) AR gender inequality towards workers in the industry. Severity: Discrimination and/or gender inequality towards workers in the industry. Severity:
Risk inequality is a X ) . L b ] X PSR ; . S )
and gender contextual risk and/or gender inequality could exist in the industry would be of medium Discrimination and/or gender inequality could exist in the industry
for the industry severity. Probability: Medium. would be of medium severity. Probability: Medium.
th prowdm_g In some countries, industry workers may not be ensured a living wage. In some countries, industry workers may not be ensured a living
Wage & ’ living wage is a . : L oL ) o ; . o
. Risk . X Severity: the non-offering of a living wage could exist in the industry would X wage. Severity: the non-offering of a living wage could exist in the
renumeration contextual risk . ! Y, ! : ’ h A h
- be of medium severity. Probability: Medium. industry would be of medium severity. Probability: Medium.
for the industry
40 Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date: 28 February 2023




ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

Topics

Risk/

Opportunity

Potential
supply chain
element risk
and
opportunities

Comment

A ARCADIS

Comment

Gender-based In the industry or in some countries there could be gender-based violence In the industry or in some countries there could be gender-based
Gender-based violence is a against industry workers. violence against industry workers.
. Risk . Severity: Gender violence could exist in the industry, it would be of high Severity: Gender violence could exist in the industry, it would be of
violence contextual risk severity high severity
for the industry Probability: Medium. Probability: Medium.
Freedom of
Freedom of gf“sjr/)g:atlon In industry or in some countries freedom of association and/or collective In industry or in some countries freedom of association and/or
association Risk collective bargaining may not be ensured. Severity: The prohibition of association collective bargaining may not be ensured. Severity: The prohibition of
and collective bargaining is a and/or collective bargaining that could exist in the industry would be of association and/or collective bargaining that could exist in the
bargaining g 9| medium severity. Probability: Medium. industry would be of medium severity. Probability: Medium.
contextual risk
for the industry
Substantial
Health and ﬂg‘;ﬁ’tﬂa;fgal The risks of hydrogen production for health and safety at work are typical of The risks of hydrogen production for health and safety at work are
safety at work Risk safety risks are the activity. Severity: risks to health and safety at work are typical of the typical of the activity. Severity: risks to health and safety at work are
typical for the activity and have high severity. Probability: Medium. typical of the activity and have high severity. Probability: Medium.
activity
Activity requires Lack of political commitment could generate delays or obstacles in the Lack of political commitment could generate delays or obstacles in
Government Risk olitical q installation and operation of the industry in certain countries. Severity: Lack the installation and operation of the industry in certain countries.
influence Eommitment of political commitment could have high severity. Severity: Lack of political commitment could have high severity.
Probability: Medium Probability: Medium
tGo;gITment s In some countries, there may be participation of government companies In some countries, there may be participation of government
Government ye?rtici );tin in when it comes to hydrogen production projects. Severity: The participation of companies when it comes to hydrogen production projects. .
influence Risk Fhe coﬁ1 ar?ies government companies in the value chain would be of medium severity, and Severity: The participation of government companies in the value
in the va'?ue there may be a risk of corruption, bureaucracy and inefficiency. Probability: chain would be of medium severity, and there may be a risk of
chain Medium. corruption, bureaucracy and inefficiency. Probability: Medium.
Government is
Government tye'\)rlt(i:g”);tin in In some countries, there could be participation of government companies in In some countries, there could be participation of government
influence Opportunity tphe coEn ar?ies the value chain, which could be an opportunity to substantially improve the companies in the value chain, which could be an opportunity to
in the Vaﬁ)ue income of the respective nation. substantially improve the income of the respective nation.
chain
Conflict and ,rAectlL\l/ilrté/styplcally In some countries or regions, security measures against terrorism or crime In some countries or regions, security measures against terrorism or
security Risk se?:urity may be necessary. Severity: The need for security in the industry would be crime may be necessary. Severity: The need for security in the
services of high severity. Probability: Medium. industry would be of high severity. Probability: Medium.
Market Domestic
distortion and Opportunity consumbtion Opportunity for countries to advance in domestic consumption. Opportunity for countries to advance in domestic consumption.
competition P
Market Use of national
distortion and Opportunity | transport Opportunity of the countries for its use in transport Opportunity of the countries for its use in transport
competition infrastructure
Market Opening of new
istortion an pportuni pportunity for countries to open up to other export markets. pportunity for countries to open up to other export markets.
distortion and | Opportunity | SPTT9 % A8 Opportunity f tries t to oth rt market Opportunity f tries t to oth t market
competition p
Market Environmental At an industrial level and possibly in many countries, the environmental and
h h ’ safety standards for the production of hydrogen by electrolysis are not yet
distortion and Risk and safety ) = L - . - n.a.
competition standards are defined for the activity. Severity: La_ck of |ndqstry-compll|rl:1nt er_wwonmental
and safety standards would be of high severity. Probability: High.
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Potential

Topics sl . Zluep:rﬁ)leﬁfrizr Gl Comment 2lue Comment
Opportunity ewr hydrogen hydrogen

opportunities

not yet defined

for the activity

Third parties
Market (investors) In some countries, investors could be widely involved in the value chain. In some countries, investors could be widely involved in the value
distortion and Risk typically have a X Severity: Investor participation in the value chain is considered medium X chain. Severity: Investor participation in the value chain is considered
competition significant stake severity. Probability: Medium. medium severity. Probability: Medium.

in the industry

Third parties
Market (investors) In some countries, the arrival of companies that will invest is an opportunity In some countries, the arrival of companies that will invest is an
distortion and Opportunity | typically have a X for the generation of local work and the collection of taxes for the country, X opportunity for the generation of local work and the collection of
competition significant stake among others. taxes for the country, among others.

in the industry

Taxation is a . . . . o . . ) .
Taxation Risk contextual risk X In some countries, very'hlgh taxes could dls_c_ourage investment. Severity: X In some countries, very hlgh taxes could d!scourage investment.

for the industry Taxes are considered high severity. Probability: Medium. Severity: Taxes are considered high severity. Probability: Medium.

. : Corruption i.s a In some countries corruption could put the supply chain at risk. Severity: In some countrieg co'rruptio_n could put the supply chain at risk.

Corruption Risk context_ual risk X Corruption in the industry could be of high severity. Probability: Medium. X Severlty._ C.O"UD.t'on in the industry could be of high severity.

for the industry Probability: Medium.
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A ARCADIS

Conversion and transformation

Risk/ Potential supply chain element risk

Opportunity and opportunities CETE

Comment Comment Comment Comment

Topics

Hydrogen
compression
Hydrogen
liguefaction
Synthetic fuels
Green ammonia
LOHC
hydrogenation

In large
projects, the
In large projects, construction of
the construction of In large projects, the f:ﬁ astructure for
the infrastructure construction of the . .
. B ) the conversion In large projects, the
In large projects, the for the conversion infrastructure for the and construction of the
construction of the and transformation conversion _and transformation infrastructure for the
infrastructure for the of hydrogen could transformation of £ hvd . d
conversion and generate this hydrogen could 0 Iy rogen conv?rsmn an "
transformation of impact. Severity: generate this impact. cou d generate transformation o
; o this impact. hydrogen could
hydrogen could generate The impacts on Severity: The o o
A o L L ; Severity: The generate this impact.
- . L . . this impact. Severity: The biodiversity if they impacts on : o .
Biodiversity Activity can cause intervention, loss impacts on biodiversity if involve large biodiversity if the impacts on Severity: The impacts
and Risk and/or fragmentation of ecosystems; X pac X 9 X : Y Y X biodiversity if X on biodiversity if they
. . . . they involve large surfaces, involve large : )
deforestation alteration or disturbance of habitats they involve involve large surfaces,
surfaces, ecosystems ecosystems and a surfaces, large surfaces ecosystems and a high
and a high number of high number of eposystems and a ecosystems and number of species, low
species, low restoration species, low high number of a high number restoration capacity or
capacity or long repair restoration species, low ) of species, low long repair time, could
time, could be capacity or long restoration capacity restoration be considered highl
considered highly severe. repair time, could or long repair time, capacity or lon severe Probabili?y' Y
Probability: Medium. be considered could be considered pacity 9 L )
: ; h repair time, Medium.
highly severity. highly severe. could be
Probability: Probability: Medium. idered
Medium consigere
’ highly severe.
Probability:
Medium.
In large projects, In large
the construction of ) projects, the
. the infrastructure In large p_rolects, the construction of In large projects, the
In large projects, the for the conversion construction of the the construction of the
ponstructlon of the and transformation mfrastru‘cture for the infrastructure for infrastructure for the
infrastructure for the conversion and . ]
conversion and of hydrogen_, could transformation of the conversion conversion _and
transformation of generate th's. . hydrogen, could and " . :]ragsformatlonlgf
. . hydrogen, could generate Impact. S everity: generate this impact. tr?'r:s ormation Y rogen,hc_oq
Biodiversity . Activity can cause soil loss and/or this impact. Severity: Preventlop andfor Severity: Prevention of hydrogen, generf'm?t IS |mp§1ct.
and Risk erosion X Prevention and/or X rehabilitation X and/or rehabilitation X could generate X Severity: Prevention
deforestation rehabilitation measures measures are measures are this |m_pai1ct. and/or rehabllltatlor)

- required when the : Severity: measures are required
are required when the impact is required when the Prevention when the impact is
impact is ggnerate_d, generated, impact is _ge_'nerated. and/or generated, therefore it
therefore it is considered therefore it is therefore it is rehabilitation is considered
modera_tgl)f severe. considered considered measures are moderately severe.
Probability: Medium. moderately severe. - Y i

moderately severe. Probability: Medium required when Probability: Medium.
Probability: ’ ’ the impact is
Medium. generated,
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Topics

Risk/
Opportunity

Potential supply chain element risk
and opportunities

Hydrogen
compression

Comment

Comment

Hydrogen
liguefaction

Comment

Synthetic fuels

Green ammonia

Comment

Comment

LOHC
hydrogenation

therefore it is
considered
moderately
severe.
Probability:
Medium.
ik In larger projects
rerggggf energy. the generation of
Conversion requires P 0y CO: through the
electricity, but h b
energy, probably fossil fuels could burning of biomass
electricity, but fossil fuels be required could be required, in
could be required, ene?atin ’ addition to what is
L N generating atmospheric 9 9 captured from the
. . . Activity generates significant amounts s e atmospheric : ]
Air pollution Risk of emissions to air X emissions. Severity: X emissions X air, releasing other n.a. n.a.
impact of CO2 and other Severity: im act of emissions. Severity:
gases emissions are ) CO» antg.othsr impact of CO2 and
cons@ered to be of high gases emissions othgr gases
severity. are considered to emissions are
Probability: Medium. be of high severity considered to be of
Probability: ’ high severity.
Medium ’ Probability: Medium.
. . . The activity generates low amounts of
Air pollution Opportunity atmospheric emissions n.a. n.a. n.a. n.a. n.a.
Waste & . Activity generates significant amounts
Risk B n.a. n.a. n.a. n.a. n.a.
resources of solid waste
Waste & Ri Activity generates significant amounts
isk n.a. n.a. n.a. n.a. n.a.
resources of hazardous waste
Ammonia is
Hydrogen is considered a
considered a fMqugzrr'glci':]dS%?reerd dangerous
Hydrogen is considered a hazardous a hazardous substance. LOCHSs contain
hazardous substance. substance. Severity: It hazardous substances.
o L substance. "
Severity: It depends on Severity: It Severity: It depends depends on the Severity: It depends on
. . - the size of the production depends on the N size of the the size of the
Waste & Risk Activity requires significant amounts of X and the safety measures, X size of the X on the size of the X production and X production and the
resources hazardous substances = - - production and the .
which is why it is production and the the safety safetymeasures, which
considered medium safety measures saf_ety measures, measures is why it is considered
. S which is why it is APRPAA h .
severity. which is why it is considered medium which is why it medium severity.
Probability: High. considered severity is considered Probability: High.
g’e“'“”.‘.s‘%"e.“ty- Probability: High. high sey_en.ty.
robability: High. Probability:
High.
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Risk/ Potential supply chain element risk

Topics Comment Comment Comment Comment Comment

LOHC
hydrogenation

Opportunity and opportunities

Hydrogen
compression
Hydrogen
liguefaction
Synthetic fuels
Green ammonia

Activity requires Critical Raw Materials
Waste & Risk (CF_%I_VI), accord_ing to the EU list, such na. na. na. na. na.
resources as iridium, platinum, tantalum, cobalt
and nickel
In larger projects,
the generation of Some LOHC carriers
ggﬁgng;ﬂh Otfhe ?relderiveﬁ frog_] foslsil
) uels, such as diesel,
blom_ass (?OUId l?e. toluene, benzyltoluene,
reqwred_, in addition gasoline. Severity: If
Waste & . Activity requires carbon sources (as a to what is paptured carriers derived from
resources Risk raw material) n.a. n.a. X from the ar, n.a. X fossil fuels are used
rele_'as'lng other . but the feedback Ioo’p
emissions. Severity: is ensured", they are
A|rdemr|]ssmns of CO2 considered’medium
and other gases are : P
considered to be of ﬁg;ﬂ%' Probability:
high severity. ’
Probability: Medium.
Conversion and
. transformation
Conversion and Conversmn_and Conversion and of hydrogen Conversion and
. transformation of . A .
transformation of hvdrogen requires transformation of requires transformation of
hydrogen requires yarogen req hydrogen requires electricity. hydrogen requires
2 o electricity. 2 o o Y o
electricity. Severity: Severity: Large electricity. Severity: Severity: Large electricity. Severity:
Climate and Risk Activity requires significant amounts of X Large amounts of X amounts. of X Large amounts of X amounts of X Large amounts of
energy electricity electricity may be electricity may be electricity may be electricity may electricity may be
required, so it is required, so it is required, so it is be required, so required, so it is
considered medium consider'ed high considered medium it is considered considered medium
severity. Probability: severity severity. Probability: medium severity. Probability:
Medium. Probabiiity' High Medium. severity. Medium.
) ’ Probability:
Medium.
Climate and Opportunity Activit_y_requires significant amounts of na. na. na. na. na.
energy electricity
Liquification of Ammonia
hydrogen requires The production of production The LOHC
significant methanol and/or requires both hydrogenation process
amounts of energy other fuels requires high and low takes place at high
since itneeds to be high temperatures. temperatures. tempe?atures ngerity'
Climate and . Activity requires significant amounts of COOqu to '?5300 Seve:nty: Itis Sevgrlty: Itis Itis required fo .
energy Risk heat energy or cooling n.a. X Severity: Big X re_zquwed to generate | X required to X generate at high
amounts of energy high temperatures, generate high temperatures, which is
may be required to which is why it is and low why it is cons’idered
liquefy hydrogen, considered high temperatures, high severity
considered high severity. Probability: which is why it Probability: Medium
severity. Medium. is considered ’ ’
Probability: High. high severity.
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Topics

Risk/
Opportunity

Potential supply chain element risk
and opportunities

Hydrogen
compression

Comment

Hydrogen
liguefaction

Comment

Synthetic fuels

Comment

Green ammonia

Comment

LOHC
hydrogenation

Comment

Probability:
Medium.
Climate and . Activity requires significant amounts of
energy Risk fuel n.a. n.a. n.a. n.a. n.a.
Water use & L . R
water Risk ,fér\ggxltx;te‘guues significant amounts of na. na. na. na. na.
availability
Water use & L . S
water Risk étct::evrltx é;?,ﬁgﬁf water desalination or n.a. n.a. n.a. n.a. n.a.
availability
Water use & L . L
water Opportunity Qﬁgi{;ﬁggﬁ water desalination or n.a. n.a. n.a. n.a. n.a.
availability
Water use & L . L
water Opportunity Qﬁgi{;ﬁggﬁ water desalination or n.a. n.a. n.a. n.a. n.a.
availability
Water use & Activity generates significant amounts
water Risk of wastewater (including brine from n.a. n.a. n.a. n.a. n.a.
availability desalination)
Land
restoration Risk Act|V|t_y requires clea_mng up and na na na na na
and restoring of mining sites after use
regeneration
The construction of ;Zepﬁnggzgt{ﬁg of -crtr)]r?struction of The construction of the
The construction of the the plan_t and the conversion and the plant and plant anpi the
plant and the conversion fr(;rr]]\;?éﬂggt%r;d of transformation of the conversion fr:r;\é?::,ggt;r;dof
and transformation of hvd 1d hydrogen could and hvd d
. hydrogen could generate yarogen cou generate noise transformation ydrogen cou
Community noise emissions and ge’?e’_ate noise emissions and of hydrogen ger_!ergte noise
health and L . . N . e emissions and . " o emissions and
safety Risk ACIIVIIy generates significant noise and X V|brat!on. severlty. N0|se vibration. Severity: X V|b'rat|0n. Se_veny X coyld generate X vibration. Severity:
(community vibration emissions and V|brat|c|>n emrllssr,]lons Noise and Nm_se_and vibration noljse_sml_ssmns Noise and vibration
impacts) mustl comp ny't L € vibration emissions emlssllons_ Lm;]St and it "?‘“0’?' emissions must comply
regulations o each must comply with comp y.W't the Sever_lty. Nmse with the regulations of
country, therefore it is the regulations of regulations of each and vibration each country. therefore
considered low severity. 9 country, therefore it emissions must o Intry.
A each country, . . . it is considered low
Probability: High. L is considered low comply with the - o
therefore it is . bability: lati i severity. Probability:
considered low severity. Probability: regulations o High
High. each country, )
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Topics

Risk/
Opportunity

Potential supply chain element risk
and opportunities

Hydrogen
compression

Comment

Hydrogen
liguefaction

Comment

Synthetic fuels

Comment

Green ammonia

Comment

Comment

LOHC
hydrogenation

severity. therefore it is
Probability: High. considered low
severity.
Probability:
High.
Hydrogen and
ammonia (toxic)
. are flammable,
Fgr?”lrr‘r)lggnel,s chz/r(rilrl;JL?setirl‘Jligd(toxic) E:hoerlzf?a:aeat\hr'esrlf Hydrogen and LOHC
Hydrogen is flammable, therefore there are flammable, in tuhe ! (toxic) are flammable,
therefore there could be could be a risk in therefore there could conversion and therefore there could
a risk in the conversion the conversion and be arisk in the transformation be arisk in the
Community and transformation transformation conversion and conversion and
health and Explosion risks of plants, storage process. Severity: There process. Severity: transformation gré)vc;is;.. There transformation process.
safety Risk tanks, pipelines, etc. and products X is a risk of explosion, but X There is a risk of process. Severity: X is a risk 'of X Severity: There is a risk
(community toxicity. given the existing safety explosion, but There is a risk of explosion, but of explosion, but given
impacts) protocols can be given the existing explosion, but given iven the ! the existing security
considered medium safety protocols the existing safety gxistin security protocols can be
severity. Probability: can be considered protocols can be rotocgls can be considered medium
medium. medium severity. considered medium Eonsi dered severity. Probability:
Probability: severity. Probability: medium medium.
medium. medium. severity
Probability:
medium.
- Additional
Addltlonal " infrastructure
infrastructure may Additional may be required
be required to infrastructure may to n);inimize or
minimize or avoid be required to ) Additional
Additional infrastructure changes to minimize or avoid i;lgfr::ﬁ':\%es infrastructure may be
may be required to community access changes to access to Y required to minimize or
minimize or avoid to goods, community access 00ds avoid changes to
changes to community equipment, to goods, gquipr}]ent community access to
Community access to goods, services, or basic equipment, services, services o’r goods, equipment,
h equipment, services, or infrastructure. or basic . ’ services, or basic
ealth and - . " g o h basic : "
safety Risk Activity requires to develop additional X basic !nfras_tructure_z. X Severity: It is |nfrast_ructu_re. X infrastructure. X |nf_rastruc_ture. Severity:
. infrastructure Severity: It is considered considered Severity: Itis L It is considered
(community ; : . - ’ . . . Severity: Itis - - .
impacts) m_edlum severity, since it medlu_m severity, consn_jerec_i medlum considered _mec_jlum severity, since
will depend on the size of since it will depend severity, since it will medium it will depend on the
the project and the on the size of the depend on the size severity, since it size of the project and
existing infrastructure project and the of the project and will de én don the existing
situation in the territory. existing the existing the siz?e of the infrastructure situation
Probability: Medium. infrastructure infrastructure roiect and the in the territory.
situation in the situation in the gxiétin Probability: Medium.
territory. territory. Probability: infrastr%cture
Probability: Medium. situation in the
Medium. territory.
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Risk/
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Hydrogen
compression

Comment

Hydrogen
liguefaction

Comment

Synthetic fuels

Comment

Green ammonia

Comment

Comment

hydrogenation

Probability:
Medium.
Land use .& Risk Activity requires relatively large areas na na na na na
property rights of land and/or sea
The projects
. could be
ggzg\rg;c’:)t:dc%uld The projects could developed in
The projects could be indigenous p%qeveloped in o |nd|g|en9us ghe TI‘OJe(;Zt‘S could be
developed in indigenous peoples’ territories Indigenous peoples peoples developed in
, P : ! territories, having territories, indigenous peoples’
peoples’ territories, having the . - 2= -
! ; f . the potential to having the territories, having the
A . having the potential to potential to impact B 4 - )
Land use & . Activity is typically related to . L o impact them. potential to potential to impact
. Risk S X impact them. Severity: if X them. Severity: if X o : X H L
property rights engagement with indigenous peoples A . Severity: if there is a impact them. them. Severity: if there
there is a presence of there is a presence presence of Severity: if there is a presence of
|nd|ge_noys t_errltorles, the of ".‘d'ge”°“5 indigenous is a presence of indigenous territories,
severity is high. territories, the territories, the indigenous the severity is high
Probability: Medium. severlty_ s .h|gh. severity is high. territories, the Probability: Medium.
Probability: bability: Medi ity is high
Medium Probability: Medium. seventy is high.
’ Probability:
Medium.
Child labor is
Child labor is not a :glt( ?o(i(igéextual
Child labor is not a contextua}l risk for Child labor IS nota chemical Child labor is not a
contextual risk for the }ggucsr:emg: oavlv ever tcr:) : Leﬁ( éﬁf}Lgfk for industry, contextual risk for the
chemical industry, . my, X . . however it can chemical industry,
however it can occur in 2 ::;ir?ggldzltrr]i s ::n;j nuztcrzh:]ﬁ'nwc‘:e g :’ ;i:: occur in certain however it can occur in
. . Child labor is a contextual risk for the certain countries. PRSI g o countries. certain countries.
Child labor Risk . X NS X Severity: Child X countries. Severity: X L s
industry Severity: Child labor can labor can oceur in Child labor can Severity: Child Severity: Child labor
occur in the industry, but ; ) A labor can occur can occur in the
X the industry, but occur in the industry, . . . .
the impact would be the impact would but the impact would in the industry, industry, but the impact
highly severe. mp p p but the impact would be highly severe.
e . be highly severe. be highly severe. . - ;
Probability: Medium 2 S ; would be highly Probability: Medium
Probability: Probability: Medium severe
Medium Probability:
Medium
Forced labor is not a Z(::rgr?tde )I(?Sglrrli?sl? ot Forced labor is not a Egt“;egolﬁti ?(rtllf’:\l Forced labor is not a
contextual risk for the A contextual risk for ) contextual risk for the
s for the chemical ; risk for the C s
chemical industry, X the chemical ! chemical industry,
. ki industry, However, ind . chemical L ki
Forced labor ) ) However, itis a risk in it is a risk in industry, However, it industry However, itis a risk in
. Forced labor is a contextual risk for the construction industry. . isariskin . construction industry.
and human Risk . X o X construction X . X However, it is a L
S industry Severity: Forced labor h construction S Severity: Forced labor
trafficking P industry. ; o risk in L
could exist in the L7 industry. Severity: . could exist in the
; ; Severity: Forced construction . .
industry, the impact o Forced labor could h industry, the impact
) labor could exist in v p industry. ]
would be highly severe. ; exist in the industry, O would be highly severe.
o the industry, the N Severity: Forced -
Probability: Low. h the impact would be : Probability: Low.
impact would be labor could exist
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Comment
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Comment

hydrogenation

highly severe. highly severe. in the industry,
Probability: Low. Probability: Low. the impact
would be highly
severe.
Probability: Low.
In some
In some countries, (rﬁulr']etl?\?s\’/orkers
migrant workers : gl d Ki
) could work in the In some countries, could work in ]
In some countries, indust migrant workers the industry. In some countries,
migrant workers could Es ecli';.ll in could work in the Especially in migrant workers could
work in the industry. cor?struct?lon industry. Especially construction work in the industry.
Especially in construction industry. presence in construction industry, Especially in
Forced labor industry, presence of of traffi)éi(g d industry, presence of presence of construction industry,
and human Risk Presence of migrant workers is a X trafficked persons is a X ersons is a risk X trafficked persons is X trafficked presence of trafficked
traffickin contextual risk for the industry risk. Severity: lllegal geverity' llegal : arisk. Severity: persons is a persons is a risk.

9 migrant labor could exist migrant iabo? could lllegal migrant labor risk. Severity: Severity: lllegal migrant
in the industry, the exigst in the could exist in the lllegal migrant labor could exist in the
impact would be highly industry. the industry, the impact labor could exist industry, the impact
severe. Probability: . . would be highly in the industry, would be highly severe.

f impact would be L . - :
Medium. - severe. Probability: the impact Probability: Medium.
highly severe. f .
e Medium. would be highly
Probability: severe
Medium. Probability:
Medium.
In the industry
In the industry or in or in some
some countries In the industry or in countries there
. . there could be some countries could be . .
In the industry or in some discrimination there could be discrimination In the industry or in
cpun‘trn_as there could be and/or gender discrimination and/or and/or gender some cour_ltne; t_hen_a
discrimination and/or inequality towards gender inequality inequality could be discrimination
gender mequallty_ workers in the towards workers in towards workers gnd/ or gender
towards workers in the industry. Severity: the indust in the indust inequality towards
Discrimination Risk Discrimination and/or gender inequality X industry.. Severity: X Discrir;yihation ’ X Severity: . X Severity: . workers in the industry.
and gender is a contextual risk for the industry Discrimination and/or di d Discri L Discri A Severity: Discrimination
gender inequality could an orlgen erI iscrimination iscrimination and/or gender
exist in the industry inequa 'tz could _and/or Igenderld . _and/orlgenderld inequality could exist in
would be of medium existin the | !negua_l ity cou eX||st inequa '?: cou the industry would be
severity. Probability: mfdustdry would be Ik? t ? md(;l_stry would g)gst in the 1d of medium severity.
Medium or medium e ormedium industry wou Probability: Medium
’ severity. severity. Probability: be of medium ’ ’
Probability: Medium. severity.
Medium. Probability:
Medium.
In some countries, In some countries, In some countries, In some In some countries,
T, . industry workers may not industry workers industry workers countries, industry workers may
\r/v\alr?gr?lé&ration Risk ch?r:tZ:(%gl?igll“flc;?g:hvéaigzlﬁta X be ensured a living wage. X may not be X may not be ensured X industry workers not be ensured a living
Yy Severity: the non-offering ensured a living a living wage. may not be wage. Severity: the
of a living wage could wage. Severity: the Severity: the non- ensured a living non-offering of a living
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Comment

exist in the industry non-offering of a offering of a living wage. Severity: wage could exist in the
would be of medium living wage could wage could exist in the non-offering industry would be of
severity. Probability: exist in the the industry would of a living wage medium severity.
Medium. industry would be be of medium could exist in Probability: Medium.
of medium severity. Probability: the industry
severity. Medium. would be of
Probability: medium
Medium. severity.
Probability:
Medium.
In the industry
In the industry or in | ] . orin some
some countries n the mdustl_'y orin countries there ) )
In the industry or in some there could be some countries could be In the |ndust'ry orin
countries there could be gender-based there could be gender-based some countries there
gender-based violence violence against ge nder—base_d ylolence against cguld be gen_der—based
against industry workers industry workers violence against industry violence against
Gender-based Risk Gender-based violence is a contextual X Severity: Gender v X Severity: Gender. X industry workers. workers. X industry workers.
violence risk for the industry violence.could exist in violence.could Severity: Gender Severity: Severity: Gender
the industry, it would be exist in the yiolen(_:e could (_exist Gender \_/iol_ence violt_ence cou[d exist in
of high sevérity industry, it would in the industry, it could exist in the industry, it would
Probability: Meélium be of hiéh severity woulq be of high the industry, |_t be of hlgh severl_ty.
) . Probability: ’ severity. i WouId_ be of high Probability: Medium.
Medium ’ Probability: Medium. severity.
’ Probability:
Medium.
. . In industry or in
In industry or in some countries
fsrzgsocr:r?té?tnes In industry or in freedo_m_of ) ]
In industry or in some association and/or some countries association In industry or in some
countries freedom of collective freedqm_of and/or c_ollectlve countr_leg freedom of
association and/or bargaining may not association and{o_r bargaining may association and{o_r
collective bargaining may be ensured collective bargaining not be_ ensured. collective bargaining
Freedom of s not be ensured. Severity: Severity: Tﬁe may not be ensured. Sevgrl_ty: The may not be ensured.
o Freedom of association and/or o o Severity: The prohibition of Severity: The
association Risk lective b S | X The prohibition of X prohibition of X hibiti f o X hibiti f
and collective s collective bargaining s a contextua association and/or association and/or prohibition o association prohibition o
bargaining risk for the industry collective bargaining that collective assom_atlon and(or and/or gollectlve assou_atlon and{o_r
could exist in the industry bargaining that collective ba(ga!nlng bargalnlr)g t'hat collective bar'ga!nlng
would be of medium could exist in the that_could exist in coul_d exist in ;hat could exist in the
severity. Probability: industry would be the |ndust(y would the industry |ndu_stry Would_ be of
Medium. ’ of medium be of _medlum y WouI_d be of medlunj_severlty_.
’ severity seve_rlty. Probability: medlqm Probability: Medium.
Probabiiity' Medium. severlty_._
Medium ’ Probability:
) Medium.
The risks of hydrogen The risks of The risks of The risks of The risks of hydrogen
Health and Risk Substantial occupational health and X production for health and X hydrogen X hydrogen production hydrogen X production for health
safety at work safety risks are typical for the activity safety at work are typical production for for health and safety production for and safety at work are
of the activity. Severity: health and safety at work are typical of health and typical of the activity.
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LOHC
hydrogenation

Opportunity and opportunities

Hydrogen
compression
Hydrogen
liguefaction
Synthetic fuels
Green ammonia

risks to health and safety at work are typical the activity. Severity: safety at work Severity: risks to health
at work are typical of the of the activity. risks to health and are typical of the and safety at work are
activity and have high Severity: risks to safety at work are activity. typical of the activity
severity. Probability: health and safety typical of the activity Severity: risks to and have high severity.
Medium. at work are typical and have high health and Probability: Medium.
of the activity and severity. Probability: safety at work
have high severity. Medium. are typical of the
Probability: activity and
Medium. have high
severity.
Probability:
Medium.
Lack of political
commitment
y Lack qf political Lack of political could generate Lack qf political
Lack of political commitment could commitment could delays or commitment could
commitment could generate delays or enerate delays or obstacles in the generate delays or
generate delays or obstacles in the 9 elay installation and obstacles in the
p h - obstacles in the . ) -
obstacles in the installation and installation and operation of the installation and
installation and operation operation of the . industry in operation of the
Government . - ’ " . - . ) ) ] ) operation of the . ) ) .
) Risk Activity requires political commitment X of the industry in certain X industry in certain X ) ) . X certain X industry in certain
influence ’ 5 - industry in certain ’ -
countries.. countries. Severity: countries. Severity: countries. countries..
Severity: Lack of political Lack of political Lack of bliti cal Y Severity: Lack Severity: Lack of
commitment could have commitment could ! P of political political commitment
: - - . commitment could : .
high severity. have high severity. have high severity commitment could have high
Probability: Medium Probability: Probabigllity' Mediur.n could have high severity.
Medium : severity. Probability: Medium
Probability:
Medium
. In some
In some countries, In some countries, countries, there
there may be h b b .
) articipation of there may be may be In some countries,
In some countries, there povernment participation of participation of there may be
may be participation of gom anies in the government government participation of
government companies valug chain companies in the companies in government companies
in the value chain. Severity: THe value chain. the value chain.. in the value chain.
Severity: The artici a.tion of Severity: The Severity: The Severity: The
participation of poverr?ment participation of participation of participation of
Government . Government is typically participating in government companies 9 i government government government companies
) Risk S p X b X companies in X = X o X b
influence the companies in the value chain in steps of the value companies in steps companies in in steps of the value
: steps of the value - :
chain would be of chain would be of of the value chain steps of the chain would be of
medium severity, and . X would be of medium value chain medium severity, and
: medium severity, . :
there may be a risk of and there may be severity, and there would be of there may be a risk of
corruption, bureaucracy : Y D may be a risk of medium corruption,
- . a risk of corruption, " .
and inefficiency. bureaucracy and corruption, severity, and bureaucracy and
Probability: Medium. inefficienc 4 bureaucracy and there may be a inefficiency. Probability:
Probabilityy. inefficiency. risk of Medium.
Medium. Probability: Medium. corruption,
bureaucracy

51 Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date: 28 February 2023



ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

Topics

Risk/
Opportunity

Potential supply chain element risk
and opportunities

Hydrogen
compression

Comment

Hydrogen
liguefaction

Comment
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and inefficiency.
Probability:
Medium.
In some
In some countries, In some countries, countries, there
there could be there could be could be In some countries,
In some countries, there participation of participation of participation of there could be
could be participation of government government government participation of
government companies companies in the companies in the companies in government companies
Government Opportunit Government is typically participating in X in the value chain, which X value chain, which X value chain, which X the value chain, in the value chain,
influence pp Y | the companies in the value chain could be an opportunity could be an could be an which could be which could be an
to substantially improve opportunity to opportunity to an opportunity opportunity to
the income of the substantially substantially to substantially substantially improve
respective nation. improve the improve the income improve the the income of the
income of the of the respective income of the respective nation.
respective nation. nation. respective
nation.
In some
countries or
In some countries regions, security
In some countres or or reglons, securly In some counires or measures in some countries or
regions, security ) - ! . ; regions, security
measures against terrorism or crime measures against terrorism or measures against
. L . ) . terrorism or crime may may be terrorism or crime crime may be terrorism or crime may
Conﬂ[ct and Risk Actl\_/lty typically requires security X be necessary. Severity: X necessary.. X may bg necessary. X necessary. be necessary. Severity:
security services The need for security in fSeverlty.‘Th.e need Severlty._Th_e need Severity: The The need for security in
the industry would be of for security in the _for security in the need _for_ the industry would be
high : o mdu_stry woul_d be m_dustry wquld be of _securlty in the h .
gh severity. Probability: of high severity.
Medium. of high _s_everlty. high sey_erlty. i |ndustry would Probability: Medium.
Probability: Probability: Medium. be of high
Medium. severity.
Probability:
Medium.
Market
distortion and Opportunity | Domestic consumption n.a. n.a. n.a. n.a. n.a.
competition
Market
distortion and Opportunity Use of national transport infrastructure n.a. n.a. n.a. n.a. n.a.
competition
Market
distortion and Opportunity | Opening of new export markets n.a. n.a. n.a. n.a. n.a.
competition
At the industrial level At the industrial level
Market ) and possibly in and possibly in
distortion and Risk Enwronmental_and safety stapc!ards n.a. n.a. X numgrous c)(/)untries, n.a. numgrous c)(/)untries,
" are not yet defined for the activity - ]
competition environmental and environmental and
safety standards are safety standards are
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Comment
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not yet defined for not yet defined for the
the activity. Severity: activity. Severity: Lack
Lack of industry- of industry-compliant
compliant environmental and
environmental and safety standards would
safety standards be of high severity.
would be of high Probability: High.
severity. Probability:
High.
In some
countries,
In some countries, In some countries investors could
In some countres, widely volved i investors could be invalved n he investors couid be
investors could be widely f widely involved in } ] ; ;
B } the value chain. - value chain.. widely involved in the
Market Third parties (investors) typically have ?r:le(l)ilr:leg;%gg'v I?weestor Severity: Investor tShe(;v\el:iltL;/('e I%r\]/zgt.or Severity: value chain. Severity:
distortion and Risk asi n?ficant stake in the in%usty X a rtici ation in 'the value X participation in the X artici a.tion in the X Investor Investor participation in
competition 9 Yy particip . value chain is p pation participation in the value chain is
chain is considered considered value chain is the value chain considered medium
Eﬁ)clg:glitsﬁv&g%ﬁm medium _severity. ggc:;isrelgrc%iilillji?;' is co'nsidered seve_rity. Probability:
) . Probability: Medium. ’ medium Medium.
Medium. ’ severity.
Probability:
Medium.
In some
In some countries, In some countries, g?ﬁy;'g?’ the
In some countries, the the arrival of the arrival of companies that In some countries, the
arrival of companies that companies that will companies that will will igvest is an arrival of companies
will invest is an invest is an invest is an . that will invest is an
(’;/ilgtrgr?iton and Opportunit Third parties (investors) typically have X opportunity for the X opportunity for the X opportunity for the X ?h’;poggg'gtifgr: opportunity for the
competition pp Y | a significant stake in the industry generation of local work generation of local generation of local of Io%al work generation of local
P and the collection of work and the work and the and the work and the collection
taxes for the country, collection of taxes collection of taxes collection of of taxes for the country,
among others. for the country, for the country, taxes for the among others.
among others. among others.
country, among
others.
. In some
In some countries, In some countries countries, very
In some countries, very \égm dhzﬁgct;j(rf;;e very high taxes high taxes could mgshogiecsogggl'gs’ very
high taxes could h could discourage discourage . .
. . Taxation is a contextual risk for the discourage investment. mvest_mz.ent. investment. Severity: investment. dlscou_ra.ge investment.
Taxation Risk . X L X Severity: Taxes X X L Severity: Taxes are
industry Severity: Taxes are ) Taxes are Severity: Taxes . .
f ) ! are considered - . ’ considered high
considered high severity. high severity. considered high are considered severity. Probability:
Probability: Medium. Prgobabilit 7 severity. Probability: high severity. Medium. ’
Modim. Medium. Probability: :
) Medium.
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In some
In some countries countries
! corruption could In some countries corruption could .
In some countries - In some countries
corruption could put the prl.]lt _the qukp ly Cr? rruptloln c?]u'.d put prl.]lt _the Slfpkp ly corruption could put the
Lo ) supply chain at risk. g ain at ,”S ) u c-lz(sgppy_c .aln at g ain at ,”S ) supply chain at risk.
Corruption Risk Corruptlon is & contextual risk for the X Severity: Corruption in X everity: X risk. Severity: X everity: Severity: Corruption in
industry the industry could be of Corruption in the Corruption in the Corruption in the industry could be of
h Y S industry could be industry could be of the industry . ry
high severity. Probability: £ high - high . d be of high high severity.
Medium. ofhigh severity. igh severity. could be ot hig Probability: Medium.
Probability: Probability: Medium. severity.
Medium. Probability:
Medium.
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Transportation, distribution and storage

(=]
RELY Potential supply chain element risk -GE) 5
Opportunit and opportunities g Comment Comment Comment _g Comment Comment
y o &
In large projects, the
construction of the
storage plant could
If there is no existing gas pipeline gzr\]/ee:i;? tThri Impact.
network, the construction of such impacts 'on
networ k can generate _this_ imp_act: biodiversity involve
Biodiversity Activity can cause intervention, loss Severity: Impacts on biodiversity if large surfaces,
. : i they involve large surfaces,
and ] Risk and/or' fragme_ntatlon of ecosystems; X ecosystems and a high number of n.a. n.a. n.a. ecosystems and a
deforestation alteration or disturbance of habitats species, low restoration capacity or 2|gehCir:émll(J)5vr of
long repair time, therefore, it could rerz)storation capaci
be considered as highly severe. apacity
Probability: Medium. or long repair time,
therefore, it could be
considered highly
severe. Probability:
Medium.
The construction of
the storage plant, in
. L . large projects, could
If there is no existing gas pipeline "
network, the construction of this gir\]/ee:ii;? givlg:ﬁ); ?]t
Biodiversity - ; can generate this impact_._S(-:-_verity: and/or réhabilitation
and Risk Activity can cause soil loss and/or X Prevention and/or (ehabllltatlon na. na. na. measures are
deforestation erosion. measures are required when the' required when the
impact is generated, therefore it is impact is generated
considered moderately severe. therefore it is ’
Probability: Medium. considered
moderately severe.
Probability: Medium.
The
transportation
The transportation by ships using
- by trains using fuel fuel derived
The trans:portatlon by dgrived from ’ from
generates emissions of amissions of missions of
Air pollution Risk Activit_y generates significant amounts na. ggg:suilﬁ:g {rr::tter and particulate matter X particulate na.
of emissions to air atmosphere. Severity: and gases into the matter'and
Air emissions are atmos_phen_a-. gases into the
considered high Se\_/er!ty: Air atmos_pherg.
severity. Probability: emissions are Se\_/er!ty: Alr
High consu_;iered high emissions are
’ severity. considered
Probability: High. high severity.
Probability:
High.
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(=]
LY Potential supply chain element risk -05) 5
Topics Opportunit g ] Comment Comment Comment = Comment Comment
and opportunities o 2
y a -t.%
. . . The activity generates low amounts of
Air pollution Opportunity atmospheric emissions n.a. n.a. n.a. n.a. n.a.
Waste & Risk Activity generates significant amounts na na na na na
resources of solid waste e e e e e
Waste & . Activity generates significant amounts
Risk n.a. n.a. n.a. n.a. n.a.
resources of hazardous waste
Hydrogen and
its derivatives,
Hyc_lrog_en and its mainly ) Hydrogen and its
R derivatives, mainly ammonia, are A N
Hydrogen and its ammonia. are dangerous derivatives, mainly
derlvatl\_/es, mainly hazardous, toxic toxic and ammonia, are
. L ammonia, are dangerous, toxic and
Hydrogen and its derivatives are hazardous. toxic and and flammable flammable flammable
hazardous, toxic and flammable ’ substances. substances.
L . N L flammable substances. - o substances.
Waste & . Activity requires significant amounts of substances. Severity: correspond o Severity: Severity: .
resources Risk hazardous substances X to hazardous substances Severity: correspond to correspond to X correspond to Severity: correspond
o N ’ hazardous substances, to hazardous
therefore it is considered of therefore it is hazardous hazardous substances
medium severity. Probability: High. considered of medium substances, substances, therefore it i‘s
severity. Probability: therefore it is therefore it is considered of
High. cons_ldered of ) congldered of medium severity.
medium severity. medium Probability: High
Probability: High. severity. Y Fign.
Probability:
High.
Activity requires Critical Raw Materials
Waste & ] (CRM), according to the EU list, such
resources Risk as iridium, platinum, tantalum, cobalt n.a. n.a. n.a. n.a. n.a.
and nickel
Transport by
ship may
Transport by train gjggﬁ a
Transport by truck may 2:% c:ﬁ(llg[ﬁ cae source,
require a carbon di ! corresponding
source, corresponding correlspon Ing to to petroleum-
to petroleum-derived ?ljaetlrosia:\lrg;ictl;nved derived fuel.
Waste & Risk Activity requires carbon sources (as a na gjn?\::;;et\s/ec:fi% eLlaE(r:ga?b on Larée amoun.ts of X E::/eer ity: na
resources raw material) e fuel (carbon 9 e
sourf:es) may bg sources) may be amounts of
regmred,_whmh is why required, which is fuel (carbon
it is considered high why it is' sources) may
sgverity. Probability: cor¥si dered high be _reqpired, )
High. - which is why it
severity. is considered
Probability: High. high severity.
Probability:
High.
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Transportation by
trains could require Storage could
large amounts of require large
electricity. amounts of
Severity: Large electricity. Severity:
Climate and ] Activity requires significant amounts of amounts of Large amounts of
energy Risk eIectrE/:ityq o n.a. n.a. X electricity may be n.a. X elegtricity may be
required, so itis required, so itis
considered considered medium
medium severity. severity. Probability:
Probability: Medium.
Medium.
Climate and Opportunity Activiy_ requires significant amounts of na. na. na. na. na.
energy electricity
Depending on
Depending on the the form of the
form of the hydrogen Depending on the
Depending on the form hydrogen (liquid) (liquid) or form of the hydrogen
of the hydrogen (liquid) or derivative (e.g., derivative (liquid) or derivative
or derivative (e.g., liguid ammonia), (e.g., liquid (e.g., liquid
liquid ammonia), transport may ammonia), ammonia), storage
' - . I transport may require require transport may may require
eCrl:Qg;e and Risk ﬁg;:g]:g;zfigg;:gcam amounts of n.a. X' | refrigeration. Severity: X refrigeration. X require X | refrigeration.
Low temperature is Severity: Low refrigeration. Severity: Low
required, so it is temperature is Severity: Low temperature is
considered low required, so itis temperature is required, so itis
severity. Probability: considered low required, so it considered low
Medium. severity. is considered severity. Probability:
Probability: low severity. Medium.
Medium. Probability:
Medium.
Transportation
Transportation could require
could require large large amounts
Transportation could amounts of fuel. of fuel.
require large amounts Severity: Large Severity:
of fuel. Severity: Large amounts of fossil Large
Climate and Ri Activity requires significant amounts of amounts of fossil fuel fuel may be amounts of
isk n.a. X : . X . L X p n.a.
energy fuel may be required, which required, which is fossil fuel may
is why it is considered why it is be required,
high severity. considered high which is why it
Probability: Medium. severity. is considered
Probability: high severity.
Medium. Probability:
Medium.
waatfrr use & Risk Activity requires significant amounts of na. na. na. na. na.
N fresh water
availability
Water use & - . L
. Activity requires water desalination or
water Risk other?;eatqment n.a. n.a. n.a. n.a. n.a.
availability
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Water use & - . .
. Activity requires water desalination or
water Opportunity other treatment n.a. n.a. n.a. n.a. n.a.
availability
Water use & - . ——
. Activity requires water desalination or
water Opportunity other treatment n.a. n.a. n.a. n.a. n.a.
availability
Water use & Activity generates significant amounts
water Risk of wastewater (including brine from n.a. n.a. n.a. n.a. n.a.
availability desalination)
Land
restoration Risk Activity requires cleqnlng up and na. na. na. na. na.
and restoring of mining sites after use
regeneration
Transport
generates
Transportation Ciot:rS:tiglzd Storage could
Transportation generates noise emissions gener%te noise
generates noise emissions and o S
emissions and vibrations. Eli\ilse;gﬁ d S:E;ZEE:: g':ec\‘/erit .
Community vibration. Severity: Severity: Noise vibration Noise anci vibratiosr/{
health and . Activity generates significant noise and N0|_se_and vibration anq V'.b ration emissions emissions must
safety Risk vibration emissions n.a. emissions must comply emissions must X must comol comoly with the
(community with the regulations of comply with the with the Py re ullja)t,ions of each
impacts) each country, therefore regulations of each requlations of cogunt therefore it
it is considered low country, therefore ea%:h count is congi‘dere d low
severity. Probability: it is considered low herefore i Y, . bability:
High. severity. therefore it is st_evsrlty. Probability:
Prabability: High. |°°”S'de'e.d High.
ow severity.
Probability:
High.
. Hydrogen and its Hydrogen and Hydrogen and its
ggg\;ggsgsagg;it; are derivatives (toxic) its derivatives derivatives (toxic)
Hydrogen and its derivatives (toxic) flammable. therefore are flammable, (toxic) are are flammable,
Community are flammable, therefore there there coul& be a risk therefore there flammable, therefore there could
health and could be a risk during transport, during transport could be a risk therefore be arisk in storage
. Explosion risks of plants, storage tanks, including the risk of leakage. 9 . port. ) during transport. there could be Severity: There is a
safety Risk ineli d orod e itv: There i sk of Severity: There is a risk itv: Th : X sk duri sk of losion if
(community pipelines, etc. and products toxicity. Sevengy. T_ ere is a risk of of explosion, if existing Se_verlty. T ere is a risk during risk of explosion, i
h explosion, if existing security ! y a risk of explosion, transport. existing security
impacts) s . security protocols are T N o
protocols are considered severity considered severity is if existing security Severity: protocols are
is medium. Probability: medium. medium. Probability: protocols are There is a risk considered severity
medium. : considered of explosion, if is medium.
) severity is medium. existing Probability: medium.
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Probability: security
medium. protocols are
considered
severity is
medium.
Probability:
medium.
Additional
infrastructure
could be
Additional required to
infrastructure could minimize or Additional
be required to avoid changes infrastructure could
Additional infrastructure minimize or avoid to community be required to
could be required to alterations to access to or minimize or avoid
minimize or avoid community access the quality of alterations to
Additional infrastructure could be alterations to to or the quality of goods, community access to
required to minimize or avoid community access to or goods, equipment, equipment, or the quality of
Community changes to'community access to the quality of gopds, §ervices or basic ser\{ices, or goods, equipme;nt,
health and N ) B goods, equipment, services, or equipment, services, or infrastructure. basic services or basic
safety Risk Acthlty requires to develop additional X basp |nfrastructyre. Sever_lty: I! is X basic !nfras_tructure. X Seve_my: Itis X |nfrast'ructu_re. X |nfrast_ructure.
(community infrastructure .con15|dered medium sgventy, since Seve_nty: Itis ) cons_|dered ) Seve_nty: Itis Seventy: Itis i
impacts) it w!II depend on tr)e size of the consu'ierec'i medlum medlu_m severity, cons_ldered consu_jeret_j megilur_n
project and the existing severity, since it will since it will depend medium severity, since it will
infrastructure situation in the depend on the size of on the size of the severity, since depend on the size
territory. Probability: Medium. the project and the project and the it will depend of the project and the
existing infrastructure existing on the size of existing
situation in the territory. infrastructure the project infrastructure
Probability: Medium. situation in the and the situation in the
territory. existing territory. Probability:
Probability: infrastructure Medium.
Medium. situation in the
territory.
Probability:
Medium.
Land use & Risk Activity requires relatively large areas of na na na na na
property rights land and/or sea e e e e e
Projects for new The projects of New port
highways to be built new railway tracks projects to be The projects could
could be developed in to be built could be built could be be developed in
New pipeline projects to be built indigenous peoples’ developed in developed in indigenous peoples’
could be developed in indigenous territories, or increase indigenous indigenous territories, having the
AT ; eoples’ territories, having the traffic on existin eoples’ territories, eoples’ otential to impact
Land use .& Risk Activity is typlcgll){ rel_ated to X gotepmial to impact them. Eéeverity: X | routes, having tr?e X gr inﬁ:rease traffic X ferrifories, or X Fhem. Severityr:) if
property rights engagement with indigenous peoples : ; L ; - o : h ) .
if there is a presence of indigenous potential to impact on existing railway, increase traffic there is a presence
territories, the severity is high. them. Severity: if there having the in existing of indigenous
Probability: Medium. is a presence of potential to impact ports, having territories, the
indigenous territories, indigenous the potential severity is high.
the severity is high. communities. to impact Probability: Medium.
Probability: Medium. Severity: if there is indigenous
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a presence of communities .
indigenous Severity: if
territories, the there is a
severity is high. presence of
Probability: indigenous
Medium. territories, the
severity is
high.
Probability:
Medium.
Child labor is
not a
Child labor is not a contextual risk
: for the | . .
Child labor is not a cont'extual risk for industry Child labor is not a
contextual risk for the the industry, howeve; it can contextual risk for
Child labor is not a contextual risk industry, however it can however it can occur in the industry,
for the industry, however it can occur in certain ggﬁﬁ:rligscesrt:\l/grit . certain E]O&i\{;:]'tcgzgtﬁgzur
Child labor Risk Child labor is a contextual risk for the X occur in certain countries. Severity: countries. Severity: Child Iab(.Jr can Y: X countries. Severity: Child Iabdr
industry Child labor can occur in the Child labor can occur in - Severity: Child i
) . . occur in the can occur in the
industry, but the impact would be the industry, but the industry, but the labor can industry, but the
highly severe. Probability: Medium impact would bghlghly impact would be oceur in the impact would be
severe. Probability: highly severe industry, but highly severe
Medium ghty SCvere. the impact ghly severe.
Probability: would be Probability: Medium.
Medium highly severe.
Probability:
Medium
Forced labor
is not a
contextual risk
Forced labor is not L%rl th?n Forced labor is not a
Forced labor is not a a contextual risk in dﬁzt 9 contextual risk for
contextual risk for the for the logistics h Y, the industry,
. L L ) owever in ;
Forced labor is a contextual risk in logistics industry, industry, however some however in some
Forced labor construction industry. however in some in some countries countries it countries it may
and human Risk Forced labor is a contextual risk for the X Severity: Forced labor could exist countries it may occur. it may occur. X may oceur occur.
traffickin industry in the industry, the impact would Severity: Forced labor Severity: Forced Se\lllerity' ’ Severity: Forced
9 be highly severe. could exist in the labor could exist in : labor could exist in
2 ) ; . Forced labor ;
Probability: Low. industry, the impact the industry, the could exist in the industry, the
would be highly severe. impact would be - impact would be
o . the industry, .
Probability: Low. highly severe. b highly severe.
Probability: Low the impact Probability: Low
Y- LOw. would be Y- LOW.
highly severe.
Probability:
Low.

60 Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date: 28 February 2023




ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

(=]
L Potential supply chain element risk -OE) z
Topics Opportunit g ] Comment Comment Comment = Comment Comment
and opportunities o 2
y T &
In some
countries,
In some countries migrant .
In some countries, migrant workers ag::ﬁ;stﬁgmd mi;?:;tev(\:/gfl?;;fsy
In some countries, migrant workers migrant w0(kers could .COUId work'in the‘ industry. could work in the
- . work in the industry. industry. Severity: L) h e
Forced labor Presence of migrant workers is a could work in the industry. Severity: lllegal migrant lllegal migrant Severity: industry. Severity:
and human Risk ' mig . X Severity: lllegal migrant labor could - egal mig 9 grant X lllegal migrant lllegal migrant labor
. contextual risk for the industry L : labor could exist in the labor could exist in 2
trafficking exist in the industry would be - ; labor could could exist in the
: S ; industry would be the industry would L h
highly severe. Probability: Medium. highly severe be highly severe exist in the industry would be
™ - -2 ’ industry would highly severe.
Probability: Medium. Propablllty: be hig%y P%b)ellbility' Medium
Medium. severe . .
Probability:
Medium.
In the industry
or in some
. . countries
In the industry or in
some countries tdi:géﬁni?: :tjl ;Jne In the industry or in
In the industry or in there could be and/or gender some countries there
some countries there discrimination ine ualigt could be
In the industry or in some countries could be discrimination and/or gender towirds Y discrimination and/or
there could be discrimination and/or gender inequality towards workers in the gender inequality
and/or gender inequality towards inequality towards workers in the indust towards workers in
Discrimination Risk Discrimination and/or gender inequality X workers in the industry. Severity: workers in the industry. industry. Severity: X Severirtyy.' the industry.
and gender is a contextual risk for the industry Discrimination and/or gender Severity: Discrimination Discrimination Discrimiﬁation Severity:
inequality could exist in the and/or gender and/or gender Discrimination and/or
and/or gender
industry would be of medium inequality could exist in inequality could ; ) gender inequality
inequalit
severity. Probability: Medium. the industry would be of exist in the industry cou(}d exiyst in could exist in the
medium severity. would be of the indust industry would be of
Probability: Medium. medium severity. would be g medium severity.
Probability: medium Probability: Medium.
Medium. severity.
Probability:
Medium.
In some
In some countries countries,
industry workers ! industry In some countries,
In some countries, may nI;)yt be workers may industry workers
L industry workers may - not be may not be ensured
In some countries, industry not be ensured a living ensured a "".'”9 ensured a a living wage.
workers may not be ensured a ity: th wage. Severity: the livi it th
Wage & . Not providing living wage is a living wage.. Severity: the non- wage. Se_venty. the non-offering of a lving wage. Seve_'rlty. the non-
) Risk h . X f s ) A non-offering of a living L X Severity: the offering of a living
renumeration contextual risk for the industry offering of a living wage could exist 1d exist in th living wage could feri " Id exist i
in the industry would be of medium wage cou G;X'St |nft € exist in the industry nol_n—_o ering o v;/]ag'e cou eX|st| in
severity. Probability: Medium. |ndu§try wou d. beo would be of aliving wage the mdustlfy would
medium severity. medium severity could exist in be of medium
Probability: Medium. Probability: ' the industry severity. Probability:
] y: would be of Medium.
Medium. medium
severity.
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Probability:
Medium.
In the industry
or in some
. . countries
ISr:)rt]r:S ggtft’:irgsor in there could be In the industry or in
In the industry or in there could be gender-based some countries there
In the industry or in some countries . ender-based violence could be gender-
Y could be gender-based 9 ) against based violence
there could be gender-based ) - violence against ) N
h v violence against . industry against industry
. . violence against industry workers. . industry workers.
Gender-based Risk Gender-based violence is a contextual X Severity: Gender violence could industry workers. Severity: Gender X workers. workers.
violence risk for the industry exist in the industry. it would be of Severity: Gender violence'could Severity: Severity: Gender
high severity Y, violence could exist in exist in the Gender violence could exist
Probability: Medium. the !ndustry, !t would be industry, it would waen_ce could in the mdustry, it
of high severity. ! - exist in the would be of high
o . be of high severity. ) . .
Probability: Medium. Probability: industry, it severity.
Medium Y- would be of Probability: Medium.
’ high severity.
Probability:
Medium.
In industry or
in some
. . countries
In industry or in
some countries fafsegé)igligr'n
. . freedom of In industry or in
In industry or in some L di and/or -
countries freedom of aSﬁougtlon and’or collective fsomg courfnrles
. . . association and/or co ec‘tlv_e bargaining reedom o
In industry or in some countries collective bargainin bargaining may not may be not be association and/or
freedom of association and/or 9 9 be ensured. Y collective bargaining
. L may not be ensured. o ensured.
Freedom of Freedom of association and/or collective bargaining may not be Severity: The Severity: The Severity: The may not be ensured.
assomatlon_ Risk collective bargaining is a contextual X ensured._ S_everlty: The proh!bltlon prohibition of prohlb_ltlc_m of X prohibition of Seve_n_ty: The
and collective risk for the indust of association and/or collective association and/or association and/or association prohibition of
bargaining ry bargaining that could exist in the collective bargainin collective and/or association and/or
industry would be of medium rgaining bargaining that . collective bargaining
. e " that could exist in the 2 collective I
severity. Probability: Medium. industry would be of could exist in the bargainin that could exist in the
stry . industry would be 9 9 industry would be of
medium severity. of medium that could medium severity
Probability: Medium. severity. _eX|st in the Probability: Medium.
Probability: industry would
Medium ’ be of medium
’ severity.
Probability:
Medium.
) ) The risks for for The risks for The risks for health
The risks for health and safety at The risks for health and
work are typical of the activity. safety at work are gfag:kaggesafﬁgl zggth :{1 \?vork g?g tsagg;)l/ gft twhgrk
Health and Risk Substantial occupational health and X Severity: risks to health and safety typical of the activity. of the a ctivittyp X are 3 ical of a ctiv?;p Severity:
safety at work safety risks are typical for the activity at work are typical of the activity Severity: risks to health Severity: rislilé to the ath)ivity risks t)é. health aﬁ d
and _have high severity. Probability: a”c.j safety at wor k are health aﬁd safety Severity: riéks safety at work are
Medium. typical of the activity at work are typical to health and typical of the activity
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and have high severity.

of the activity and

Shipping

safety at work

and have high

Probability: Medium. have high severity. are typical of severity. Probability:
Probability: the activity Medium.
Medium. and have high
severity.
Probability:
Medium.
Lack of
political
commitment
Lack of political Lack o_f political could Lack o_f political
commitment could commitment could generate commitment could
Lack of political commitment could generate delays or gggte; gt:scfﬁlg]y: or gglsagilg; in gggg;t:;:gl;}y: or

generate delays or obstacles in the
installation and operation of the

obstacles in the
installation and

installation and
operation of the

the installation
and operation

installation and
operation of the

ﬁgzz:}gem Risk Activity requires political commitment gg\llj::lrty ,'T;gkn ?fn mz;.es. %%eursattlo?nog é?t:i n industry in certain X of the industry industry in certain
1y p ) Ty e countries. Severity: in certain countries.
commitment could have high countries. Severity: K of political - L K of
severity. Lack of political Lac of politica | countr'le.s. K Sel\./?"tIV' Lac 0
Probability: Medium commitment could have ﬁomm#mr:a nt cou d Sfevelr_lt_y. Il_ac po '}'(;:?1 con;]r_‘m't]ment
high severity ave high severity. of politica could have hig
Probability: Medium Probability: commitment severity.
Y: Medium could have Probability: Medium
high severity.
Probability:
Medium
In some
countries,
there may be
In some countries, participation of In some countries
there may be government ’
. S I there may be
In some countries, participation of companies in articiation of
there may be government the value poverr?mem
In some countries, there may be participation of companies in the chain. gompanies in the
participation of government government companies value _ch.aln. Severity: T he value chain.
T } in the value chain. Severity: The participation of S
companies in the value chain. Severity: The articination of overnment Severity: The
Severity: The participation of o P P g et participation of
. . e o participation of government companies in
Government Risk Government is typically participating in government companies in steps of government companies companies in steps | X steps of the government
influence the companies in the value chain the \{alue chan_1 would be of in steps of the value of the value chain value chain companies in steps
medium severity, and there may be chain would be of would be of would be of of the value chain
a ”s!( of f:c?rruptlon, bure_a_Luc.racy medium severity, and medium severity, medium WOU|d. be of medium
and inefficiency. Probability: h b isk of dth b . d severity, and there
Medium there may be arisk o and there may be severity, an may be a risk of
’ corruption, bureaucracy a risk of corruption, there may be corruntion
and inefficiency. bureaucracy and a risk of bure;)ucra’c and
Probability: Medium. inefficiency. corruption, inefficienc Y
Probability: bureaucracy Probabilit ){.Medium
Medium. and Y: ’
inefficiency.
Probability:
Medium.
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In some
. countries,
In some countries :ﬂ;zn;iljgu&”es’ there could be In some countries,
’ S participation of there could be
there could be participation of N
. s government participation of
In some countries, there could be participation of government companies in overnment
participation of government government companies companies in the the \?alue gom anies in the
Government Opportunity Government is typically participating in X companies in the value chain, in the value chain, value chain, which X chain. which valug chain. which
influence pp the companies in the value chain which could be an opportunity to which could be an could be an could’be an could be an‘
substantially improve the income of opportunity to opportunity to opportunity to opportunity to
the respective nation. substantially improve substantially sEl’o) stantiall SEE stantially improve
the income of the improve the improve they the income)é)f thpe
respective nation. income of the . g b
respective nation. |ncome_of the respective nation.
respective
nation.
In some
countries or
regions,
In some countries security In some countries or
In some countries or or regions, security measures regions, security
In some countries or regions regions, security measures against against mgasurés against
security measures against measures aga_lnst terrorl;sm or crime te_rronsm orb terrorism or crime
Conflict and isk Activity typically requires security terrorism or crime may be terrorism or crime may may be ne%essary. crime may be may be necessary.
security Ris services X necessary. Severity: The need for be necessary. Sevgnty. Severlty.‘T e need | X necess a.ry. Severity: The need
e . The need for security in for security in the Severity: The L
security in the industry would be of the industry would be of industry would be need for for security in the
high severity. Probability: Medium. high severity. of high severity. security in the m_dustry wpuld be of
i . e ; high severity.
Probability: Medium. Probability: industry would Probability: Medium
Medium. be of high Y- :
severity.
Probability:
Medium.
Market
distortion and Opportunity | Domestic consumption n.a. n.a. n.a. n.a. n.a.
competition
Market
distortion and Opportunity | Use of national transport infrastructure n.a. n.a. n.a. n.a. n.a.
competition
Market
distortion and Opportunity | Opening of new export markets n.a. n.a. n.a. n.a. n.a.
competition
. - . At an
Atan mdustnal_level arjd possibly industrial level
in many countries, environmental and possibl
and safety standards are not yet and p Y
Market . ! LS in many
distortion and Risk Enwronme_ntal and safety_s_tandards are | defined fpr the activity of ] na na X countries na
™ not yet defined for the activity transporting hydrogen and its e e . ’ h
competition o L environmental
derivatives through pipelines.
. 4 and safety
Severity: Lack of industry- standards are
compliant environmental and
not yet
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safety standards would be of high defined for the
severity. Probability: High. activity of
transporting
hydrogen and
its derivatives
by ships.
Severity: Lack
of industry-
compliant
environmental
and safety
standards
would be of
high severity.
Probability:
High.
In some
countries,
investors
] In some countries, cc_)uld be In some countries,
In some countries, investors could be widely investors could be
In some countries, investors could in_vesto_rs could l_)e widely involvgd in involved "? the widely involved in
be widely involved in the value widely invo Ived in t.hej the va_Iu&I-) chain. value ¢ h.aln. the value chain.
(l;/_larke‘t . Third parties (investors) typically have a chain. Severity: Investor value chain. .nge.”ty'. Sevgr_lty. _Invt_astor Severity: Severity: Investor
istortion and Risk S ) ! IR - Investor participation in participation in the X Investor AT
" significant stake in the industry participation in the value chain is T o RGTI participation in the
competition considered medium severity the v_alue chain is valug chain is participation in value chain is
e " : considered medium considered the value - .
Probability: Medium. - P . X i considered medium
severity. Probability: medium severity. chain is severity. Probability:
Medium. Probability: considered . ’
: ] Medium.
Medium. medium
severity.
Probability:
Medium.
In some
countries, the
In some countries, arrival of In some countries,
In some countries, the the arrival of companies the arrival of
In some countries, the arrival of arrival of companies companies that will that will invest companies that will
Market companies that will invest is an that will invest is an invest is an is an invest is an
di h . Third parties (investors) typically have a opportunity for the generation of opportunity for the opportunity for the opportunity for opportunity for the
istortion and Opportunity . ) : . . . X . .
competition significant stake in the industry local work and the collection of generation of It_)cal work generation of local the generation generation of local
taxes for the country, among and the collection of work and the of local work work and the
others. taxes for the country, collection of taxes and the collection of taxes for
among others. for the country, collection of the country, among
among others. taxes for the others.
country,
among others.
. . In some countries, very In some countries, In some In some countries,
Lo . In some countrles_, very high taxes high taxes could very high taxes countries, very very high taxes could
. . Taxation is a contextual risk for the could discourage investment. . f ! : )
Taxation Risk industry Severity: Taxes are considered discourage investment. could discourage X high taxes discourage
high sevérity Probability: Medium Severity: Taxes are investment. could investment. Severity:
) ) ) considered high Severity: Taxes discourage Taxes are
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Comment Comment

Risk/
Topics Opportunit
y

Potential supply chain element risk

" Comment Comment | Comment
and opportunities

Pipeline
Shipping

severity. Probability: are considered investment. considered high
Medium. high severity. Severity: severity. Probability:
Probability: Taxes are Medium.
Medium. considered
high severity.
Probability:
Medium.
In some
In some countries gggrztgglt?:n )
In some countries gﬁir;’g'gﬂpﬁ;”d could put the Icr:)ﬁ%?t?oﬁocugjﬂie;ut
In some countries corruption could corruption could put the chain at risk supply chain the supply chain at
Corruption is a contextual risk for the put the supply chain at risk. supply chain at risk. Severity: ' atrisk. risk. Severity:
Corruption Risk industry X Severity: Corruption in the industry X | Severity: Corruption in X Corrupti&)n in the X Severity: X Cor.ruption in-the
could be of high severity. the industry could be of industry could be Corruption in industry could be of
Probability: Medium. high severity. . - the industry h .
Probability: Medium of high severity. could be of high severity.
: ’ Probability: hi ; Probability: Medium.
Medium. igh severity.
Probability:
Medium.
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Appendix B
Biodiversity & deforestation

Chile

Country-level assessm

e Information Source Conclusion

Biodiversity and Biodiversity and EPI Ecosystem Vitality: Chile | Environmental Performance Index Certain parts of Chile are Triggers
deforestation ecosystems * Rank: 59/180 (yale.edu) considered global biodiversity project level
(policy/regulation, state) «  EPIscore: 51.20/100 hotspots, and since these are analysis
¢ 10-year change: 13.40 regard as threatened, extra care
should be taken to ensure that

The central and southern zones of Chile are Main Details (cbd.int) activities do not contribute to

considered a global biodiversity hotspot and among further negative impacts on these

the most threatened. hotspots.

In general, ecological conditions are better in
southern Chile and worse in the country’s central
zone. In the northern zone, activities conducted by
the mining and agricultural sectors are negatively
impacting the status of rivers and lakes and coastal
wetlands.

The main threats to biodiversity are changes in land
use due to activities related to the forestry and
agricultural sectors. Other threats are associated
with urbanization, invasive alien species, forest
fires, climate change and water extracted for mining
and agricultural activities in the northern zone of the

country.
Biodiversity and Soil loss, erosion, Net change of -0.079 % in tree cover from 2000 to Chile Deforestation Rates & Statistics | GFW Chile's relatively low EPI score in Triggers
deforestation deforestation 2020. (globalforestwatch.org) terms of tree cover loss indicates project level
(policy/regulation, state) that deforestation is a significant analysis

topic in the country. Soil erosion is

From 2001 to 2021, 6.8% of tree cover loss Al .
also a relevant topic in Chile.

occurred in areas where the dominant drivers of
loss resulted in deforestation.

EPI Tree cover loss Chile | Environmental Performance Index
¢ Rank: 99/180 (yale.edu)

* EPI Score: 12.60

* 10-year change: -0.90

Over the last two decades, ecosystems located in Main Details (cbd.int)
the coastal zone of Maule and Bio Bio lost about

26% of their tree coverage. During the same period,

losses of 10% to 20% have been recorded in 11

other ecosystems in the central zone.
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Country-level assessment

W Information Source Conclusion
criteria
It is estimated that 60% of the land in Chile is Countries and the global rate of soil erosion |
affected by some degree of erosion. However, Nature Sustainability
Chile has lower soil erosion rates than its
neighbors.

Hillslope soil erosion and mobility in pine
plantations and native deciduous forest in the
coastal range of south-Central Chile
(forestproductivitycoop.net)

Oman
Topic Country-lev_el . Information Source Conclusion Risk
assessment criteria
Biodiversity and Biodiversity and EPI Ecosystem Vitality: Oman | Environmental Given Oman's relatively low EPI rating with regards to ecosystem Triggers
deforestation ecosystems *  Rank: 149/180 Performance Index vitality, the topic of biodiversity and ecosystems require attention. project level
(policy/regulation, state) *  EPI Score: 33.50/100 (yale.edu) Overuse of and damage to coastal and marine ecosystems is analysis
*  10-year change: 2.60 considered one of the main threats which could be relevant for
. S . . . . activities related to hydrogen value chain.
Despite the country's arid climate, it possesses a Main Details (cbd.int
relatively high level of biodiversity, especially in
regions that have higher levels of precipitation.
The main threats to biodiversity in Oman include
overgrazing, loss of habitat, overuse of and damage
to coastal and marine ecosystems, invasive species,
as well as population growth and use of modern
technology.
Biodiversity and = Soil loss, erosion, Coastal erosion has been observed in Oman. Beach erosion along Al Coastal and soil erosion is a potential contextual risk in Oman, Triggers
deforestation deforestation Batinah coast, Sultanate considering the current situation in its coastal area. project level
(policy/regulation, state) of Oman | SpringerLink analysis
No EPI data available on tree cover loss /
Oman has higher erosion rates than its neighbor Countries and the global
countries. rate of soil erosion |

Nature Sustainability
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https://www.nature.com/articles/s41893-019-0438-4
https://www.nature.com/articles/s41893-019-0438-4
https://forestproductivitycoop.net/wp-content/uploads/2021/06/Aburto-et-al-2020-LDD-Hillslope-soil-erosion-in-radiata-plantations-in-Chile.pdf
https://forestproductivitycoop.net/wp-content/uploads/2021/06/Aburto-et-al-2020-LDD-Hillslope-soil-erosion-in-radiata-plantations-in-Chile.pdf
https://forestproductivitycoop.net/wp-content/uploads/2021/06/Aburto-et-al-2020-LDD-Hillslope-soil-erosion-in-radiata-plantations-in-Chile.pdf
https://forestproductivitycoop.net/wp-content/uploads/2021/06/Aburto-et-al-2020-LDD-Hillslope-soil-erosion-in-radiata-plantations-in-Chile.pdf
https://epi.yale.edu/epi-results/2022/country/omn
https://epi.yale.edu/epi-results/2022/country/omn
https://epi.yale.edu/epi-results/2022/country/omn
https://www.cbd.int/countries/profile/?country=om#:~:text=Terrestrial%20biodiversity%20is%20an%20important%20component%20of%20Oman%E2%80%99s,currently%20considered%20to%20be%20endangered%20or%20critically%20endangered.
https://link.springer.com/article/10.1007/s12517-015-2186-8
https://link.springer.com/article/10.1007/s12517-015-2186-8
https://link.springer.com/article/10.1007/s12517-015-2186-8
https://www.nature.com/articles/s41893-019-0438-4
https://www.nature.com/articles/s41893-019-0438-4
https://www.nature.com/articles/s41893-019-0438-4
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Information Source

A ARCADIS

Conclusion

assessment criteria

Biodiversity Biodiversity and EPI Ecosystem Vitality: Australia | Environmental
and ecosystems * Rank: 16/180 Performance Index

deforestation (policy/regulation, state) «  EPI Score: 62.30/100

+  10-year change: 14.10

(yale.edu)

Australia's biodiversity is both rich and unique; between 7 and 10 %
of all species on Earth occur in Australia. Australia's terrestrial and
marine biodiversity is important both nationally and globally,
establishing an obligation for its conservation and sustainable use.

Main Details (cbd.int)

Loss and degradation of native vegetation is an ongoing threat to
Australia's biodiversity and to the productivity of industry.

Major threats to biodiversity include climate change and enhanced
climate variability; loss, fragmentation and degradation of habitats;
introduction and spread of invasive alien species; marine and coastal
pollution; altered hydrology; inappropriate grazing and fire regimes;
and population growth and the competing pressure of economic
development.

Biodiversity Soil loss, erosion, Australia remains one of the world's hotpots for deforestation Australia the only developed
and deforestation according to a 2021 WWF report. nation on world list of

deforestation (policy/regulation, state)

deforestation hotspots
Environment | The Guardian

Denmark

69

Country-level

Tt r
assessment criteria Source

Topic Information

Biodiversity and Biodiversity and EPI Ecosystem Vitality: Denmark | Environmental
deforestation ecosystems * Rank: 21/180 Performance Index
(policy/regulation, state) *  EPIscore: 61.30/100 (yale.edu)

*  10-year change: -1.20

Danish biodiversity is in net decline. Main Details (cbd.int)
Over the last century, extensive drainage and intensification of
forestry for timber production has led to a significant net decrease
in open forest glades, forest wetlands and structures related to
old growth forests.

EPI Tree cover loss: Denmark | Environmental

Biodiversity and Soil loss, erosion,

deforestation deforestation *« Rank: 112/180 Performance Index
(policy/regulation, state) *  EPIscore: 10.30/100 (yale.edu)

¢ 10-year change: 0.60

Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date: 28 February 2023

Even though Australia’s EPI score in terms of
Ecosystem Vitality is relatively high, given the
national and global importance of Australia's

ecosystems, this topic should be investigated

before engaging in the activity.

Given the fact that Australia is considered a

deforestation hotspot, this topic should be
investigated before engaging in the activity.

Conclusion

Given the fact that biodiversity in Denmark
is declining, this topic should be
investigated before engaging in the
activity.

Given Denmark's low tree cover loss EPI
score, the topic of deforestation should be
investigated before engaging in the
activity.

Triggers
project
level
analysis

Triggers
project
level
analysis

Risk

Triggers
project level
analysis

Triggers
project level
analysis


https://epi.yale.edu/epi-results/2022/country/aus
https://epi.yale.edu/epi-results/2022/country/aus
https://epi.yale.edu/epi-results/2022/country/aus
https://www.cbd.int/countries/profile/?country=au
https://www.theguardian.com/environment/2021/jan/13/australia-the-only-developed-nation-on-world-list-of-deforestation-hotspots
https://www.theguardian.com/environment/2021/jan/13/australia-the-only-developed-nation-on-world-list-of-deforestation-hotspots
https://www.theguardian.com/environment/2021/jan/13/australia-the-only-developed-nation-on-world-list-of-deforestation-hotspots
https://www.theguardian.com/environment/2021/jan/13/australia-the-only-developed-nation-on-world-list-of-deforestation-hotspots
https://epi.yale.edu/epi-results/2022/country/dnk
https://epi.yale.edu/epi-results/2022/country/dnk
https://epi.yale.edu/epi-results/2022/country/dnk
https://www.cbd.int/countries/profile/?country=dk
https://epi.yale.edu/epi-results/2022/country/dnk
https://epi.yale.edu/epi-results/2022/country/dnk
https://epi.yale.edu/epi-results/2022/country/dnk
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Country-level Information Source Conclusion Risk

assessment criteria

Topic

Denmark has slightly higher erosion rates than its neighbor Countries and the global
countries. rate of soil erosion | Nature

Sustainability

South Africa

Country-level assessment
criteria

Biodiversity and Biodiversity and ecosystems EPI Ecosystem Vitality: South Africa | Environmental Performance Given the fact that South Africa's ecosystems are Triggers project
deforestation (policy/regulation, state) * Rank: 92/180 Index (yale.edu) greatly endangered, investigation of this topic is level analysis

*  EPI score: 44.20/100 necessary before engaging in the activity.

*  10-year change: 12.70

South African biodiversity is greatly Main Details (cbd.int)
endangered. National Red List

assessments indicate that 10% of
South Africa’s birds and frogs, 20% of
its mammals and 13% of its plants are

Information Source Conclusion

threatened.
Biodiversity and Soil loss, erosion, EPI Ecosystem Vitality: South Africa | Environmental Performance Given South Africa's low tree cover loss EPI score, = Triggers project
deforestation deforestation * Rank: 139/180 Index (yale.edu) the topic of deforestation should be investigated level analysis
(policy/regulation, state) *  EPIscore: 5.80/100 before engaging in the activity.
+  10-year change: -1.30
South Africa has lower erosion rates Countries and the global rate of soil erosion
than its neighbor countries. Nature Sustainability

United States of America

Country-level

o Information Source Conclusion
assessment criteria
Biodiversity and Biodiversity and EPI Ecosystem Vitality: United States of America Biodiversity in certain areas faces significant pressures in USA. Triggers
deforestation ecosystems *« Rank: 57/180 Environmental Performance Index The extent to which investigation of this topic is necessary is highly project level
(policy/regulation, state) *  EPI Score: 51.40/100 (yale.edu) dependent on the state in which the activity is to take place. analysis
¢ 10-year change: 1.10 Generally, investigation is necessary.
California state has the most This Map Shows Where Biodiversity
imperiled biodiversity of any state Is Most at Risk in America - The
in the continuous United States. New York Times (nytimes.com)
Southern Appalachia is a hotspot
for species at risk of vanishing.
Biodiversity and Soil loss, erosion, EPI Tree cover loss: United States of America Given the USA's low tree cover loss EPI score, the topic of Triggers
deforestation deforestation + Rank:117/180 Environmental Performance Index deforestation should be investigated before engaging in the activity. = project level
(policy/regulation, state) «  EPIscore: 9.80/100 (yale.edu) analysis

¢ 10-year change:
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https://www.nature.com/articles/s41893-019-0438-4
https://www.nature.com/articles/s41893-019-0438-4
https://www.nature.com/articles/s41893-019-0438-4
https://epi.yale.edu/epi-results/2022/country/zaf
https://epi.yale.edu/epi-results/2022/country/zaf
https://www.cbd.int/countries/profile/?country=za
https://epi.yale.edu/epi-results/2022/country/zaf
https://epi.yale.edu/epi-results/2022/country/zaf
https://www.nature.com/articles/s41893-019-0438-4
https://www.nature.com/articles/s41893-019-0438-4
https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/usa
https://www.nytimes.com/interactive/2022/03/03/climate/biodiversity-map.html
https://www.nytimes.com/interactive/2022/03/03/climate/biodiversity-map.html
https://www.nytimes.com/interactive/2022/03/03/climate/biodiversity-map.html
https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/usa
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Country-level

N Information Source Conclusion
assessment criteria

United States has lower erosion Countries and the global rate of soil

rates than its neighbor countries. erosion | Nature Sustainability

Kazakhstan

Country-level

W Information Source Conclusion Risk
assessment criteria

Topic

Biodiversity and = Biodiversity and EPI Ecosystem Vitality: Kazakhstan Given the fact that many of Kazakhstan's Triggers
deforestation ecosystems < Rank: 72/180 Environmental species are endangered, the topic of project level
(policy/regulation, state) «  EPI Score: 48.10/100 Performance Index biodiversity and ecosystems must be analysis
« 10-year change: 2.00 (yale.edu) investigated before engaging in the activity.

Many species in Kazakhstan are endangered, mostly due to habitat Main Details (cbd.int)
destruction and hunting.

The main pressures on biodiversity in Kazakhstan are linked to oil and
gas extraction; coal extraction; extraction of uranium and other minerals;
rock and slag run-off; atmospheric pollution; draining; waste storage;
road construction; electric power transmission lines; oil and gas
pipelines; channels and water reservoirs; and irrigation,

Biodiversity and | Soil loss, erosion, EPI Tree Cover Loss: Kazakhstan Compared to other countries, Kazakhstan ranks = Triggers
deforestation deforestation *  Rank: 25/180 Environmental relatively high with regards to it EPI tree cover project level
(policy/regulation, state) «  EPI score: 42.50/100 Performance Index loss score. However, 42.50/100 is not a strong analysis
«  10-year change: 11.60 (yale.edu) score, and investigation of this topic is therefore
necessary.
Kazakhstan has lower erosion rates than its neighbor countries. Countries and the

global rate of soil
erosion | Nature
Sustainability
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https://www.nature.com/articles/s41893-019-0438-4
https://www.nature.com/articles/s41893-019-0438-4
https://epi.yale.edu/epi-results/2022/country/kaz
https://epi.yale.edu/epi-results/2022/country/kaz
https://epi.yale.edu/epi-results/2022/country/kaz
https://epi.yale.edu/epi-results/2022/country/kaz
https://www.cbd.int/countries/profile/?country=kz
https://epi.yale.edu/epi-results/2022/country/kaz
https://epi.yale.edu/epi-results/2022/country/kaz
https://epi.yale.edu/epi-results/2022/country/kaz
https://epi.yale.edu/epi-results/2022/country/kaz
https://www.nature.com/articles/s41893-019-0438-4
https://www.nature.com/articles/s41893-019-0438-4
https://www.nature.com/articles/s41893-019-0438-4
https://www.nature.com/articles/s41893-019-0438-4
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Air pollution

Chile

Topic Country—levgl a_ssessment Information Source Conclusion Risk
criteria
Air Air quality (policy/regulation,  EPI Air Quality: Chile | Environmental Performance Chile's air quality has been improving over the past ten years, and caution Triggers project
pollution state) * Rank: 50/180 Index (yale.edu) should be taken to ensure that activities related to hydrogen value chain do level analysis
* EPI Score: not hamper progress.
48.40/100
+  10-year change:
4.20
Oman
el L Information Source Conclusion
assessment criteria
Air Air quality EPI Air Quality: Oman | Environmental Performance Given Oman's low EPI score with regards to air quality, this topic should be Triggers project level
pollution (policy/regulation, * Rank: 96/180 Index (yale.edu) investigated before engaging in hydrogen production. analysis
state) « EPI Score:
36.4/100
10-year
change: 10.3
Australia

Country-level
assessment criteria

Air pollution Air quality EPI Air Quality: Australia | Environmental Performance Australia’s air quality ranks among the highest in the world. Assuming that

Information Source Conclusion

(policy/regulation, state) «  Rank: 6/180 Index (yale.edu) local legal requirements are met, further analysis at the project level is
« EPI Score: therefore not necessary.
91.10/100
*« 10-year
change: 4.10

Denmark

Country-level assessment

o Information Source Conclusion
criteria

Air Air quality (policy/regulation, EPI Air Quality: https://epi.yale.edu/epi- Denmark’s air quality ranks among the highest in the world. Assuming
pollution state) « Rank: 12/180 results/2022/country/dnk that local legal requirements are met, further analysis at the project
«  EPI Score: level is therefore not necessary.
80.50/100
¢ 10-year change:
9.50
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https://epi.yale.edu/epi-results/2022/country/chl
https://epi.yale.edu/epi-results/2022/country/chl
https://epi.yale.edu/epi-results/2020/country/omn
https://epi.yale.edu/epi-results/2020/country/omn
https://epi.yale.edu/epi-results/2022/country/aus
https://epi.yale.edu/epi-results/2022/country/aus
https://epi.yale.edu/epi-results/2022/country/dnk
https://epi.yale.edu/epi-results/2022/country/dnk
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South Africa

Country-level assessment

N Information Source Conclusion
criteria
Air Air quality (policy/regulation, EPI Air Quality: https://epi.yale.edu/epi- Given South Africa’s low EPI score with regards to air quality, further Triggers project
pollution state) * Rank: 147/180 results/2022/country/zaf investigation at the project level is necessary. level analysis
*  EPI Score:
22.20/100
e 10-year change:
7.50

United States of America

Country-level assessment

Information Source Conclusion

criteria

Air Air quality (policy/regulation, EPI Air Quality: https://epi.yale.edu/epi- The USA’s air quality ranks among top 20 in the world. Assuming that
pollution state) * Rank: 16/180 results/2022/country/usa local legal requirements are met, further analysis at the project level is
*  EPI Score: therefore not necessary.
77.00/100
*  10-year change:
9.10
Kazakhstan

Country-level assessment

N Information Source Conclusion
criteria

Air quality (policy/regulation, EPI Air Quality: https://epi.yale.edu/epi-

Air Given Kazakhstan’s low EPI score with regards to air quality, further ~ Triggers project

pollution state) * Rank: 118//180 results/2022/country/kaz investigation at the project level is necessary. level analysis
* EPI Score:
28.60/100
+  10-year change:
6.60
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https://epi.yale.edu/epi-results/2022/country/zaf
https://epi.yale.edu/epi-results/2022/country/zaf
https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/kaz
https://epi.yale.edu/epi-results/2022/country/kaz
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Chile
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Topic

Waste &
resources

Waste &
resources

Waste &
resources

Waste &
resources

Waste &
resources

Country-level
assessment criteria

Waste management
(policy/regulation,
infrastructure)

Hazardous waste
management
(policy/regulation,
infrastructure)

Hazardous substances
(policy/regulation,
enforcement)

Critical Raw Materials
(status,
policy/regulation,
domestic supply)

Carbon Sources:
ambient air DAC,
biogenic sources,
industrial point sources
CCU (policy, domestic
supply)

Information

EPI Waste Management:
*  Rank: 58/180
«  EPI Score: 46.40/100
*  10-year change: 0.10

EPI Solid Waste:

+  Rank: 48/180

EPI Score: 75.70/100

Hazardous waste management is regulated.
In Chile, more than 70% of Municipal Solid
Waste is disposed of in authorized facilities.
Management of mining waste, which can
contain hazardous, waste is a challenge.

In 2017, Chile published the National

Chemical Safety Policy action plan 2017-2022.

In 2021, it was the first country in Latin
America to implement a comprehensive
chemical regulation.

The new regulations are being implemented
gradually.

Chile is one of the top producers of lithium and
copper, in an industry that is highly regulated.
The mining industry in Chile is facing risks
from political instability in the regions.

Energy requirements and land use
management are a sustainability risks for
Ambient Air (DAC)

Land use risk and biodiversity risks exist for
biogenic sources

CCU is not compatible with a closed carbon
system, which poses an important
sustainability risk.

The strategy by the Ministry of Environment
and Energy does not consider carbon capture,

Source

Chile | Environmental Performance
Index (yale.edu)

Waste and hazardous substance
regulations in Chile — Lexology

Waste Management in the LATAM
Region (rvo.nl

Chile: the advance of the toxic
mountains - London Mining Network
Chile Publishes GHS and Chemical
Registration Decree (3eco.com)

Critical minerals supply and demand
topics | EY —US

Share of top producing countries in
total processing of selected minerals
and fossil fuels, 2019 — Charts — Data
& Statistics - IEA

PtX-Hub-PtX.Sustainability-
Dimensions-and-Concerns-Scoping-
Paper.pdf (p.22)

CCUS challenges and opportunities in
Chile (decarbonisationtechnology.com)
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Conclusion

Chile’s Waste Solid Management EPI Score of 75.70/100
indicates it controls waste in a reasonably sustainable
manner, however the overall Waste Management EPI score
is much lower. A need to further analyze this topic at the
project level is therefore triggered.

While Chile has a developed waste management system,
there has been reports on mismanaged waste including
hazardous waste from the mining industry.

While Chile is the first country in Latin America to implement
a comprehensive chemical management regulation, the
regulation is not fully in place and its effectiveness is not yet
clear.

Chile has domestic supply of lithium and copper. With
regards to availability of the critical raw materials, project
level analysis is therefore not triggered.

It should be noted that the activity of mining critical raw
materials itself is not without risks. However, for the topic of
critical raw materials, the analysis looks solely at the
availability of these materials. Other risks associated with
mining are considered in other parts of the analysis.

Chile is reported to be raising its biomass capacity, which
presents opportunities for hydrogen production. However,
Chile does not appear to incorporate CCU in its strategy. Thi

A ARCADIS

Risk

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

Triggers project
level analysis

S

means that the potential to use CCU as part of Ptx processes

is limited. Investigation at the project level is therefore
required.


https://epi.yale.edu/epi-results/2022/country/chl
https://epi.yale.edu/epi-results/2022/country/chl
https://www.lexology.com/library/detail.aspx?g=330fd387-717b-4568-9cbb-7fe002f9cc04
https://www.lexology.com/library/detail.aspx?g=330fd387-717b-4568-9cbb-7fe002f9cc04
https://www.rvo.nl/sites/default/files/2021/02/Report_LATAM_Waste_Management_feb_2021.pdf
https://www.rvo.nl/sites/default/files/2021/02/Report_LATAM_Waste_Management_feb_2021.pdf
https://londonminingnetwork.org/2022/01/chile-the-advance-of-the-toxic-mountains/
https://londonminingnetwork.org/2022/01/chile-the-advance-of-the-toxic-mountains/
https://www.3eco.com/resource-center/blog/chile-publishes-ghs-and-chemical-registration-decree
https://www.3eco.com/resource-center/blog/chile-publishes-ghs-and-chemical-registration-decree
https://www.ey.com/en_us/mining-metals/critical-minerals-supply-and-demand-issues
https://www.ey.com/en_us/mining-metals/critical-minerals-supply-and-demand-issues
https://www.iea.org/data-and-statistics/charts/share-of-top-producing-countries-in-total-processing-of-selected-minerals-and-fossil-fuels-2019
https://www.iea.org/data-and-statistics/charts/share-of-top-producing-countries-in-total-processing-of-selected-minerals-and-fossil-fuels-2019
https://www.iea.org/data-and-statistics/charts/share-of-top-producing-countries-in-total-processing-of-selected-minerals-and-fossil-fuels-2019
https://www.iea.org/data-and-statistics/charts/share-of-top-producing-countries-in-total-processing-of-selected-minerals-and-fossil-fuels-2019
https://ptx-hub.org/wp-content/uploads/2022/05/PtX-Hub-PtX.Sustainability-Dimensions-and-Concerns-Scoping-Paper.pdf
https://ptx-hub.org/wp-content/uploads/2022/05/PtX-Hub-PtX.Sustainability-Dimensions-and-Concerns-Scoping-Paper.pdf
https://ptx-hub.org/wp-content/uploads/2022/05/PtX-Hub-PtX.Sustainability-Dimensions-and-Concerns-Scoping-Paper.pdf
https://decarbonisationtechnology.com/article/25/ccus-challenges-and-opportunities-in-chile#.Y43nwcvMJD9
https://decarbonisationtechnology.com/article/25/ccus-challenges-and-opportunities-in-chile#.Y43nwcvMJD9
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Topic

Oman

Topic

Waste &
resources

Waste &
resources

Waste &
resources

Waste &
resources

Country-level
assessment criteria

assessment criteria

Waste management
(policy/regulation,
infrastructure)

Hazardous waste
management
(policy/regulation,
infrastructure)

Hazardous substances
(policy/regulation,
enforcement)

Critical Raw Materials
(status, policy/regulation,
domestic supply)

Information

utilization and storage (CCUS) as a
technology to achieve its targets.

2022 is likely to show the strength of Chile’s
biomass potential, with a development of a
large project, a new cogeneration boiler that
would process forest biomass at the Arauco
Plant (MAPA) in the center-south Biobio
region. The project is expected to add 166 MW
of biomass capacity to the national grid in
March, growing the national generation park of
the technology by 38% to 601MW.

Other significant biomass projects include a
plan by Engie to overhaul its Hornitos and
Andina units in its Mejillones generation
complex, to utilize biomass as a fuel,
completely replacing coal.

Information

EPI Waste Management:
+  Rank: 86/180
+  EPI Score: 32.80/100
+  10-year change: -1.00

EPI Solid Waste:

*+ Rank: 75

*  EPI Score: 49.50/100
Oman has a regulatory framework for hazardous
waste management since 1993. A license is needed
to handle hazardous waste. However, the country
lacks waste collection, sorting and disposal facilities.

Information on the effectiveness of management of
hazardous substances is not available.

Mining is one of the Omani government’s focus
sectors under its economic diversification program.
Oman’s mining industry has attracted increasing
interest from both foreign and local operators as
Oman was the first GCC producer and exporter of
ferrochrome.

Source

Chile expects to raise biomass
hydroelectric capacity this year - ICSC
sustainable-carbon.or

Source

https://epi.yale.edu/epi-
results/2022/country/omn

Oman - Requlation for the

Management of Hazardous Waste.

(ilo.orqg)

Frontiers | Sustainable Waste

Management Strategies for

Effective Energy Utilization in
Oman: A Review (frontiersin.org)

/

Oman — Mining and Minerals
(trade.gov)

Oman: number of active mines by
mineral | Statista

75 Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date: 28 February 2023

A ARCADIS

Conclusion

Conclusion

Oman’s Solid Waste EPI Score of 49.50/100 indicates
that there is plenty of room for improvement when it
comes to the sustainable management of solid waste.
There is therefore a need for further analysis at the project
level.

Oman lacks waste management infrastructure which
should be also considered in the context of hazardous
waste.

The production of renewable energy technologies requires
critical raw materials. Although Oman demonstrates
increased focus on the mining sector, currently the country
is not amongst the top producers of metals required for
renewable energy technologies.

Risk

Risk

Triggers
project level
analysis

Triggers
project level
analysis

Insufficient
information
available

Triggers
project level
analysis


https://www.sustainable-carbon.org/chile-expects-to-raise-biomass-hydroelectric-capacity-this-year/
https://www.sustainable-carbon.org/chile-expects-to-raise-biomass-hydroelectric-capacity-this-year/
https://www.sustainable-carbon.org/chile-expects-to-raise-biomass-hydroelectric-capacity-this-year/
https://epi.yale.edu/epi-results/2022/country/omn
https://epi.yale.edu/epi-results/2022/country/omn
https://www.ilo.org/dyn/natlex/natlex4.detail?p_lang=en&p_isn=83516
https://www.ilo.org/dyn/natlex/natlex4.detail?p_lang=en&p_isn=83516
https://www.ilo.org/dyn/natlex/natlex4.detail?p_lang=en&p_isn=83516
https://www.frontiersin.org/articles/10.3389/fbioe.2022.825728/full
https://www.frontiersin.org/articles/10.3389/fbioe.2022.825728/full
https://www.frontiersin.org/articles/10.3389/fbioe.2022.825728/full
https://www.frontiersin.org/articles/10.3389/fbioe.2022.825728/full
https://www.trade.gov/country-commercial-guides/oman-mining-and-minerals
https://www.trade.gov/country-commercial-guides/oman-mining-and-minerals
https://www.statista.com/statistics/1330201/oman-number-of-active-mines-by-mineral/
https://www.statista.com/statistics/1330201/oman-number-of-active-mines-by-mineral/
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Information

Although numerous quarrying and mining operations
are underway, Oman’s mineral resources are still
relatively untapped, with large deposits of metals and
industrial minerals waiting to be unearthed. Oman’s
mountains host intact and exposed ophiolites, which
could contain metal deposits such as chromite,
cobalt, copper, gold, lead, magnesium, manganese,
nickel, palladium, platinum, silver, vanadium, and

Oman Shell and PDO have agreed to collaborate and
jointly study CCUS opportunities in Oman.

Rare Mantle Rocks in Oman Could Sequester

Massive Amounts of CO.. Tests are underway to pull
carbon from the air and turn it into minerals

Various research investigations demonstrate that
Oman can generate electricity using renewable
energy resources such as solar, wind, and biomass.
In the total energy mix, Oman is planning to use 2 to
3% bio power within a decade.

Currently, biomass is not part of Oman’s energy mix.

Topic Country- vgl .
assessment criteria
zinc.
Waste & Carbon Sources: ambient
resources air DAC, biogenic
sources, industrial point
sources CCU (policy,
domestic supply)
belowground
Australia

Country-level assessment

criteria

Information

Oman Shell, PDO to study Carbon

Capture Utilisation and Storage -
Oman Observer

Rare Mantle Rocks in Oman Could

Sequester Massive Amounts of
CO2 - Scientific American

Biomass: A promising resource for
renewable energy development in
Oman - Oman Observer

Oman: Energy Country Profile -
Our World in Data

Source

A ARCADIS

Risk
Oman appears to have the ambition to utilize CCUS Triggers
technologies, with a study investigating the country’s project level
opportunities underway. At the moment, Oman does not analysis

utilize biomass for electricity generation. While it does aim
to increase its use of biomass for electricity generation, it
is only expected to make up 3% of its energy mix within
the next ten years. Analysis at the project level is required
in order evaluate if Oman meets the requirements for
sustainable Ptx processes.

Conclusion

Waste & resources Waste management

(policy/regulation, infrastructure)

Waste & resources Hazardous waste management

(policy/regulation, infrastructure)

EPI Waste Management:
* Rank: 11/180
+  EPI Score: 69/100
*  10-year change:
3.10

EPI Solid Waste:

+  Rank: 18/180

«  EPI Score:

95.00/100

The majority of hazardous waste is
sent to landfill (51%). One of the
challenges when it comes to
hazardous waste management is
aging infrastructure. However, new
capability is emerging.

Australia | Environmental

Performance Index (yale.edu)

Hazardous Waste in Australia 2021

(agriculture.gov.au)
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Australia solid waste EPI score indicates its
management practices are relatively sustainable.
Further analysis at the project level is therefore not
necessary.

Although Australia has a developed infrastructure for Triggers
hazardous waste management, for some types of waste project level
it might be not sufficient. analysis


https://www.omanobserver.om/article/1119752/business/energy/oman-shell-pdo-to-study-carbon-capture-utilisation-and-storage
https://www.omanobserver.om/article/1119752/business/energy/oman-shell-pdo-to-study-carbon-capture-utilisation-and-storage
https://www.omanobserver.om/article/1119752/business/energy/oman-shell-pdo-to-study-carbon-capture-utilisation-and-storage
https://www.scientificamerican.com/article/rare-mantle-rocks-in-oman-could-sequester-massive-amounts-of-co2/
https://www.scientificamerican.com/article/rare-mantle-rocks-in-oman-could-sequester-massive-amounts-of-co2/
https://www.scientificamerican.com/article/rare-mantle-rocks-in-oman-could-sequester-massive-amounts-of-co2/
https://www.omanobserver.om/article/1127994/opinion/oman/biomass-a-promising-resource-for-renewable-energy-development-in-oman
https://www.omanobserver.om/article/1127994/opinion/oman/biomass-a-promising-resource-for-renewable-energy-development-in-oman
https://www.omanobserver.om/article/1127994/opinion/oman/biomass-a-promising-resource-for-renewable-energy-development-in-oman
https://ourworldindata.org/energy/country/oman
https://ourworldindata.org/energy/country/oman
https://epi.yale.edu/epi-results/2022/country/aus
https://epi.yale.edu/epi-results/2022/country/aus
https://www.agriculture.gov.au/sites/default/files/documents/hazardous-waste-in-australia-2021.pdf
https://www.agriculture.gov.au/sites/default/files/documents/hazardous-waste-in-australia-2021.pdf
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A ARCADIS

Country-level assessm
criteria

Hazardous substances

(policy/regulation, enforcement)

Waste & resources

Waste & resources Critical Raw Materials (status,

policy/regulation, domestic supply)

Carbon Sources: ambient air DAC,
biogenic sources, industrial point
sources CCU (policy, domestic
supply)

Waste & resources

Denmark

Country-level assessment

criteria

New legislation has established the
Industrial Chemicals Environmental
Management Standard — or
IChEMS. The IChEMS register was
established in 2022.

Nickel, manganese and cobalt are
needed to make batteries, and are
all mined in Australia.

Carbon capture and storage
projects are being developed in
Australia. However, some of them
are not successful.

Bioenergy accounts for 47% of
Australia’s current renewable
energy production and 3% of total
energy consumption. Bioenergy
has the potential to provide up to
20% of Australia’s energy
consumption by the 2050s.

Information

New national chemicals

management standard | Australian

Industrial Chemicals Introduction

Scheme (AICIS)

Critical and rare: the minerals

Australia can supply to the world —
ECOS (csiro.au)

Australian company secures

$700,000 deal for carbon capture

and storage machine | Environment
The Guardian

Australia’s only working carbon
capture and storage project fails to
meet target | Western Australia

The Guardian

australia-bioenergy-roadmap-
report.pdf (arena.gov.au)

Source

Conclusion

While national reforms for use, handling and disposal of
industrial chemicals are being implemented in Australia,
its effectiveness is not yet clear.

Triggers
project level
analysis

Australia has a domestic supply of critical raw materials.
With regards to availability of the critical raw materials,
project level analysis is therefore not triggered.

It should be noted that the activity of mining critical raw
materials itself is not without risks. However, for the topic
of critical raw materials, the analysis looks solely at the
availability of these materials. Other risks associated
with mining are considered in other parts of the analysis.

Triggers
project level
analysis

Australia is developing CCS at a commercial scale.
However, in some project industrial scale
implementation appears to be a challenge. It also utilizes
bioenergy at a large scale.

Conclusion

In 2016, 42% of hazardous waste was recycled, which is a considerable

In addition, Denmark has one of the most established waste

Waste & Waste management EPI Waste Management:
resources (policy/regulation, +  Rank: 13/180
infrastructure) «  EPI Score: 68.30/100
+  10-year change: 2.90
EPI Solid Waste:
+  Rank: 4/180
*  EPI Score: 99.40/100
Waste & Hazardous waste
resources management amount.
(policy/regulation,
infrastructure) management systems in the world
77

Denmark | Environmental

Performance Index (yale.edu)

Waste, materials management

Denmark’s high EPI score indicates its
waste management practices are
relatively sustainable. Further analysis
at the project level is not necessary.

Hazardous waste management in

and the circular economy | OECD

Environmental Performance

Denmark is relatively low risk in the
global context.

Reviews: Denmark 2019 | OECD
iLibrary (oecd-ilibrary.org)

Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date: 28 February 2023


https://www.industrialchemicals.gov.au/news-and-notices/new-national-chemicals-management-standard
https://www.industrialchemicals.gov.au/news-and-notices/new-national-chemicals-management-standard
https://www.industrialchemicals.gov.au/news-and-notices/new-national-chemicals-management-standard
https://www.industrialchemicals.gov.au/news-and-notices/new-national-chemicals-management-standard
https://ecos.csiro.au/critical-minerals-australia/
https://ecos.csiro.au/critical-minerals-australia/
https://ecos.csiro.au/critical-minerals-australia/
https://www.theguardian.com/environment/2022/jul/02/australian-company-secures-700000-deal-for-carbon-capture-and-storage-machine
https://www.theguardian.com/environment/2022/jul/02/australian-company-secures-700000-deal-for-carbon-capture-and-storage-machine
https://www.theguardian.com/environment/2022/jul/02/australian-company-secures-700000-deal-for-carbon-capture-and-storage-machine
https://www.theguardian.com/environment/2022/jul/02/australian-company-secures-700000-deal-for-carbon-capture-and-storage-machine
https://www.theguardian.com/australia-news/2021/nov/12/australias-only-working-carbon-capture-and-storage-project-fails-to-meet-target
https://www.theguardian.com/australia-news/2021/nov/12/australias-only-working-carbon-capture-and-storage-project-fails-to-meet-target
https://www.theguardian.com/australia-news/2021/nov/12/australias-only-working-carbon-capture-and-storage-project-fails-to-meet-target
https://www.theguardian.com/australia-news/2021/nov/12/australias-only-working-carbon-capture-and-storage-project-fails-to-meet-target
https://arena.gov.au/assets/2021/11/australia-bioenergy-roadmap-report.pdf
https://arena.gov.au/assets/2021/11/australia-bioenergy-roadmap-report.pdf
https://epi.yale.edu/epi-results/2022/country/dnk
https://epi.yale.edu/epi-results/2022/country/dnk
https://www.oecd-ilibrary.org/sites/d1eaaba4-en/index.html?itemId=/content/component/d1eaaba4-en
https://www.oecd-ilibrary.org/sites/d1eaaba4-en/index.html?itemId=/content/component/d1eaaba4-en
https://www.oecd-ilibrary.org/sites/d1eaaba4-en/index.html?itemId=/content/component/d1eaaba4-en
https://www.oecd-ilibrary.org/sites/d1eaaba4-en/index.html?itemId=/content/component/d1eaaba4-en
https://www.oecd-ilibrary.org/sites/d1eaaba4-en/index.html?itemId=/content/component/d1eaaba4-en
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Country-level assessment

criteria

Waste & Hazardous substances

resources (policy/regulation,
enforcement)

Waste & Critical Raw Materials

resources (status, policy/regulation,
domestic supply)

Waste & Carbon Sources: ambient

resources air DAC, biogenic sources,

industrial point sources
CCU (policy, domestic
supply)

Information

Being an EU member state, Denmark complies with REACH, which is
an EU regulation laying down obligations for EU enterprises which
manufacture, import, distribute or use chemical substances or mixtures.

Denmark does not have any economically exploitable metallic mineral
reserves.

There are several exploration and mining projects in Greenland focused
on a number of the critical minerals such as: Cobalt, Graphite, Niobium,
Platinum Group Metals, Rare Earth Metals, Tantalum, Titanium and
Vanadium. However, these projects only cover comparatively small
areas of the prospective areas, so the potential for new discoveries are
significant. In addition, the report states the potential for Hafnium,
Lithium and Silicon metals as high even though these minerals have not
seen focused exploration efforts in Greenland so far.

A German oil and gas producer is teaming up with other companies to
expand carbon capture and storage activities around a hub on
Denmark’s northern North Sea Coast. The firm has long-term plans to
build up a business capturing 20-30 million tons of CO2 per annum by
2040, including deals with Norway where sector peer E.ON also has
forged some ties.

In Denmark, CCS has been presented as an important decarbonization
tool in a report by the Council on Climate Change.

While Denmark is not typically associated with CCS, a new CCS project
emerged in the country in 2020.

Since 2009, Denmark has reduced the consumption of coal by 80% .
This rapid phase-out of coal, which has contributed to bringing down
Danish CO emissions, has been possible not least due to the use of
biomass.

Denmark has legislation on sustainable biomass. Among other things,
the legal requirements mean that the biomass must come from legally
felled trees and that felled trees must be replanted. Biomass from
countries whose forests are in decline must not be used, unless it
comes from sustainably managed forests or residual products. In this
way, the CO2 storage found in the trees is preserved.
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Source

REACH - obligations for EU
enterprises - Arbejdstilsynet

Denmark: Mining, Minerals and
Fuel Resources (azomining.com)

Report: Large potential for critical
minerals in Greenland and the
Nordic countries | Mineral

Resources Authority —
Naalakkersuisut (govmin.gl

Wintershall Dea expands carbon
capture and storage in Denmark |
Reuters

Global Carbon Capture and
Storage - Status Report 2020

(hsbc.com)

Denmark legislates on sustainable
biomass (stateofgreen.com)

A ARCADIS

Conclusion

Denmark complies with REACH, which
is a well-established and enforced EU
regulation.

Denmark’s lack of exploitable metallic
mineral reserves may pose an issue for
hydrogen production. Analysis at the
project level is therefore required. The
analysis in this report is focused on
mainland Denmark, and Greenland (part
of the kingdom of Denmark) falls outside
of its scope. Greenland’s supply of
resources is, however, likely to play an
important role within the context of
hydrogen production. Analysis at the
project level would be required in case
the project takes place in Greenland.

While Denmark has ambitions to utilize
CCS technologies, none are
commercially operational in the country
as of yet. With regards to biomass, the
country has legislation in place to
ensure sustainable use. Investigation at
the project level is necessary.

Triggers
project
level
analysis

Triggers
project
level
analysis


https://at.dk/en/chemical-substances-and-materials/reach/
https://at.dk/en/chemical-substances-and-materials/reach/
https://www.azomining.com/Article.aspx?ArticleID=123
https://www.azomining.com/Article.aspx?ArticleID=123
https://govmin.gl/2022/03/report-large-potential-for-critical-minerals-in-greenland-and-the-nordic-countries/#:~:text=Already%2C%20there%20are%20several%20exploration%20and%20mining%20projects,Metals%2C%20Rare%20Earth%20Metals%2C%20Tantalum%2C%20Titanium%20and%20Vanadium.
https://govmin.gl/2022/03/report-large-potential-for-critical-minerals-in-greenland-and-the-nordic-countries/#:~:text=Already%2C%20there%20are%20several%20exploration%20and%20mining%20projects,Metals%2C%20Rare%20Earth%20Metals%2C%20Tantalum%2C%20Titanium%20and%20Vanadium.
https://govmin.gl/2022/03/report-large-potential-for-critical-minerals-in-greenland-and-the-nordic-countries/#:~:text=Already%2C%20there%20are%20several%20exploration%20and%20mining%20projects,Metals%2C%20Rare%20Earth%20Metals%2C%20Tantalum%2C%20Titanium%20and%20Vanadium.
https://govmin.gl/2022/03/report-large-potential-for-critical-minerals-in-greenland-and-the-nordic-countries/#:~:text=Already%2C%20there%20are%20several%20exploration%20and%20mining%20projects,Metals%2C%20Rare%20Earth%20Metals%2C%20Tantalum%2C%20Titanium%20and%20Vanadium.
https://govmin.gl/2022/03/report-large-potential-for-critical-minerals-in-greenland-and-the-nordic-countries/#:~:text=Already%2C%20there%20are%20several%20exploration%20and%20mining%20projects,Metals%2C%20Rare%20Earth%20Metals%2C%20Tantalum%2C%20Titanium%20and%20Vanadium.
https://www.reuters.com/markets/carbon/wintershall-dea-expands-carbon-capture-storage-denmark-2022-12-01/
https://www.reuters.com/markets/carbon/wintershall-dea-expands-carbon-capture-storage-denmark-2022-12-01/
https://www.reuters.com/markets/carbon/wintershall-dea-expands-carbon-capture-storage-denmark-2022-12-01/
https://www.sustainablefinance.hsbc.com/carbon-transition/global-carbon-capture-and-storage-status-report-2020
https://www.sustainablefinance.hsbc.com/carbon-transition/global-carbon-capture-and-storage-status-report-2020
https://www.sustainablefinance.hsbc.com/carbon-transition/global-carbon-capture-and-storage-status-report-2020
https://stateofgreen.com/en/news/denmark-legislates-on-sustainable-biomass/
https://stateofgreen.com/en/news/denmark-legislates-on-sustainable-biomass/
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South Africa

A ARCADIS

Waste & Waste management
resources (policy/regulation, infrastructure)

Waste & Hazardous waste management
resources (policy/regulation, infrastructure)
Waste & Hazardous substances

resources (policy/regulation, enforcement)

Waste & Critical Raw Materials (status,

resources policy/regulation, domestic
supply)

Waste & Carbon Sources: ambient air

resources DAC, biogenic sources,

industrial point sources CCU
(policy, domestic supply)

EPI Waste Management:
+  Rank: 73/180
«  EPI Score: 39.20/100
+  10-year change: -0.40

EPI Solid Waste:

*  Rank: 65/180

+  EPI Score: 55.60/100
South Africa faces challenges when it comes to
waste management. Disposal of hazardous waste
at the domestic waste landfills is one of these
challenges.
Management of chemicals is one of the
challenges in South Africa.

South Africa is a major exporter of vanadium
oxides and palladium. Both materials are
important for the green transition.

South Africa has started geological mapping at the
country’s first CCS site, where it plans to inject
vast quantities of CO2 deep underground from
2023, a senior Council for Geoscience official
said.

The Concept of Biomass to Energy is still at its
infancy in South Africa but holds promise for the
future sustainable development.

The objective of the Working for Energy
Programme is to look at the sustainable
acquisition, processing and use of biomass to
produce various forms energy for various
application.

There is currently no specific comprehensive
legislative framework that governs the waste to
energy sector, save for individual pieces of
legislation dealing with aspects of the waste to
energy sector in a piecemeal type of manner.

South Africa
Environmental
Performance Index

(yale.edu)

South African Municipal
Waste Management

Systems: Challenges and
Solutions

South Africa set to tackle
emerging contaminants
(unep.org)

The supply of critical raw

materials endangered by
Russia’s war on Ukraine

(oecd.org)

South Africa aims to bring
pilot carbon capture
project online in 2023

Reuters

Biomass Energy
Department of
Environmental Affairs

(dffe.qov.za)
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Hydrogen production and related activities may generate large Triggers

amounts of solid waste (e.g. closing phase of wind power

project level

projects). South Africa’s EPI scores indicate that there is room analysis
for improvement when it comes to sustainable managing solid
waste. This topic should therefore be further investigated at the

project level.

Hazardous waste management in South African is a potential Triggers

risk. project level
analysis

Management of chemicals is a potential risk. Triggers
project level
analysis

South Africa exports - and therefore holds a supply of - critical
raw materials. These materials present opportunities for the
green transition. With regards to availability of the critical raw
materials, project level analysis is therefore not triggered.

It should be noted that the activity of mining critical raw
materials itself is not without risks. However, for the topic of
critical raw materials, the analysis looks solely at the availability
of these materials. Other risks associated with mining are
considered in other parts of the analysis.

South Africa is planning on operating its first CCS facility in
2023. The country uses biomass at a small scale. Analysis at

the project level is required.

Triggers
project level
analysis


https://epi.yale.edu/epi-results/2022/country/zaf
https://epi.yale.edu/epi-results/2022/country/zaf
https://epi.yale.edu/epi-results/2022/country/zaf
https://epi.yale.edu/epi-results/2022/country/zaf
https://wedocs.unep.org/bitstream/handle/20.500.11822/33287/SAM.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/33287/SAM.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/33287/SAM.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/33287/SAM.pdf?sequence=1&isAllowed=y
https://www.unep.org/news-and-stories/story/south-africa-set-tackle-emerging-contaminants
https://www.unep.org/news-and-stories/story/south-africa-set-tackle-emerging-contaminants
https://www.unep.org/news-and-stories/story/south-africa-set-tackle-emerging-contaminants
https://www.oecd.org/ukraine-hub/policy-responses/the-supply-of-critical-raw-materials-endangered-by-russia-s-war-on-ukraine-e01ac7be/
https://www.oecd.org/ukraine-hub/policy-responses/the-supply-of-critical-raw-materials-endangered-by-russia-s-war-on-ukraine-e01ac7be/
https://www.oecd.org/ukraine-hub/policy-responses/the-supply-of-critical-raw-materials-endangered-by-russia-s-war-on-ukraine-e01ac7be/
https://www.oecd.org/ukraine-hub/policy-responses/the-supply-of-critical-raw-materials-endangered-by-russia-s-war-on-ukraine-e01ac7be/
https://www.reuters.com/world/africa/south-africa-aims-bring-pilot-carbon-capture-project-online-2023-2021-08-23/
https://www.reuters.com/world/africa/south-africa-aims-bring-pilot-carbon-capture-project-online-2023-2021-08-23/
https://www.reuters.com/world/africa/south-africa-aims-bring-pilot-carbon-capture-project-online-2023-2021-08-23/
https://www.reuters.com/world/africa/south-africa-aims-bring-pilot-carbon-capture-project-online-2023-2021-08-23/
https://www.dffe.gov.za/projectsprogrammes/biomassenergy
https://www.dffe.gov.za/projectsprogrammes/biomassenergy
https://www.dffe.gov.za/projectsprogrammes/biomassenergy
https://www.dffe.gov.za/projectsprogrammes/biomassenergy
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United States of America

Waste &
resources

Waste &
resources

Waste &
resources

Waste &
resources

Waste &
resources
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Country-level assessment
criteria

Waste management
(policy/regulation,
infrastructure)

Hazardous waste management
(policy/regulation,
infrastructure)

Hazardous substances
(policy/regulation, enforcement)

Critical Raw Materials (status,
policy/regulation, domestic
supply)

Carbon Sources: ambient air
DAC, biogenic sources,
industrial point sources CCU
(policy, domestic supply)

Information

EPI Waste Management:
*  Rank: 46/180
«  EPI Score: 54.30/100
+  10-year change: 2.70

EPI Solid Waste:

+  Rank: 15/180

+  EPI Score: 96.00/100
USA has a relatively well established and enforced
regulatory framework as well as infrastructure for
hazardous waste management.
However, ensuring regulation of facilities (including for
chemical manufacturers,
hazardous waste handlers), and contaminated sites
containing potentially hazardous substances is one of
the key challenges.

Providing for the Safe Use of Chemicals is one of the
key challenges declared by EPA for 2023.

The Biden-Harris Administration has announced major
investments to expand the domestic critical minerals
supply chain in order to break dependence on China and
to boost sustainable practices.

The U.S. is increasingly dependent on foreign sources
for many of the processed versions of minerals. Globally,
China controls most of the market for processing and
refining for cobalt, lithium, rare earth and other critical
minerals.

In March 2021, the US Department of Energy
announced up to $24 million for research into technology
that captures carbon dioxide emissions from the air.

The U.S. has a larger than ever number of carbon
capture projects either in the proposal or construction
phases, or they are already operating.

In 2021, biomass provided about 5% of total U.S primary
energy consumption.

On an energy content basis, the United States exported
more total biomass energy than it imported in 20221. In
2021, the US was a total biofuels net exporter.

Source

United States of America
Environmental
Performance Index

(yale.edu)

Hazardous Waste | US
EPA

U.S. Environmental
Protection Agency Fiscal
Year 2023 Top
Management Challenges
(epa.gov)

Report: EPA’s Fiscal Year
2023 Top Management
Challenges | US EPA
FACT SHEET: Securing a
Made in America Supply

Chain for Critical Minerals
The White House

Five U.S. carbon capture

projects are the first of
more to come. - ASME

Biomass explained - U.S.
Energy Information
Administration (EIA)

A ARCADIS

Conclusion

Hydrogen production and related activities may
generate large amounts of solid waste (e.g. closing
phase of wind power projects). The USA’s EPI scores
indicate it does a good job at managing waste
sustainably. Further analysis at the project level is
therefore not required.

Hazardous waste management is one of the key
challenges when it comes to environmental
management in the USA.

Management of chemicals is one of the key challenges
when it comes to environmental management in the
USA.

The USA aims to expand its domestic mining
operations, which could eventually be beneficial for
hydrogen production. Currently, however, the USA
depends on foreign countries when it comes to
processed minerals. It is therefore necessary to
investigate this topic at the project level.

The USA is investing in the development of CCS
projects and facilities. With regards to biomass, the US
is a net exporter. Biomass makes up a small but
significant amount of the nation’s total energy
consumption.

Triggers
project level
analysis

Triggers
project level
analysis
Triggers
project level
analysis

Triggers
project level
analysis


https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/usa
https://www.epa.gov/hw
https://www.epa.gov/hw
https://www.epa.gov/system/files/documents/2022-11/_epaoig_20221128_EPA_FY_2023_Top_Management_Challenges_Final.pdf
https://www.epa.gov/system/files/documents/2022-11/_epaoig_20221128_EPA_FY_2023_Top_Management_Challenges_Final.pdf
https://www.epa.gov/system/files/documents/2022-11/_epaoig_20221128_EPA_FY_2023_Top_Management_Challenges_Final.pdf
https://www.epa.gov/system/files/documents/2022-11/_epaoig_20221128_EPA_FY_2023_Top_Management_Challenges_Final.pdf
https://www.epa.gov/system/files/documents/2022-11/_epaoig_20221128_EPA_FY_2023_Top_Management_Challenges_Final.pdf
https://www.epa.gov/office-inspector-general/report-epas-fiscal-year-2023-top-management-challenges
https://www.epa.gov/office-inspector-general/report-epas-fiscal-year-2023-top-management-challenges
https://www.epa.gov/office-inspector-general/report-epas-fiscal-year-2023-top-management-challenges
https://www.whitehouse.gov/briefing-room/statements-releases/2022/02/22/fact-sheet-securing-a-made-in-america-supply-chain-for-critical-minerals/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/02/22/fact-sheet-securing-a-made-in-america-supply-chain-for-critical-minerals/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/02/22/fact-sheet-securing-a-made-in-america-supply-chain-for-critical-minerals/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/02/22/fact-sheet-securing-a-made-in-america-supply-chain-for-critical-minerals/
https://www.asme.org/topics-resources/content/carbon-capture-sets-its-footing
https://www.asme.org/topics-resources/content/carbon-capture-sets-its-footing
https://www.asme.org/topics-resources/content/carbon-capture-sets-its-footing
https://www.eia.gov/energyexplained/biomass/
https://www.eia.gov/energyexplained/biomass/
https://www.eia.gov/energyexplained/biomass/
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Kazakhstan

Country-level assessment

criteria

Information

Source

A ARCADIS

Conclusion

Waste & resources = Waste management

(policy/regulation, infrastructure)

Waste & resources | Hazardous waste management

(policy/regulation, infrastructure)

Hazardous substances
(policy/regulation, enforcement)

Waste & resources

Waste & resources Critical Raw Materials (status,
policy/regulation, domestic

supply)

EPI Waste Management:
Rank: 104/180
«  EPI Score: 27.70/100
+  10-year change: 0.30

EPI Solid Waste:

+  Rank: 88/180

+  EPI Score: 39.60/100
Kazakhstan lacks waste management infrastructure.
A licensing procedure for the implementation of activities
for the processing, utilization, and destruction of hazardous
waste has been introduced only very recently (in 2021).

Kazakhstan lacks key chemical management guidelines,
such as a register for hazardous chemicals, effective
measures to eliminate historical pollution, and an overall
regulation for handling specific chemicals.

On 7" November, 2022 on the fringes of the COP 27
conference in Egypt, Kazakhstan and the EU agreed to
establish a new partnership ensuring the development of a
secure and sustainable supply of raw materials,
developing renewable hydrogen and battery value chains,
and boosting the green and digital transformation of both
economies.

Kazakhstan remains one of the world’s most promising
emerging markets for natural resources and is one of the
10 leading countries in the world for mineral reserves.
Kazakhstan holds vast mineral reserves which are largely
undeveloped.

In the mining sector, the low level of mineral processing
within Kazakhstan arguably limits the country’s ability to
establish a value-chain and exacerbates dependence on
volatile world markets. Some local ores are less
competitive on the world market, because of low
concentrations that require complicated extraction
methods and consequently drive up production costs.

Kazakhstan also faces infrastructure constraints. The
Kazakh mining industry is largely integrated into a single
production chain with Russia and Ukraine. Existing
infrastructure is designed to direct much of mining output
to these countries. A lack of transport infrastructure and
the fact that China's industry is located mainly in the
eastern part of the country — far from the shared border —
significantly increases transportation costs to China.
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Kazakhstan
Environmental
Performance Index

(yale.edu)

SDG Country Profiles

Kazakhstan -
Environmental
Technologies (trade.gov)

Kazakhstan, Nigeria, and
South Africa Strengthening

Capacity to Manage
Chemicals | News | SDG
Knowledge Hub | IISD
Keeping Kazakhstan on the
Path to a Green Economy
(unep.org)

Kazakhstan tells EU: We
can supply all 30 critical
raw materials you need —
EURACTIV.com

Mining — Kazakhstan — For
Australian exporters —
Austrade

Kazakhstan’s EPI scores indicate there is
room for improvement when it comes to
managing waste sustainably. Further
investigation at the project level is therefore
necessary.

Kazakhstan has deficient waste management
infrastructure. Although there are attempts to
regulate hazardous waste management, the
licensing system and requirements have been
just launched.

Kazakhstan lacks legal framework for
hazardous substance management.

Kazakhstan holds large (undeveloped) mineral
reserves, which could present opportunities for
hydrogen production. However, Kazakhstan’s
capacity when it comes to mineral processing
is limited, which in turn makes it dependent
from other countries. Investigation at the
project level is necessary.

Triggers
project
level
analysis

Triggers
project
level
analysis

Triggers
project
level
analysis
Triggers
project
level
analysis


https://epi.yale.edu/epi-results/2022/country/kaz
https://epi.yale.edu/epi-results/2022/country/kaz
https://epi.yale.edu/epi-results/2022/country/kaz
https://epi.yale.edu/epi-results/2022/country/kaz
https://unstats.un.org/sdgs/dataportal/countryprofiles/KAZ#goal-12
https://www.trade.gov/country-commercial-guides/kazakhstan-environmental-technologies
https://www.trade.gov/country-commercial-guides/kazakhstan-environmental-technologies
https://www.trade.gov/country-commercial-guides/kazakhstan-environmental-technologies
https://sdg.iisd.org/news/kazakhstan-nigeria-south-africa-strengthening-capacity-to-manage-chemicals/
https://sdg.iisd.org/news/kazakhstan-nigeria-south-africa-strengthening-capacity-to-manage-chemicals/
https://sdg.iisd.org/news/kazakhstan-nigeria-south-africa-strengthening-capacity-to-manage-chemicals/
https://sdg.iisd.org/news/kazakhstan-nigeria-south-africa-strengthening-capacity-to-manage-chemicals/
https://sdg.iisd.org/news/kazakhstan-nigeria-south-africa-strengthening-capacity-to-manage-chemicals/
https://www.unep.org/news-and-stories/story/keeping-kazakhstan-path-green-economy
https://www.unep.org/news-and-stories/story/keeping-kazakhstan-path-green-economy
https://www.unep.org/news-and-stories/story/keeping-kazakhstan-path-green-economy
https://www.euractiv.com/section/central-asia/news/kazakhstan-tells-eu-we-can-supply-all-30-critical-raw-materials-you-need/
https://www.euractiv.com/section/central-asia/news/kazakhstan-tells-eu-we-can-supply-all-30-critical-raw-materials-you-need/
https://www.euractiv.com/section/central-asia/news/kazakhstan-tells-eu-we-can-supply-all-30-critical-raw-materials-you-need/
https://www.euractiv.com/section/central-asia/news/kazakhstan-tells-eu-we-can-supply-all-30-critical-raw-materials-you-need/
https://www.austrade.gov.au/australian/export/export-markets/countries/kazakhstan/industries
https://www.austrade.gov.au/australian/export/export-markets/countries/kazakhstan/industries
https://www.austrade.gov.au/australian/export/export-markets/countries/kazakhstan/industries
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Country-level assessment

criteria

Information

Source

A ARCADIS

Conclusion

Waste & resources Carbon Sources: ambient air
DAC, biogenic sources, industrial
point sources CCU (policy,
domestic supply)

Nevertheless, China remains an important and growing
market for Kazakh mining producers.

In June 2022, KazMunayGas (KMG) and Chevron signed
a Memorandum of Understanding to explore potential
lowed carbon opportunities in Kazakhstan. KMG and
Chevron have discussed potential opportunities for join
carbon capture and storage projects.

Despite significant biomass potential, this resource has not
been sustainably captured and deployed in Kazakhstan
due to a range of technical, institutional, social, and
economic barriers.

In 2021, Kazakhstan produced 0,05 million tons of oil
equivalent of biofuels and waste.
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KMG increases its carbon

capture and storage
capabilities: 21 October
2022, 17:32 - news on

inform.kz

Kazakhstan - Power

Generation (trade.gov)

IEA Sankey Diagram

Opportunities for CCS developments are being
explored in Kazakhstan. In terms of biomass,
Kazakhstan is said to hold potential, but the
nation’s current use of biomass is minimal.
Analysis at the project level is required.

Triggers
project
level
analysis


https://www.inform.kz/en/kmg-increases-its-carbon-capture-and-storage-capabilities_a3993220
https://www.inform.kz/en/kmg-increases-its-carbon-capture-and-storage-capabilities_a3993220
https://www.inform.kz/en/kmg-increases-its-carbon-capture-and-storage-capabilities_a3993220
https://www.inform.kz/en/kmg-increases-its-carbon-capture-and-storage-capabilities_a3993220
https://www.inform.kz/en/kmg-increases-its-carbon-capture-and-storage-capabilities_a3993220
https://www.trade.gov/country-commercial-guides/kazakhstan-power-generation
https://www.trade.gov/country-commercial-guides/kazakhstan-power-generation
https://www.iea.org/sankey/#?c=Kazakhstan&s=Balance
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Climate and Energy
Chile

Country-level assessment

Topic criteria

Climate and Energy mix, renewable

energy energy sources, additionality
(policy, state)

Climate and Energy mix, energy poverty,

energy renewable energy sources,
additionality (policy, state)

Climate and Dependency on fuel import

energy

Information

A review of Chile's energy policies by the
International Energy Agency (2018) finds that the
country has emerged as a world-class destination
for solar and wind energy developers. New
legislation encourages investment in generating
capacity across the electricity sector.

The majority of Chile’s energy is derived from
fossil fuels. Most of its renewable energy
constitutes biomass.

Renewable electricity output was equal to 43.6 %
of total electricity output in 2015

The concern with hydrogen project that are ‘on-
grid’ is that the additional demand for green
hydrogen production will reduce renewable energy
consumption in other sectors (which can use
renewable energy more efficiently) delaying the
overall greening of the grid and raising prices for
consumers, whilst driving up total emissions.

“Additionality” for grid-connected green hydrogen
means production is accompanied by an additional
source of renewable energy capacity, and the
degree to which this additional capacity needs to
be matched in space (geographical correlation)
and time (temporal correlation).

No data on heat energy available / no centralized
heat production

Chile imports more oil and oil products than it
produces.

Source

Energy Policies Beyond IEA
Countries: Chile 2018 Review —

Analysis - [EA

Energy Policies Beyond IEA
Countries - Chile Review 2018
(windows.net)

IEA Sankey Diagram

Renewable electricity output (% of
total electricity output) - Chile | Data
(worldbank.org)

Green Hydrogen: From Additionality
to Sustainability | Green Hydrogen
Organisation (gh2.org)

IEA Sankey Diagram

IEA Sankey Diagram
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A ARCADIS

Conclusion

Given Chile’s dependence on fossil fuels, and the
limited role renewables (especially solar and wind
energy) play in its energy mix, it is necessary to
evaluate whether or not hydrogen production would
utilize existing or additional renewable energy
supplies. Tapping into existing supplies would divert
renewable electricity from other users in Chile and
lead to an increase in overall emissions. Further
analysis at the project level is required.

No data on industrial heat sources available.
Analysis at the project level is required.

Chile depends on import of oil and oil products.

Risk

Triggers
project
level
analysis

Triggers
project
level
analysis

Triggers
project
level
analysis


https://www.iea.org/reports/energy-policies-beyond-iea-countries-chile-2018-review
https://www.iea.org/reports/energy-policies-beyond-iea-countries-chile-2018-review
https://www.iea.org/reports/energy-policies-beyond-iea-countries-chile-2018-review
https://iea.blob.core.windows.net/assets/8c16efa0-41b1-47be-b12a-a29483a0c635/EnergyPoliciesBeyondIEACountriesChile2018Review.pdf
https://iea.blob.core.windows.net/assets/8c16efa0-41b1-47be-b12a-a29483a0c635/EnergyPoliciesBeyondIEACountriesChile2018Review.pdf
https://iea.blob.core.windows.net/assets/8c16efa0-41b1-47be-b12a-a29483a0c635/EnergyPoliciesBeyondIEACountriesChile2018Review.pdf
https://www.iea.org/sankey/#?c=Chile&s=Balance
https://data.worldbank.org/indicator/EG.ELC.RNEW.ZS?locations=CL
https://data.worldbank.org/indicator/EG.ELC.RNEW.ZS?locations=CL
https://data.worldbank.org/indicator/EG.ELC.RNEW.ZS?locations=CL
https://gh2.org/blog/green-hydrogen-additionality-sustainability
https://gh2.org/blog/green-hydrogen-additionality-sustainability
https://gh2.org/blog/green-hydrogen-additionality-sustainability
https://www.iea.org/sankey/#?c=Chile&s=Balance
https://www.iea.org/sankey/#?c=Chile&s=Balance
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A ARCADIS

Oman

Country-level

Topic

Information

Source Conclusion

assessment criteria

Even though Oman seeks to increase the generation of renewable energy, Oman's current heavy

Climate and Energy mix,

energy renewable energy
sources, additionality
(policy, state)

Climate and Energy mix, energy

energy poverty, renewable
energy sources,
additionality (policy,
state)

Climate and Dependency on fuel

energy import

Alternative and nuclear
energy accounted for
0% of total energy use
in 2014. This metric
considers clean
energy, referred to as
noncarbohydrate
energy that does not
produce carbon
dioxide when
generated. It includes
hydropower and
nuclear, geothermal,
and solar power,
among others.

Renewable energy
consumption
accounted for 0% of
total final energy
consumption in 2019.
Oman plans to derive
at least 30% of
electricity from
renewables by 2030.

Oman is planning to
build a hydrogen-
centric economy by
2040, with an annual
production of green
and blue hydrogen of
approximately 30GW
by 2040.

Oman is planning to
build one of the largest
green hydrogen plants
in the world. It aims to
be at full capacity by
2038.

No data on heat
energy available / no
centralized heat
production

Majority of oil and oil
products used for
transportation is
produced domestically.

Oman | Data Triggers
(worldbank.org) dependence on fossil fuels poses a risk for (green) hydrogen production. project level
analysis
The fact that renewables do not yet play a role in Oman’s energy mix makes the issue of
additionality particularly relevant. Renewable energy used for hydrogen production should be
additional. If production taps into new renewable sources that would have been developed either
way, hydrogen production would divert renewable energy from other users in Oman. This would
hamper carbon reduction progress within Oman. Analysis at the project level is therefore required.
Oman - Renewable
Energy (trade.gov
Oman plans to build
world’s largest green
hydrogen plant | Oman
The Guardian
IEA Sankey Diagram No data on industrial heat sources available. Analysis at the project level is required. Triggers
project level
analysis

Oman | Data
(worldbank.org)

Oman is net oil producer and does not depend on fuel import.
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https://data.worldbank.org/country/oman
https://data.worldbank.org/country/oman
https://www.trade.gov/country-commercial-guides/oman-renewable-energy
https://www.trade.gov/country-commercial-guides/oman-renewable-energy
https://www.theguardian.com/world/2021/may/27/oman-plans-to-build-worlds-largest-green-hydrogen-plant
https://www.theguardian.com/world/2021/may/27/oman-plans-to-build-worlds-largest-green-hydrogen-plant
https://www.theguardian.com/world/2021/may/27/oman-plans-to-build-worlds-largest-green-hydrogen-plant
https://www.theguardian.com/world/2021/may/27/oman-plans-to-build-worlds-largest-green-hydrogen-plant
https://www.iea.org/sankey/#?c=Oman&s=Balance
https://data.worldbank.org/country/oman
https://data.worldbank.org/country/oman
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A ARCADIS

Australia

Country-level

Information Source Conclusion

assessment criteria

Climate Energy mix, Alternative and nuclear energy accounted for 2.2% of total Australia | Data Australia is making significant improvements when it comes to Triggers
and renewable energy energy use in 2015. This metric considers clean energy, referred  (worldbank.org) the renewable energy. Nevertheless, the majority of the project
energy sources, additionality ~ to as noncarbohydrate energy that does not produce carbon country’s energy is derived from fossil fuels — this poses a risk level
(policy, state) dioxide when generated. It includes hydropower and nuclear, for green hydrogen production. analysis
geothermal, and solar power, among others.
Renewable energy consumption accounted for 10.30% of total Given Australia’s dependence on fossil fuels, and the limited
final energy consumption in 2019. role renewables play in its energy mix, it is necessary to
The Australian renewable energy industry accounted for 32.5 % clean-energy-australia- evaluate whether or not hydrogen production would utilize
of Australia’s total electricity generation in 2021. report-2022.pdf existing or additional renewable energy supplies. Tapping into
(cleanenergycouncil.org.au) | existing supplies would divert renewable electricity from other
In the past five years, the proportion of Australia’s electricity that users in Australia and lead to an increase in overall emissions.
comes from renewables has almost doubled. Further analysis at the project level is required.
Climate Energy mix, energy No data on heat energy available / no centralized heat IEA Sankey Diagram No data on industrial heat sources available. Analysis at the Triggers
and poverty, renewable production project level is required. project
energy energy sources, level
additionality (policy, analysis
state)
Climate Dependency on fuel Australia imports more oil and oil products than it produces. IEA Sankey Diagram Australia depends on import of oil and oil products. Triggers
and import project
energy level
analysis
Denmark

Country-level
assessment
criteria

Information Source

Conclusion

Climate Energy mix, Alternative and nuclear energy accounted for 17.7% of total Denmark | Data Denmark generates a significant amount of energy from Triggers
and renewable energy energy use in 2015. This metric considers clean energy, referred  (worldbank.org) renewable sources. Nevertheless, the majority of Denmark’s project
energy sources, to as noncarbohydrate energy that does not produce carbon electricity is derived from fossil fuels. level
additionality (policy, dioxide when generated. It includes hydropower and nuclear, analysis
state) geothermal, and solar power, among others. It is necessary to evaluate whether or not hydrogen production in
Denmark would utilize existing or additional renewable energy
Renewable energy consumption accounted for 37.52% of total supplies. Tapping into existing supplies would divert renewable
final energy consumption in 2019. electricity from other users in Australia and lead to an increase in
overall emissions. Further analysis at the project level is
therefore required.
Climate Energy mix, energy In 2020, 0.09 million tons of oil equivalent of heat were IEA Sankey Diagram Denmark’s power plants produce a significant amount of heat

and poverty, renewable consumed by the industry. The majority of this heat was (using mostly renewable energy sources) that is subsequently

energy energy sources, produced by power stations which are using predominantly used by the industrial sector. This provides opportunities for
additionality (policy, renewable energy sources. hydrogen value chain. Further analysis at the project level is not
state) required.
Climate Dependency on fuel Denmark imports more oil and oil products than it produces. IEA Sankey Diagram Denmark depends on import of oil and oil products. Triggers
and import project
energy level
analysis
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https://data.worldbank.org/country/australia
https://data.worldbank.org/country/australia
https://assets.cleanenergycouncil.org.au/documents/resources/reports/clean-energy-australia/clean-energy-australia-report-2022.pdf
https://assets.cleanenergycouncil.org.au/documents/resources/reports/clean-energy-australia/clean-energy-australia-report-2022.pdf
https://assets.cleanenergycouncil.org.au/documents/resources/reports/clean-energy-australia/clean-energy-australia-report-2022.pdf
https://www.iea.org/sankey/#?c=Australia&s=Balance
https://www.iea.org/sankey/#?c=Australia&s=Balance
https://data.worldbank.org/country/denmark
https://data.worldbank.org/country/denmark
https://www.iea.org/sankey/#?c=Denmark&s=Balance
https://www.iea.org/sankey/#?c=Denmark&s=Balance
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A ARCADIS

South Africa

Country-level

Topic N Information Source Conclusion Risk
assessment criteria
Climate Energy mix, The Republic of South Africa is the third-largest Renewable South Africa’s ambitious plans to scale up renewables could eventually provide Triggers
and renewable energy economy in Africa and the highest primary energy Energy opportunities for sustainable hydrogen production. Currently, however, almost project
energy sources, additionality consumer on the continent. The country has Prospects: South  all of South Africa’s energy is derived from fossil fuels. level
(policy, state) successfully scaled up national renewables-based Africa (irena.org) analysis
generation at a competitive cost and has developed The fact that renewables do not yet play a significant role in South Africa’s
ambitious plans for gradually reducing national coal- energy mix makes the issue of additionality particularly relevant. Renewable
based generation capacity. energy used for hydrogen production should be additional. If production taps
into new renewable sources that would have been developed either way,
In 2021, 94.63% of all primary energy in South Africa South Africa: hydrogen production would divert renewable energy from other users in South
was derived from fossil fuels. Energy Country Africa. This would hamper carbon reduction progress within the country.
Profile - Our Analysis at the project level is therefore required.
World in Data
Climate Energy mix, energy No data on heat energy available / no centralized heat IEA Sankey No data on industrial heat sources available. Analysis at the project level is Triggers
and poverty, renewable production Diagram required. project
energy energy sources, level
additionality (policy, analysis
state)
Climate Dependency on fuel Majority of oil and oil products used for transportation is IEA Sankey South Africa is a net oil importer thus the country depends on imported fuel. Triggers
and import imported. Diagram project
energy level

analysis

United States of America

Country-level

o Information Source Conclusion
assessment criteria
Climate Energy mix, renewable In 2021, renewable energy accounted for U.S. energy facts explained - The majority of energy consumed in the USA is not generated from Triggers
and energy sources, 12% of primary energy consumption in the = consumption and production - renewable sources. project level
energy additionality (policy, state) =~ USA. U.S. Energy Information analysis
Administration (EIA) It is necessary to evaluate whether or not hydrogen production in the

USA would utilize existing or additional renewable energy supplies.
Tapping into existing supplies would divert renewable electricity from
other users in the country and lead to an increase in overall emissions.
Further analysis at the project level is therefore required.

Climate Energy mix, energy In 2020, 5 million tons of oil equivalent of IEA Sankey Diagram The USA’s power plants produce a significant amount of heat that is Triggers
and poverty, renewable heat were consumed by the industrial subsequently used by the industrial sector, however mostly non- project level
energy energy sources, sector. This heat was produced by power renewable energy sources are used. Further analysis at the project analysis

additionality (policy, state) | stations which predominantly use fossil level is required.

fuels.

Climate Dependency on fuel Majority of oil products used for IEA Sankey Diagram USA is net oil producer and does not depend on fuel import.
and import transportation is produced domestically.
energy
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https://www.irena.org/publications/2020/Jun/Renewable-Energy-Prospects-South-Africa
https://www.irena.org/publications/2020/Jun/Renewable-Energy-Prospects-South-Africa
https://www.irena.org/publications/2020/Jun/Renewable-Energy-Prospects-South-Africa
https://www.irena.org/publications/2020/Jun/Renewable-Energy-Prospects-South-Africa
https://ourworldindata.org/energy/country/south-africa
https://ourworldindata.org/energy/country/south-africa
https://ourworldindata.org/energy/country/south-africa
https://ourworldindata.org/energy/country/south-africa
https://www.iea.org/sankey/#?c=South%20Africa&s=Balance
https://www.iea.org/sankey/#?c=South%20Africa&s=Balance
https://www.iea.org/sankey/#?c=South%20Africa&s=Balance
https://www.iea.org/sankey/#?c=South%20Africa&s=Balance
https://www.eia.gov/energyexplained/us-energy-facts/
https://www.eia.gov/energyexplained/us-energy-facts/
https://www.eia.gov/energyexplained/us-energy-facts/
https://www.eia.gov/energyexplained/us-energy-facts/
https://www.iea.org/sankey/#?c=United%20States&s=Balance
https://www.iea.org/sankey/#?c=United%20States&s=Balance
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Kazakhstan
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Climate
and
energy

Climate
and
energy

Climate
and
energy

Country-level

assessment criteria
Energy mix, renewable

energy sources,
additionality (policy,
state)

Energy mix, energy
poverty, renewable
energy sources,
additionality (policy,
state)

Dependency on fuel
import

Informatio

Kazakhstan is a major producer of all
fossil fuels. Renewable energy
accounted for only 1.4% of the energy
mix (TPES) in 2018.

Kazakhstan’s strategy stipulates that
alternative and “green” energy
technologies must generate up to 50%
of all consumed energy by 2050.

In 2020, 1.10 million tons of oil
equivalent of heat were consumed by
the industrial sector. This heat was
produced by power stations which
predominantly use fossil fuels.
Majority of oil and oil products used for
transportation is produced
domestically.

Source

Kazakhstan
enerqgy profile —
Analysis - IEA

IEA Sankey
Diagram

IEA Sankey
Diagram

A ARCADIS

Conclusion

Currently, renewable sources make up a very small percentage of Kazakhstan’s energy mix.
Considering its current energy mix, the country’s green energy target of 50% by 2050 can be
considered ambitious. This could eventually provide opportunities for green hydrogen
production. In its current state, however, Kazakhstan’s energy mix may not be able to
sufficiently support green hydrogen production.

Triggers
project level
analysis

The fact that renewables do not yet play a significant role in Kazakhstan’s energy mix makes
the issue of additionality particularly relevant. Renewable energy used for hydrogen
production should be additional. If production taps into new renewable sources that would
have been developed either way, hydrogen production would divert renewable energy from
other users in Kazakhstan. This would hamper carbon reduction progress within the country.
Analysis at the project level is therefore required.

The Kazakhstan’s power plants produce a significant amount of heat that is subsequently
used by the industrial sector, however mostly non-renewable energy sources are used.
Further analysis at the project level is required.

Triggers
project level
analysis

Kazakhstan is net oil producer and does not depend on fuel import.
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https://www.iea.org/reports/kazakhstan-energy-profile
https://www.iea.org/reports/kazakhstan-energy-profile
https://www.iea.org/reports/kazakhstan-energy-profile
https://www.iea.org/sankey/#?c=Kazakhstan&s=Balance
https://www.iea.org/sankey/#?c=Kazakhstan&s=Balance
https://www.iea.org/sankey/#?c=Kazakhstan&s=Balance
https://www.iea.org/sankey/#?c=Kazakhstan&s=Balance
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Water use & water availability

Chile

Topic

Water use
and water
availability

Water use
and water
availability

Water use
and water
availability

Oman
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Topic

Water use
and water
availability

Country-level
assessment criteria

Water
(policy/regulation,
availability, state)

Water desalination
(policy/regulation,
availability, state)

Wastewater
management (policy,
state)

Country-level
assessment criteria
Water
(policy/regulation,
availability, state)

Information

EPI Sanitation Drinking Water
+  Rank: 38/180
*  EPI Score: 68.10/100
*  10-year change: 3.60

Annually, Chile's mining industry consumes
enough water to provide for 75 % of the needs of
Chile's population.

In extremely dry northern Chile, home to the
country’s mining industry, most of the water
supply needed for operations is exposed to
climate risks.

In 2022, Chile has been suffering from a record-
breaking drought for the past 13 years.

The government estimates that the country's
water availability has dropped 10% to 37% over
the last 30 years and could drop another 50% in
Northern and central Chile by 2060.

Seawater desalination is being used as a central
strategy in Chile, not only to mitigate actual and
predicted water shortages, but also to provide
users with a new water source.

EPI Wastewater treatment:
* Rank: 24/180

*  EPI Score: 58.00

«  10-year change: 3.90

Information

EPI Water Sanitation Drinking Water
* Rank: 58/180

*  EPI score: 58.30/100

* 10-year change: 3.70

Drought have been aggravated in Oman over the recent
decades. Extreme and very extreme droughts have been
more frequent, compared to mild and moderate droughts.

Droughts occurred largely in central and eastern regions
of Oman, while mountainous regions exhibited less

drying.

Source

Chile | Environmental

Performance Index (yale.edu)

Desalination is not the only
answer to Chile’s water

problems | McKinsey

Conclusion

Chile has been suffering from extended periods of drought.
The Northern and Central parts of Chile are affected in

particular. Its mining activities put additional pressure on water

resources. This poses a risk within the context of hydrogen
production, particularly if such production takes place in the
north of the country.

Chile announces unprecedented

plan to ration water as drought

enters 13th year | Drought | The

Guardian

PDF] Water Policy and
Management in Chile
(researchgate.net)

Chile | Environmental

Performance Index (yale.edu)

Source

Oman
Environmental
Performance Index
(yale.edu)
Evidence for
intensification of
meteorological
droughts in Oman

over the past four
decades -

ScienceDirect
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Seawater desalination is part of Chile's strategy to meet its

water requirements. Nevertheless, given the severity of Chile's
drought, further investigation of this risk is necessary before

desalinated water can be used for hydrogen production.

Chile’s ranking is relatively high compared to other countries in

terms of its EPI score for wastewater treatment. Further
investigation at the project level is therefore not required.

Conclusion

Oman has been suffering from extreme droughts. Since water is
input for hydrogen production, this topic should be investigated.

A ARCADIS

Risk

Triggers
project level
analysis

Triggers
project level
analysis

Risk

an Triggers
project
level
analysis


https://epi.yale.edu/epi-results/2022/country/chl
https://epi.yale.edu/epi-results/2022/country/chl
https://www.mckinsey.com/industries/metals-and-mining/our-insights/desalination-is-not-the-only-answer-to-chiles-water-problems
https://www.mckinsey.com/industries/metals-and-mining/our-insights/desalination-is-not-the-only-answer-to-chiles-water-problems
https://www.mckinsey.com/industries/metals-and-mining/our-insights/desalination-is-not-the-only-answer-to-chiles-water-problems
https://www.theguardian.com/environment/2022/apr/11/santiago-chile-ration-water-drought
https://www.theguardian.com/environment/2022/apr/11/santiago-chile-ration-water-drought
https://www.theguardian.com/environment/2022/apr/11/santiago-chile-ration-water-drought
https://www.theguardian.com/environment/2022/apr/11/santiago-chile-ration-water-drought
https://www.researchgate.net/publication/336529920_Water_Policy_and_Management_in_Chile
https://www.researchgate.net/publication/336529920_Water_Policy_and_Management_in_Chile
https://www.researchgate.net/publication/336529920_Water_Policy_and_Management_in_Chile
https://epi.yale.edu/epi-results/2022/country/chl
https://epi.yale.edu/epi-results/2022/country/chl
https://epi.yale.edu/epi-results/2022/country/omn
https://epi.yale.edu/epi-results/2022/country/omn
https://epi.yale.edu/epi-results/2022/country/omn
https://epi.yale.edu/epi-results/2022/country/omn
https://www.sciencedirect.com/science/article/pii/S0169809520310620
https://www.sciencedirect.com/science/article/pii/S0169809520310620
https://www.sciencedirect.com/science/article/pii/S0169809520310620
https://www.sciencedirect.com/science/article/pii/S0169809520310620
https://www.sciencedirect.com/science/article/pii/S0169809520310620
https://www.sciencedirect.com/science/article/pii/S0169809520310620
https://www.sciencedirect.com/science/article/pii/S0169809520310620
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A ARCADIS

Country-level

Topic S Information Source Conclusion Risk
assessment criteria
Water use Water desalination Oman will host the world's first solar desalination plant for Oman to host Water desalination is already prevalent in Oman. The nation plans to Triggers
and water (policy/regulation, produced water treatment. While conventional world’s first solar utilize a new technique where produced water is used as input. project
availability availability, state) desalination plants use seawater or brackish water, the desalination plant However, given that water of this type is produced along with level
first-of-its kind Oman product will treat produced water for produced water hydrocarbons, this method is questionable within the context of analysis
(naturally occurring water in oil reservoirs that is produced = treatment - Oman sustainability. This topic should therefore be investigated further.
along with hydrocarbons). Observer
Desalination has emerged as a major source of domestic Water Resources in
water in Oman. By the end of 2011, there were 47 Oman - Fanack
seawater desalination plants and 47 plants for brackish Water
water.
Desalination faces several challenges. These are high
cost and energy requirements, non-availability of large
storage facilities for meeting emergency requirements,
network losses, which is estimated to be around 30%, and
coastal desalination plant closure due to harmful periodic
algal blooms.
Water use Wastewater EPI Wastewater treatment: Oman Oman’s holds a low EPI wastewater treatment score, which poses a Triggers
and water management (policy, * Rank: 72/180 Environmental risk in terms of wastewater treatment. Further investigation at the project
availability state) * EPI Score: 13.40 Performance Index project level is therefore required. level
(yale.edu) analysis
Australia

Country-level

Information Source Conclusion
assessment

Water use Water EPI Sanitation Drinking Water https://epi.yale.edu/epi- Australia has earned a high EPI score with regards to its Triggers

and water (policy/regulation, * Rank: 25/180 results/2022/country/aus management of drinking water. At the same time, project level
availability availability, state) «  EPIscore: 87.10/100 Australia has been suffering from major droughts. The analysis

¢ 10-year change: 1.70 severeness and frequency of droughts is projected to

increase, and the topic of water management therefore

Drought is an enduring, recurring feature of the Australian Drought in Australia deserves further analysis at the project level.

landscape. Droughts impact Australia’s social, economic, and National Emergency

environmental systems, and are projected to continue to Management Agency

increase in the future. (nema.gov.au)
Water use Water desalination Water desalination is already a common practice in Australia. Desalination_Fact_Sheet.pdf = Water desalination is already common in Australia. Triggers
and water (policy/regulation, (hubspotusercontent30.net) However, due to environmental concerns related to project level
availability availability, state) desalination (high energy intensity of the process, analysis

The role of desalination in discharge of brine) further analysis at the project level is

Australia's changing climate required.
- Utility Magazine

Water use Wastewater EPI wastewater treatment: https://epi.yale.edu/epi- Australia has earned a relatively high EPI score with
and water management (policy, « Rank: 11/180 results/2022/country/aus regards to wastewater management, indicating that its
availability state) *  EPIscore: 92.90/100 processes are relatively sustainable. Further

¢ 10-year change 4.10 investigation at the project level is therefore not required.
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https://www.omanobserver.om/article/1127863/business/energy/oman-to-host-worlds-first-solar-desalination-plant-for-produced-water-treatment
https://www.omanobserver.om/article/1127863/business/energy/oman-to-host-worlds-first-solar-desalination-plant-for-produced-water-treatment
https://www.omanobserver.om/article/1127863/business/energy/oman-to-host-worlds-first-solar-desalination-plant-for-produced-water-treatment
https://www.omanobserver.om/article/1127863/business/energy/oman-to-host-worlds-first-solar-desalination-plant-for-produced-water-treatment
https://www.omanobserver.om/article/1127863/business/energy/oman-to-host-worlds-first-solar-desalination-plant-for-produced-water-treatment
https://www.omanobserver.om/article/1127863/business/energy/oman-to-host-worlds-first-solar-desalination-plant-for-produced-water-treatment
https://water.fanack.com/oman/water-resources-oman/
https://water.fanack.com/oman/water-resources-oman/
https://water.fanack.com/oman/water-resources-oman/
https://epi.yale.edu/epi-results/2022/country/omn
https://epi.yale.edu/epi-results/2022/country/omn
https://epi.yale.edu/epi-results/2022/country/omn
https://epi.yale.edu/epi-results/2022/country/omn
https://epi.yale.edu/epi-results/2022/country/aus
https://epi.yale.edu/epi-results/2022/country/aus
https://nema.gov.au/programs/drought-in-australia
https://nema.gov.au/programs/drought-in-australia
https://nema.gov.au/programs/drought-in-australia
https://nema.gov.au/programs/drought-in-australia
https://f.hubspotusercontent30.net/hubfs/14568786/Fact%20Sheets/Desalination_Fact_Sheet.pdf
https://f.hubspotusercontent30.net/hubfs/14568786/Fact%20Sheets/Desalination_Fact_Sheet.pdf
https://utilitymagazine.com.au/the-role-of-desalination-in-australias-changing-climate/
https://utilitymagazine.com.au/the-role-of-desalination-in-australias-changing-climate/
https://utilitymagazine.com.au/the-role-of-desalination-in-australias-changing-climate/
https://epi.yale.edu/epi-results/2022/country/aus
https://epi.yale.edu/epi-results/2022/country/aus
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Denmark

Country-level assessment

Information

Source

A ARCADIS

Conclusion

Water use and
water
availability

Water use and
water
availability

Water use and
water
availability

criteria
Water (policy/regulation, EPI Sanitation Drinking Water
availability, state) « Rank: 13/180
«  EPI score:97.50/100
«  10-year change: 2.50

https://epi.yale.edu/epi-
results/2022/country/dnk

Think Hazard - Denmark -

Water scarcity
Water scarcity in Denmark is very low to medium,
depending on the region.
Water desalination No reports on desalination in Denmark were /

(policy/regulation,

availability, state) of Denmark’s water strategy.

EPI wastewater treatment:
Rank: 1/180

Wastewater management
(policy, state) .

«  EPI score: 100.00/100
* 10-year change: NA

South Africa

90

Topic

Water use
and water
availability

Water use
and water
availability

Water use
and water
availability

Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date:

Country-level

o Information
assessment criteria

Water EPI Sanitation Drinking Water
(policy/regulation, * Rank: 133/180
availability, state) *  EPIscore:24.70/100

*  10-year change: 7.80

Across Africa, water conflict threatens
security, health, and the environment.

Drinking water availability issues have
been causing water crisis in the recent
years.

South Africa has around 10 desalination
plants (2018) dotted along the coast. The
output is quite small and caters only for
households in the immediate vicinity.

Water desalination
(policy/regulation,
availability, state)

Wastewater EPI wastewater treatment:
management (policy, * Rank: 59/180
state) *  EPIscore:21.70/100

* 10-year change: NA

found. It is assumed that desalination is not part

https://epi.yale.edu/epi-
results/2022/country/dnk

Source

South Africa | Environmental

Performance Index (yale.edu)

South Africa’s EPI score indicates that there is room for improvement
when it comes to sanitation and drinking water. The country’s current

Denmark has a relatively very high EPI score with
regards to sanitation and drinking water. There is no need
to investigate this topic at the project level.

Denmark does not currently use water desalination.
Should desalination be needed for a specific project,
further analysis is required.

Denmark’s wastewater treatment processes are among
the most sustainable in the world. There is no need for
investigation at the project level.

Conclusion

performance poses a risk, and this topic should be investigated at the

project level.

Africa: Across Africa, Water

Conflict Threatens Security,
Health, and the Environment -
allAfrica.com

Water Crisis in South Africa:
Causes, Effects, And Solutions |
Earth.Org

Desalination: Global examples
show how Cape Town could up
its game (thesouthafrican.com

South Africa currently operates a number of desalination plants.
Desalination could therefore be viable means of securing water for
hydrogen production. Nevertheless, the country’s continuous battle with

drought presents a risk. Analysis at the project level is necessary to
ensure that using water resulting from desalination processes does not
negatively impact other stakeholders in terms of water security.

South Africa | Environmental
Performance Index (yale.edu)

28 February 2023

South Africa’s low EPI wastewater management score poses a potential
risk, and further analysis at the project level is therefore required.

Triggers
project
level
analysis

Risk

Triggers
project

level
analysis

Triggers
project
level
analysis

Triggers
project
level
analysis


https://epi.yale.edu/epi-results/2022/country/dnk
https://epi.yale.edu/epi-results/2022/country/dnk
https://thinkhazard.org/en/report/69-denmark/DG
https://thinkhazard.org/en/report/69-denmark/DG
https://epi.yale.edu/epi-results/2022/country/zaf
https://epi.yale.edu/epi-results/2022/country/zaf
https://allafrica.com/stories/202211240311.html
https://allafrica.com/stories/202211240311.html
https://allafrica.com/stories/202211240311.html
https://allafrica.com/stories/202211240311.html
https://earth.org/water-crisis-in-south-africa/
https://earth.org/water-crisis-in-south-africa/
https://earth.org/water-crisis-in-south-africa/
https://www.thesouthafrican.com/news/desalination-global-comparison-cape-town/
https://www.thesouthafrican.com/news/desalination-global-comparison-cape-town/
https://www.thesouthafrican.com/news/desalination-global-comparison-cape-town/
https://epi.yale.edu/epi-results/2022/country/zaf
https://epi.yale.edu/epi-results/2022/country/zaf
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United States of America

Topic

Water use and
water
availability

Water use and
water
availability

Water use and

Country-level
assessment criteria

Water (policy/regulation,

availability, state)

Water desalination
(policy/regulation,
availability, state)

Wastewater management

water (policy, state)
availability
Kazakhstan

Country-level

Information

EPI Sanitation Drinking Water
* Rank: 26/180

+  EPI score:86.10/100

+  10-year change: 2.30

Water scarcity in USA is very low to

high, depending on the state.

The United States operates water
desalination plants in Texas, California,

Florida, and Arizona.

EPI Wastewater treatment
* Rank: 35/180

»  EPI score: 58.90/100
+  10-year change: NA

Information

Source

United States of America

Environmental Performance

Index (yale.edu)

A ARCADIS

Conclusion

The USA’s high EPI score indicates good performance when it
comes to sanitation and drinking water. However, depending on the
project location, water scarcity could be a potential risk.

Think Hazard - United States

of America - Water scarcity

Desalination by country -
Wikipedia

United States of America

Environmental Performance

Water desalination plants operate in various states. Depending on
the location of the activity, this could present opportunities for
hydrogen production. However, the availability of this technology
depends on the project location.

The USA has attained an adequate EPI score with regards to
wastewater treatment. Further analysis at the project level is

Index (yale.edu)

Source

therefore not required.

Conclusion

Triggers project
level analysis

Triggers project
level analysis

Water use and
water
availability

Water use and
water
availability

Water use and
water
availability
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assessment criteria

Water (policy/regulation,
availability, state)

Water desalination
(policy/regulation,
availability, state)

Wastewater
management (policy,
state)

EPI Sanitation Drinking Water
« Rank: 66/180

* EPI score:54.00/100

¢ 10-year change: 4.20

Water scarcity in Kazakhstan is
low to high depending on the
region.

Kazakhstan is looking to
desalinate the Caspian Sea as an
answer to its water woes (2015).

Information on desalination in
Kazakhstan is very limited.
EPI Wastewater treatment

*« Rank: 53/180

«  EPI score: 27.50/100

«  10-year change: NA

Kazakhstan | Environmental
Performance Index (yale.edu)

Think Hazard - Kazakhstan -
Water scarcity

Seawater desalination plant set
for Kazakhstan | WaterWorld

/

https://epi.yale.edu/epi-
results/2022/country/kaz
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Kazakhstan’s EPI score indicates that there is room for improvement with
regards to its performance related to sanitation and drinking water.
Investigation at the project level is necessary.

Information on desalination in Kazakhstan is very limited. It appears that the
country has ambitions to desalinate water, but it is not clear to what extent
these ambitions are being materialized. Given a possible dependence of
hydrogen production on desalination, this may pose a risk. Investigation at
the project level is necessary.

Kazahkstan’s EPI score with regards to wastewater treatment is low. This
poses a risk for hydrogen production, and further analysis at the project level
is therefore necessary.

Triggers
project level
analysis

Triggers
project level
analysis

Triggers
project level
analysis


https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/usa
https://thinkhazard.org/en/report/259-united-states-of-america/DG
https://thinkhazard.org/en/report/259-united-states-of-america/DG
https://en.wikipedia.org/wiki/Desalination_by_country
https://en.wikipedia.org/wiki/Desalination_by_country
https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/usa
https://epi.yale.edu/epi-results/2022/country/kaz
https://epi.yale.edu/epi-results/2022/country/kaz
https://thinkhazard.org/en/report/132-kazakhstan/DG
https://thinkhazard.org/en/report/132-kazakhstan/DG
https://www.waterworld.com/water-utility-management/article/16202528/seawater-desalination-plant-set-for-kazakhstan
https://www.waterworld.com/water-utility-management/article/16202528/seawater-desalination-plant-set-for-kazakhstan
https://epi.yale.edu/epi-results/2022/country/kaz
https://epi.yale.edu/epi-results/2022/country/kaz
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RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

Land restoration and regeneration

Chile

Country-

. level :
Topic v, Information Source
criteria
Land Mining site The Mining Sites and Facilities Closure Mining in Chile: overview
restoration restoration Law requires all mining projects subject Practical Law
and (policy, state)  to environmental assessment (ESIA) to (thomsonreuters.com)

have a closure plan before they start any
mining operations.

regeneration

Oman
Topic Caumieys Information
assessment criteria
Land Mining site restoration There have been public reports on improper rehabilitation of the mining

restoration (policy, state) sites. For example, a study which assessed heavy metals in the water

and collected from mine sumps and bore-wells of an abandoned copper mine

regeneration in Lasail, northern Oman, has found that the water is extremely acidic, with
very high electrical conductivity and high heavy metal concentrations.

The Lasail copper mine in northern Oman was one of the largest single ore

deposits which operated from 1983 to 1994. The mine as abandoned
1994, but large amounts of waste piles were left behind.

Australia

Country-level Information

assessment criteria

Given the fact that mining projects must have a closure plan, it is necessary to
conduct an analysis at the project level.

Abandoned copper mine

A ARCADIS

Conclusion

Triggers
project level
analysis

Source Conclusion Risk

There have been public reports on

Triggers
polluted groundwater - improper rehabilitation of the mining project level
Oman Observer sites. Analysis at the project level is analysis

therefore required.

Source Conclusion

Land Mining site restoration There have been public reports on improper rehabilitation of the mining
restoration (policy, state) sites, despite regulatory requirements. For example, in Western Australia,
and all tenement holders are required to submit disturbance and rehabilitation
regeneration data for mining operations under the Mining Act.

For the year 2020-21 FY, the area of land reported as ‘under rehabilitation’
(that is, where rehabilitation was in progress was, at 41,883ha, essentially
unchanged from the previous year. For the same period, the area of
‘active’ disturbance increased by approximately 6.1%). Land under
rehabilitation therefore represented 21% of all disturbed land and 27% of
the area of active disturbance. These results suggest that, while the area
under rehabilitation continues to increase, it is no longer keeping pace with
the increase in overall mining activity, year-on-year.
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Mining Rehabilitation Fund There have been public reports on Triggers
Yearly Report 2020-21 improper rehabilitation of the mining project level
(dmp.wa.gov.au) sites. Analysis at the project level is analysis

therefore required.


https://uk.practicallaw.thomsonreuters.com/w-020-5636?contextData=(sc.Default)&transitionType=Default&firstPage=true
https://uk.practicallaw.thomsonreuters.com/w-020-5636?contextData=(sc.Default)&transitionType=Default&firstPage=true
https://uk.practicallaw.thomsonreuters.com/w-020-5636?contextData=(sc.Default)&transitionType=Default&firstPage=true
https://www.omanobserver.om/article/23843/Main/abandoned-copper-mine-polluted-groundwater
https://www.omanobserver.om/article/23843/Main/abandoned-copper-mine-polluted-groundwater
https://www.omanobserver.om/article/23843/Main/abandoned-copper-mine-polluted-groundwater
https://dmp.wa.gov.au/Documents/Environment/MRF_Yearly_Report-2020%e2%80%9321.pdf
https://dmp.wa.gov.au/Documents/Environment/MRF_Yearly_Report-2020%e2%80%9321.pdf
https://dmp.wa.gov.au/Documents/Environment/MRF_Yearly_Report-2020%e2%80%9321.pdf

ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

Denmark

Country-level

Information Source

assessment criteria

Conclusion

A ARCADIS

Land restoration and

regeneration

(policy, state)

South Africa

Country-level

assessment criteria

Mining site restoration / / /

Information

Source

Conclusion

Insufficient
information available

Land
restoration
and
regeneration

Mining site restoration
(policy, state)

South Africa has regulations with regards to the planning and
management of residue stockpiles and residue deposits from a
prospecting, mining, exploration or production operation.

According to the South African Human Rights Commission,
various challenges persist regarding post-closure land use, and
the absence of legislative provision for concurrent rehabilitation
and in respect of derelict and ownerless mines and closure
costing.

The Environmental Management Programs (EMPs) outlining
post-closure land use are often vague or inappropriate.

The Commission finds that there is an immediate need for
legislative provisioning for standardized and realistic closure
costing, concurrent rehabilitation, partial closure as well as the
establishment of a trust account to cater for rehabilitation-related
liability.

United States of America

Country-level

assessment criteria

Information

ID_161 Mesias Mining_Liabilities in_Chile.pdf
(iaia.org)

SAHRC Mining communities report FINAL.pdf

Source

Given the reported
absence of legislative
provision for
rehabilitation in South
Africa, it is necessary to
analyze this topic at the
project level.

Conclusion

Triggers project level
analysis
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Land
restoration
and
regeneration
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Mining site restoration
(policy, state)

In 2010, alone in the western US, at least 33 000 sites were
identified that had degraded the environment by contaminating
surface water and groundwater or leaving arsenic-contaminated
tailings piles.

The USA has regulations with regards to mining environmental
liabilities and the closure of mining sites. It's ‘Abandoned Mine

Site Characterization and Cleanup Handbook’ provides standards

with regards to the remediation of abandoned mining sites.

WAD | World Atlas of Desertification
(europa.eu)

ID_161 Mesias_Mining_Liabilities in_Chile.pdf
(iaia.org)

The USA has regulations
in place when it comes
to the restoration of sites
subjected to mining.
There are, however,
many sites where
contamination of water
and other issues
resulted have been
reported. Analysis at the
project level is therefore
necessary.

Triggers project level
analysis


https://conferences.iaia.org/2022/uploads/draft-presentations/ID_161_Mesias_Mining_Liabilities_in_Chile.pdf
https://conferences.iaia.org/2022/uploads/draft-presentations/ID_161_Mesias_Mining_Liabilities_in_Chile.pdf
https://www.sahrc.org.za/home/21/files/SAHRC%20Mining%20communities%20report%20FINAL.pdf
https://wad.jrc.ec.europa.eu/mining
https://wad.jrc.ec.europa.eu/mining
https://conferences.iaia.org/2022/uploads/draft-presentations/ID_161_Mesias_Mining_Liabilities_in_Chile.pdf
https://conferences.iaia.org/2022/uploads/draft-presentations/ID_161_Mesias_Mining_Liabilities_in_Chile.pdf
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A ARCADIS

Kazakhstan
Topic CELlyAETE] Information Source Conclusion Risk
assessment criteria
Land Mining site restoration =~ There are explicit rules related to the reclamation and rehabilitation Mining Laws and Regulations Report 2023 Kazakhstan does have Triggers project level
restoration (policy, state) of mined lands, including in the case of advanced exploration Kazakhstan (iclg.com) regulations in place with analysis
and activities where massive soil movement is involved; these were regards to the
regeneration drafted taking into account the international guidelines. rehabilitation of mining

sites. Nevertheless, it is
necessary to investigate
compliance with these
regulations at the project
level.

94 Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date: 28 February 2023


https://iclg.com/practice-areas/mining-laws-and-regulations/kazakhstan
https://iclg.com/practice-areas/mining-laws-and-regulations/kazakhstan

ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

Community health and safety (community impacts)

Chile

Country-level

Information Conclusion

assessment criteria
EIA%® framework,

Environmental and social

Equator Principles consider Chile to be a designated country Designated & Non-Designated

Community health

and safety inclusion of (Designated Countries are those countries deemed to have robust Countries - Equator Principles governance in Chile is
(community noise/vibration (state, environmental and social governance, legislation systems and Association (equator- considered to be relatively
impacts) enforcement) institutional capacity designed to protect their people and the natural principles.com) robust.

Community health

Safety regulations (state,

environment).

Equator Principles consider Chile to be a designated country

Designated & Non-Designated Environmental and social

and safety enforcement) (Designated Countries are those countries deemed to have robust Countries - Equator Principles governance in Chile is
(community environmental and social governance, legislation systems and Association (equator- considered to be relatively
impacts) institutional capacity designed to protect their people and the natural principles.com) robust.

Community health

EIA framework applicable

environment).

Equator Principles consider Chile to be a designated country

Designated & Non-Designated Environmental and social

and safety for infrastructure projects (Designated Countries are those countries deemed to have robust Countries - Equator Principles governance in Chile is
(community environmental and social governance, legislation systems and Association (equator- considered to be relatively
impacts) institutional capacity designed to protect their people and the natural principles.com) robust.
environment).
Oman

Country-level

Information Source

assessment criteria

Community health  EIA framework, Oman has a regulatory framework for the EIA. Depending on the Major projects: environmental Environmental laws include requirements Triggers
and safety inclusion of type of the project an environmental permit might be required. risks in Oman: overview | Practical ~ for noise pollution. project
(community noise/vibration (state, The Omani environmental laws deal with various aspects of Law (thomsonreuters.com) However, environmental and social level
impacts) enforcement) pollution including noise pollution. governance in Oman is not considered to analysis

Equator Principles consider Oman to be a non-designated Designated & Non-Designated be robust and compliance with international

country (Designated Countries are those countries deemed to Countries - Equator Principles standards should be required.

have robust environmental and social governance, legislation Association (equator-

systems and institutional capacity designed to protect their principles.com)

people and the natural environment).
Community health | Safety regulations The Omani environmental laws deal with various aspects of Designated & Non-Designated Environmental laws include requirements Triggers
and safety (state, enforcement) pollution including environmental hazards and safety in the Countries - Equator Principles for environmental hazards. project
(community workplace. Association (equator- level
impacts) principles.com) However, environmental and social analysis

governance in Oman is not considered to
be robust and compliance with international
standards should be required.

Equator Principles consider Oman to be a non-designated
country (Designated Countries are those countries deemed to
have robust environmental and social governance, legislation

30 Environmental Impact Assessment
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https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://uk.practicallaw.thomsonreuters.com/w-008-2712?transitionType=Default&contextData=(sc.Default)&firstPage=true#co_anchor_a723746
https://uk.practicallaw.thomsonreuters.com/w-008-2712?transitionType=Default&contextData=(sc.Default)&firstPage=true#co_anchor_a723746
https://uk.practicallaw.thomsonreuters.com/w-008-2712?transitionType=Default&contextData=(sc.Default)&firstPage=true#co_anchor_a723746
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
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Country-level

assessment criteria

Information

Source

Conclusion

A ARCADIS

Community health
and safety
(community
impacts)

Australia

Community health
and safety
(community
impacts)

Community health
and safety
(community
impacts)

Community health
and safety
(community
impacts)

EIA framework
applicable for
infrastructure projects

Country-level

assessment criteria

of noise/vibration (state
enforcement)

EIA framework, inclusion

systems and institutional capacity designed to protect their
people and the natural environment).

The Environment Ministry's internal guidelines do not provide for Major projects: environmental

a specific category for transport/infrastructure projects, but an risks in Oman: overview | Practical
applicant must obtain an environmental permit. Law (thomsonreuters.com)

Omani laws merely require that an activity must conform to the
relevant domestic legislation (some of which may not necessarily
conform to international standards). In the absence of domestic
standards, the Environment Ministry can require compliance with
international standards.

Many large infrastructure projects comply with the international
environmental and social standards as compliance with these
standards is typically required by the lenders/financers rather
than necessary under local law.

Information

Equator Principles consider Australia to be a designated country

(Designated Countries are those countries deemed to have robust

environmental and social governance, legislation systems and

institutional capacity designed to protect their people and the natural

environment).

Safety regulations (state, | Equator Principles consider Australia to be a designated country

enforcement)

EIA framework
applicable for
infrastructure projects

(Designated Countries are those countries deemed to have robust

environmental and social governance, legislation systems and

institutional capacity designed to protect their people and the natural

environment).

Equator Principles consider Australia to be a designated country

(Designated Countries are those countries deemed to have robust

environmental and social governance, legislation systems and

institutional capacity designed to protect their people and the natural

environment).
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However, environmental and social
governance in Oman is not considered to

be robust and compliance with international
standards should be required.

Source

Designated & Non-Designated
Countries - Equator Principles
Association (equator-
principles.com)

Designated & Non-Designated
Countries - Equator Principles
Association (equator-
principles.com)

Designated & Non-Designated
Countries - Equator Principles
Association (equator-
principles.com)

Conclusion

Environmental and social
governance in Australia is
considered to be relatively
robust.

Environmental and social
governance in Australia is
considered to be relatively
robust.

Environmental and social
governance in Australia is
considered to be relatively
robust.

An environmental permit must be obtained Triggers
for transport/infrastructure projects.

project
level
analysis


https://uk.practicallaw.thomsonreuters.com/w-008-2712?transitionType=Default&contextData=(sc.Default)&firstPage=true#co_anchor_a723746
https://uk.practicallaw.thomsonreuters.com/w-008-2712?transitionType=Default&contextData=(sc.Default)&firstPage=true#co_anchor_a723746
https://uk.practicallaw.thomsonreuters.com/w-008-2712?transitionType=Default&contextData=(sc.Default)&firstPage=true#co_anchor_a723746
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
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Denmark

Topic

Community health

and safety of noise/vibration (state, (Designated Countries are those countries deemed to have robust Countries - Equator Principles governance in Denmark is
(community enforcement) environmental and social governance, legislation systems and Association (equator- considered to be relatively
impacts) institutional capacity designed to protect their people and the natural principles.com) robust.

Community health

and safety enforcement) (Designated Countries are those countries deemed to have robust Countries - Equator Principles governance in Denmark is
(community environmental and social governance, legislation systems and Association (equator- considered to be relatively
impacts) institutional capacity designed to protect their people and the natural principles.com) robust.

Community health

and safety applicable for (Designated Countries are those countries deemed to have robust Countries - Equator Principles governance in Denmark is
(community infrastructure projects environmental and social governance, legislation systems and Association (equator- considered to be relatively
impacts) institutional capacity designed to protect their people and the natural principles.com) robust.

Country-level

assessment criteria
EIA framework, inclusion

Safety regulations (state,

EIA framework

South Africa

Topic

Community health

Country-level

assessment criteria

EIA framework,

Information

Equator Principles consider Denmark to be a designated country

environment).

Equator Principles consider Denmark to be a designated country

environment).

Equator Principles consider Denmark to be a designated country

environment).

Information

Equator Principles consider South Africa to be a non-designated

Source

Designated & Non-Designated

Designated & Non-Designated

Designated & Non-Designated

Source

Designated & Non-Designated

Conclusion

Environmental and social

Environmental and social

Environmental and social

Conclusion

Environmental and social governance in

Triggers

and safety inclusion of country (Designated Countries are those countries deemed to have Countries - Equator Principles South Africa is not considered to be project level
(community noise/vibration (state, robust environmental and social governance, legislation systems Association (equator- robust and compliance with analysis
impacts) enforcement) and institutional capacity designed to protect their people and the principles.com) international standards should be

natural environment). required.
Community health Safety regulations Equator Principles consider South Africa to be a non-designated Designated & Non-Designated Environmental and social governance in | Triggers
and safety (state, enforcement) country (Designated Countries are those countries deemed to have Countries - Equator Principles South Africa is not considered to be project level
(community robust environmental and social governance, legislation systems Association (equator- robust and compliance with analysis
impacts) and institutional capacity designed to protect their people and the principles.com) international standards should be

natural environment). required.
Community health EIA framework A variety of guidelines on the EIA exist in South Africa. In 2004, the ESIA/SEA per country - Eia.nl Environmental and social governance in = Triggers
and safety applicable for DEA published an Integrated Environmental Management South Africa is not considered to be project level
(community infrastructure projects Information Series (IEM), which comprises of 16 guidelines on Designated & Non-Designated robust and compliance with analysis
impacts) environmental management. Countries - Equator Principles international standards should be

However, Equator Principles consider South Africa to be a non-
designated country (Designated Countries are those countries
deemed to have robust environmental and social governance,
legislation systems and institutional capacity designed to protect
their people and the natural environment).

Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date: 28 February 2023

Association (equator-
principles.com)

required.
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https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://www.eia.nl/en/countries/south+africa/esia-profile#esia+practice
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
https://equator-principles.com/about-the-equator-principles/designated-countries/#:~:text=Designated%20Countries%20are%20those%20countries,people%20and%20the%20natural%20environment.
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ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)

United States of America

Topic

Community health
and safety
(community
impacts)

Community health
and safety
(community
impacts)

Community health
and safety
(community
impacts)

Kazakhstan

Topic

Community health
and safety
(community
impacts)

Community health
and safety
(community
impacts)

Community health
and safety
(community
impacts)

Country-level

assessment criteria

EIA framework, inclusion
of noise/vibration (state,

enforcement)

Safety regulations (state,

enforcement)

EIA framework
applicable for

infrastructure projects

Country-level

assessment criteria

EIA framework,
inclusion of
noise/vibration (state,
enforcement)

Safety regulations
(state, enforcement)

EIA framework
applicable for
infrastructure projects

RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

Information

Equator Principles consider United States to be a designated country
(Designated Countries are those countries deemed to have robust
environmental and social governance, legislation systems and
institutional capacity designed to protect their people and the natural
environment).

Equator Principles consider United States to be a designated country
(Designated Countries are those countries deemed to have robust
environmental and social governance, legislation systems and
institutional capacity designed to protect their people and the natural
environment).

Equator Principles consider United States to be a designated country
(Designated Countries are those countries deemed to have robust
environmental and social governance, legislation systems and
institutional capacity designed to protect their people and the natural
environment).

Information

Equator Principles consider Kazakhstan to be a non-designated
country (Designated Countries are those countries deemed to have
robust environmental and social governance, legislation systems
and institutional capacity designed to protect their people and the
natural environment).

Equator Principles consider Kazakhstan to be a non-designated
country (Designated Countries are those countries deemed to have
robust environmental and social governance, legislation systems
and institutional capacity designed to protect their people and the
natural environment).

Equator Principles consider Kazakhstan to be a non-designated
country (Designated Countries are those countries deemed to have
robust environmental and social governance, legislation systems
and institutional capacity designed to protect their people and the
natural environment).
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Source

Designated & Non-Designated
Countries - Equator Principles

Association (equator-
principles.com)

Designated & Non-Designated
Countries - Equator Principles

Association (equator-
principles.com)

Designated & Non-Designated
Countries - Equator Principles

Association (equator-
principles.com)

Source

Designated & Non-Designated
Countries - Equator Principles
Association (equator-

principles.com)

Designated & Non-Designated
Countries - Equator Principles
Association (equator-
principles.com)

Designated & Non-Designated
Countries - Equator Principles
Association (equator-
principles.com)

A ARCADIS

Conclusion

Environmental and social
governance in United States is
considered to be relatively
robust.

Environmental and social
governance in United States is
considered to be relatively
robust.

Environmental and social
governance in United States is
considered to be relatively
robust.

Conclusion

Environmental and social governance in ~ Triggers

Kazakhstan is not considered to be project level
robust and compliance with international | analysis
standards should be required.

Environmental and social governance in | Triggers
Kazakhstan is not considered to be project level
robust and compliance with international = analysis
standards should be required.

Environmental and social governance in ~ Triggers
Kazakhstan is not considered to be project level
robust and compliance with international =~ analysis

standards should be required.
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ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

Land use & property rights

Chile

Country-level

Topic assessment Information Source Conclusion
criteria

Land use & = Population Population density in 2020 was 26 people per sq. km of land area. Population density Chile’s population density is one of
property density Ranking: 190/234 (people per sg. km of land = the lowest in the world. Further
rights area) - Chile | Data analysis at the project level is

(worldbank.org) therefore not required.

Land use & | Presence of There are 10 different Indigenous groups in Chile. The largest one is the Mapuche, followed | Chile - United States Indigenous groups are present in Triggers
property indigenous by the Aymara, the Diaguita, the Lickanantay, and the Quechua peoples. Chile is the only Department of State Chile. Given the fact that topics project level
rights peoples country in Latin America, that does not recognise the Indigenous Peoples in its constitution. surrounding participation of analysis

For that, Indigenous groups face challenges, especially in terms of territorial rights. Chile - IWGIA - indigenous peoples of Chile have

Although the constitution does not specifically protect indigenous groups, indigenous International Work Group been reported, this topic deserves

peoples have the right to participate in decisions affecting their lands, cultures, and for Indigenous Affairs attention.

traditions, including exploitation of energy, minerals, timber, and other natural resources on
indigenous lands.

Chile is a signatory country of the 169 ILO Convention.

Oman

Country-level
assessment

Information Source Conclusion

[ CIEY
Land use Population Population density in 2020 was 16 people per sg. km of land area Population density Oman'’s population density is one of the lowest in the
& property  density Ranking: 212/234 (people per sq. km of world. Further analysis at the project level is
rights land area) - Chile | Data therefore not required.

(worldbank.org)

Land use Presence of In addition to the types of abuses against civil liberties common throughout the Why is Oman The Shihuh/Shuhuh tribe inhabits the territorial Triggers
& property | indigenous country, Oman has been systematically working to repress Shihuh culture and suppressing the voices exclave located in the North of Oman. The country is | project level
rights peoples identity. of the Al-Shuhuh tribe? — | reported to systematically repress the Shihuh culture | apalysis
Foreign Policy News and identity. Investigation at the project level is
The Shuhuh tribe exists on both sides of the UAE-Omani border and its OMAN: Shuhuh Tribe required in order to ensure that the activity does not
members make up the majority of the residents of Musandam, known locally as =~ Member Forcibly negatively impact the tribe.
Ru’us al-Jibal, which is a territorial exclave of Oman. Disappeared - Amnesty
International Canada

There have been waves of arbitrary detentions of Musandam residents
championing the region’s local history and culture since 2015, and reliable
reports of arbitrary detention of Shuhuh tribe members in Musandam dating
back at least to 1991. In addition, the government has repeatedly undertaken
demolitions of homes on the pretext that they are in violation of building codes.
Authorities have often expropriated lands for state use after demolishing the
homes built on them.
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https://www.amnesty.ca/ua-urgent-action/oman-shuhuh-tribe-member-forcibly-disappeared/

ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

Australia

Country-level

assessment Information Source Conclusion
criteria

Land use & Population density = Population density in 2022 was 3 people per Countries by Population Density | Countries | Australia’s population density is one of the lowest in the
property sg. km by Density 2022 world. Further analysis at the project level is therefore not
rights Ranking: 229/234 (worldpopulationreview.com) required.
Land use & Presence of The Australia’s Indigenous land and forest Australia's Indigenous land and forest Given the significant amount of land that is owned and/or Triggers
property indigenous estate (2020) dataset shows that a total of: estate (2020) - DAFF (agriculture.gov.au) managed by Indigenous peoples, it is necessary to project level
rights peoples - 134 million hectares of land in analyze at the project level to what extent development of analysis
Australia (17%) is indigenous the activity affects these lands.
owned

- 174 million hectares of land in
Australia (22%) is under some
form of Indigenous management

- 337 million hectares of land in
Australia (44%) is subject to other
special rights for Indigenous

people
Denmark
Country-level
Topic assessment Information Source Conclusion Risk
criteria
Land use &  Population Population density in 2022 was 147 people per sg. km Countries by Population Density Denmark has a moderate population density. Triggers
property density Ranking: 89/234 Countries by Density 2022 Further analysis at the project level is therefore project
rights (worldpopulationreview.com) required. level
analysis
Land use & | Presence of Denmark is mostly inhabited by ethnic Danes. Very few Faroese or Denmark - World Directory of With regards to mainland Denmark, analysis at
property indigenous Greenlanders have settled in mainland Denmark despite their status Minorities & Indigenous Peoples the project level is not required.
rights peoples as Danish citizens. (minorityrights.org)
The analysis in this report is focused on
mainland Denmark, and Greenland (part of the
kingdom of Denmark) falls outside of its scope.
Greenland’s supply of resources is, however,
The Indigenous Peoples of Greenland (part of the Kingdom of Greenland - IWGIA - International likely to play an important role within the context

of hydrogen production. Mining these resources
is likely to affect indigenous communities in
Greenland. Analysis at the project level is
therefore required in case the project takes place
in Greenland.

Denmark), Kalaallit Nunaat, are Inuit and make up the majority of the Work Group for Indigenous Affairs
Greenlandic population. Kalaallit Nunaat is a self-governing country

within the Danish Realm, and although Denmark has adopted the UN

Declaration on the Rights of Indigenous Peoples, Greenland’s

population continue to face serious challenges.

Denmark is a signatory country of the ILO Convention 169.
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https://worldpopulationreview.com/country-rankings/countries-by-density
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https://minorityrights.org/country/denmark/
https://minorityrights.org/country/denmark/
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ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

South Africa

Country-level Information Source Conclusion

assessment
criteria

Land use & Population Population density in 2022 was 49 people per sq. km Countries by Population Density | South Africa has a relatively low population density.
property density Ranking: 163/234 Countries by Density 2022 Further analysis at the project level is not required.
rights (worldpopulationreview.com)
Land use & Presence of South Africa’s total population is around 59 million, of The Indigenous World 2022: South Africa | Given the presence of indigenous communities, as Triggers
property indigenous which Indigenous groups are estimated to comprise — IWGIA — International Work Group for well as the topics that have been reported project level
rights peoples approximately 1%. Collectively, the various African Indigenous Affairs surrounding construction on a site of historical and analysis
Indigenous communities in South Africa are known as cultural significance, potential risks within the context
Khoisan, comprising the San and the Khoikhoi. Project Finance in South Africa: Overview | of hydrogen production exists.

Practical Law (thomsonreuters.com)

Conducting stakeholder engagement process with
indigenous communities is one of the challenges when
conducting an EIA.

United States of America

Country-level Information Source Conclusion

assessment
criteria
Land use & Population

Population density in 2023 was 37 people per sqg. km Countries by Population Density | Countries The USA has a relatively low population

property density Ranking: 178/234 by Density 2022 (worldpopulationreview.com density. Further analysis at the project

rights level is not required.

Land use & Presence of The number of Indigenous people in the United States of America | The Indigenous World 2022: United States of The presence of indigenous groups is Triggers

property indigenous is estimated at between 4 and 7 million, of which around 20% live America - IWGIA - International Work Group dependent on the region in which the project level

rights peoples in American Indian areas or Alaska Native villages. Indigenous for Indigenous Affairs activity will take place. Analysis at the analysis
Peoples in the United States are more commonly referred to as project level is therefore necessary.

Native groups.

Kazakhstan

Country-level

assessment Information Source Conclusion

criteria
Countries by Population Density

Land use &  Population

Kazakhstan’s population density is one of the lowest

Population density in 2022 was 7 people per sg. km

property density Ranking: 229/234 Countries by Density 2022 in the world. Further analysis at the project level is not
rights (worldpopulationreview.com) required.
Land use & @ Presence of Ethnic Kazakhs derive from a mix of Turkic nomadic tribes Kazakhstan - The World Factbook Kazakhstan is economically dependent on China, a Triggers
property indigenous that migrated to the region in the 15th century. 68% of (cia.gov) country that is committing severe human rights project level
rights peoples Kazakhstan’s inhabitants are Kazakh. Other ethnic groups abuses against Uyghurs. Due to their ethnicity, analysis
are: Russian (19.3%), Uzbek (3.2%), Ukrainian (1.5%), Uyghur communities in Kazakhstan could be
Uighur (1.5%), Tatar (1.1%), German (1%), other (4.4%) considered as vulnerable. Analysis at the project level
(2019 est.) is necessary.
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https://worldpopulationreview.com/country-rankings/countries-by-density
https://www.iwgia.org/en/south-africa/4642-iw-2022-south-africa.html
https://www.iwgia.org/en/south-africa/4642-iw-2022-south-africa.html
https://www.iwgia.org/en/south-africa/4642-iw-2022-south-africa.html
https://uk.practicallaw.thomsonreuters.com/Document/If54ef0b6158311e89bf099c0ee06c731/View/FullText.html?navigationPath=Search%2Fv1%2Fresults%2Fnavigation%2Fi0ad73aa600000184d3217eaf93527804%3Fppcid%3Dbc0a3fea24ba4b7ab9d585e33dd158e0%26Nav%3DKNOWHOW_UK%26fragmentIdentifier%3DIf54ef0b6158311e89bf099c0ee06c731%26parentRank%3D0%26startIndex%3D1%26contextData%3D%2528sc.Search%2529%26transitionType%3DSearchItem&listSource=Search&listPageSource=0cd03cb7c72a5a026e0e4c49c3bfa3c4&list=KNOWHOW_UK&rank=1&sessionScopeId=347d5a267b19f0aba5118247dc9373d55491e3548a333288146a928d9d318199&ppcid=bc0a3fea24ba4b7ab9d585e33dd158e0&originationContext=Search%20Result&transitionType=SearchItem&contextData=(sc.Search)&comp=pluk&navId=623A60C4009CBBD8DB2BACBDD455EB29#co_anchor_a312744
https://uk.practicallaw.thomsonreuters.com/Document/If54ef0b6158311e89bf099c0ee06c731/View/FullText.html?navigationPath=Search%2Fv1%2Fresults%2Fnavigation%2Fi0ad73aa600000184d3217eaf93527804%3Fppcid%3Dbc0a3fea24ba4b7ab9d585e33dd158e0%26Nav%3DKNOWHOW_UK%26fragmentIdentifier%3DIf54ef0b6158311e89bf099c0ee06c731%26parentRank%3D0%26startIndex%3D1%26contextData%3D%2528sc.Search%2529%26transitionType%3DSearchItem&listSource=Search&listPageSource=0cd03cb7c72a5a026e0e4c49c3bfa3c4&list=KNOWHOW_UK&rank=1&sessionScopeId=347d5a267b19f0aba5118247dc9373d55491e3548a333288146a928d9d318199&ppcid=bc0a3fea24ba4b7ab9d585e33dd158e0&originationContext=Search%20Result&transitionType=SearchItem&contextData=(sc.Search)&comp=pluk&navId=623A60C4009CBBD8DB2BACBDD455EB29#co_anchor_a312744
https://worldpopulationreview.com/country-rankings/countries-by-density
https://worldpopulationreview.com/country-rankings/countries-by-density
https://www.iwgia.org/en/usa/4684-iw-2022-united-states-of-america.html
https://www.iwgia.org/en/usa/4684-iw-2022-united-states-of-america.html
https://www.iwgia.org/en/usa/4684-iw-2022-united-states-of-america.html
https://worldpopulationreview.com/country-rankings/countries-by-density
https://worldpopulationreview.com/country-rankings/countries-by-density
https://worldpopulationreview.com/country-rankings/countries-by-density
https://www.cia.gov/the-world-factbook/countries/kazakhstan/
https://www.cia.gov/the-world-factbook/countries/kazakhstan/
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RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

Country-level

assessment Information Source Conclusion
criteria

A prominent campaigner who has documented the plight of Prominent campaigner for Uyghur rights

Muslim minorities in China’s Xinjiang region says he has in Xinjiang barred from Kazakhstan
barred from entering neighboring Kazakhstan. Xinjiang | The Guardian

Central Asian Kazakhstan is one of several former Soviet
states that have appeared to toe Beijing’s line on Xinjiang.
Thousands of Kazakhs have family ties to Xinjiang, where
Kazakhs are the second-largest Turkic group after the
Uyghurs.

Kazakhstan, Central Asia’s richest economy, has billed itself
as the “buckle” in China’s trillion-dollar belt and road
initiative and relies on China as a market for its oil and gas
exports.
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https://www.theguardian.com/world/2021/sep/07/prominent-campaigner-for-uyghur-rights-in-xinjiang-barred-from-kazakhstan
https://www.theguardian.com/world/2021/sep/07/prominent-campaigner-for-uyghur-rights-in-xinjiang-barred-from-kazakhstan
https://www.theguardian.com/world/2021/sep/07/prominent-campaigner-for-uyghur-rights-in-xinjiang-barred-from-kazakhstan
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RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

Child labor
Chile

Country-level
assessment criteria

Topic Information Source Conclusion Risk

Child labor Worst forms of child labor and (child) trafficking are a persistent Findings on the Worst Forms of Despite moderate advancements, child labor Triggers
labor (policy/regulation, problem in Chile. Child Labor - Chile | U.S. continues to pose a risk. This topic should project level

state) Department of Labor (dol.gov) therefore be investigated. analysis
Although Chile has ratified all key international conventions
concerning child labor, in 2021, Chile made only moderate
advancement in the efforts to address this problem.

The government has established policies, but policy gaps exist.
Additionally, there is low enforcement of child labor laws.

Oman
Topic CRTTHFHEE Information Source Conclusion
assessment criteria
Child labor Despite support by the Sultanate for instruments of Children of Oman - Humanium and Child labor persists in Oman. Even though it Triggers
(policy/regulation, protection against child labor, researches show that it still Findings on the Worst Forms of Child appears to predominantly occur in the agricultural project level
state) persists unofficially in some sectors such as agriculture, Labor - Oman | U.S. Department of Labor = sector, it is necessary to analyze this topic at the analysis
fishing or family busir (dol.gov) project level.
The majority of child workers are working in traditional 'Child labour prevalent among low-
family industries, such as fishing, agriculture or livestock income families in Oman' - Times of
and other minor professions, usually near home and with Oman
their families.

Australia

Country-li\r/ﬁgﬁsasessment Information Source Conclusion

Child labor (policy/regulation, / / / Insufficient information
state) available

Child labor
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https://www.dol.gov/agencies/ilab/resources/reports/child-labor/chile
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/chile
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/chile
https://www.humanium.org/en/middle-east-north-africa/oman/#:~:text=A%20typical%20example%20of%20child%20labour%20in%20Oman,their%20light%20weight%20and%20are%20therefore%20more%20profitable.
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/oman
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/oman
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/oman
https://timesofoman.com/article/id/11993
https://timesofoman.com/article/id/11993
https://timesofoman.com/article/id/11993

ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

Denmark

Country-level

assessment
criteria
Child Child labor Denmark is an important destination and
labor (policy/regulation, transit country for child victims of trafficking.
state) Work, and especially forced prostitution, are
activities imposed on these children having
arrived in Denmark.

Denmark -

Information Source
Children of

Humanium

A ARCADIS

Conclusion

Denmark is reported to be a destination for child victims of trafficking. It has been reported that Triggers
work is imposed on children upon arrival. This appears to predominantly concern forced project
prostitution. However, given the fact that Denmark is an important trafficking destination, there is a level
risk that child labor occurs within the hydrogen value chain. Reported issues surrounding child analysis
trafficking and labor in Denmark pose a contextual risk , and this topic must therefore be

investigated at the project level.

South Africa

Country-level

N Information
assessment criteria

Source Conclusion

Child Child labor There are children in South Africa who are subjected to the worst forms Findings on the Worst Forms of Child = Child labor occurs in various industries Triggers
labor (policy/regulation, of child labor, including in commercial sexual exploitation, sometimes as a Labor - South Africa | U.S. in South Africa. Investigation at the project level
state) result of human trafficking, forced begging, and use in illicit activities. Department of Labor (dol.gov) project level is necessary. analysis

Child labor has been reported to occur in agriculture, industry (factory

work), and services.

United States of America

Country-level

Information

Topic o
assessment criteria

Child labor

The United States is the only nation in the world that has not

Source Conclusion

Child Labor in the Child labor does occur in the USA, albeit predominantly in the Triggers

labor (policy/regulation, ratified the UNCRC, a document drafted in 1989 that serves United States - agricultural sector. Nevertheless, given the occurrence of child labor = project level
state) to protect children’s rights through government action. Humanium in the country, investigation at the project level is necessary. analysis
One way that young people in the US suffer from children’s
rights violations is through child labor — especially in the
agricultural sector.
Kazakhstan

Country-level

assessment Information

Source Conclusion

criteria
Child labor
labor (policy/regulation,

performed.

In 2021, Kazakhstan made minimal progress in the efforts to eliminate the worst forms of

child labor. Despite new initiatives to address child labor, Kazakhstan is assessed as having

state) made only minimal advancement because it implemented a law that delays advancement to
eliminate child labor: on December 30, 2021, the President of Kazakhstan signed a law
significantly restricting the circumstances under which unannounced inspections can be

Child labor occurs in Kazakhstan. A Triggers
law delaying advancement was project
implemented, and child labor therefore level
presents a risk. Analysis at the project analysis
level is required.

Findings on the Worst
Forms of Child Labor -
Kazakhstan | U.S.
Department of Labor
(dol.gov)
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https://www.humanium.org/en/denmark/
https://www.humanium.org/en/denmark/
https://www.humanium.org/en/denmark/
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/south-africa
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/south-africa
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/south-africa
https://www.humanium.org/en/child_labor_usa-2/
https://www.humanium.org/en/child_labor_usa-2/
https://www.humanium.org/en/child_labor_usa-2/
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/kazakhstan
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/kazakhstan
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/kazakhstan
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/kazakhstan
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/kazakhstan
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A ARCADIS

Forced labor and human trafficking

Chile

Topic Country—lev_el : Information Source Conclusion Risk
assessment criteria
Forced labor Forced labor In 2021, Chile ratified the ILO Protocol of 2014 to the Forced Labor Forced labour: Chile ratifies Forced labor has been reported in Chile. = Triggers
and human (policy/regulation, state) Convention, 1930. the Protocol to Convention This topic should therefore be project
trafficking No. 29, reaffirming its investigated before engaging in level
In order to fulfil the obligations that Chile is assuming with the ratification of commitment to fight against activities surrounding hydrogen. analysis
this instrument, and within the framework of its participation in the Alliance forced labour (ilo.org)
8.67, the Undersecretariat of Labor will set up a "Technical Advisory Body
for the implementation of the Protocol”, committing itself to generating the
necessary immediate actions and initiatives to eradicate child labor, end
trafficking of persons and forced labor in general.
The law prohibits forced or compulsory labor, but it does not criminally Chile - United States
prosecute those involved, except when it results from human trafficking. Department of State
Labor trafficking has continued to occur. Some foreign citizens and children
were subjected to forced labor in the mining, agriculture, construction, street
vending, garment, domestic service, and hospitality sectors.
Forced labor Migrant workers, In April 2021, a new migration law entered into force that severely restricts Everything you need to know = Given the fact that topics have been Triggers
and human conditions for migrant the ability of migrants and individuals seeking protection to regulate their about human rights in Chile - = reported with regards to the ability of project
trafficking workers status once in Chile. Amnesty International migrants to regulate their status in Chile,  level
(policy/regulation, state) Amnesty International it is reasonable to assume that analysis
conditions for migrant workers may not
always be optimal.
Oman

Country-level

o Information Source
assessment criteria

Topic

Forced labor Forced labor Oman criminalizes slavery and trafficking, but enforcement is weak. Was Sold”: Abuse and Forced labor has been reported in Oman, Triggers

and human (policy/regulation, state) Forced labor is punished under the country's labor law, but domestic Exploitation of Migrant albeit mostly with regards to domestic project

trafficking workers are excluded from that law's protections. Omani authorities have Domestic Workers in workers. Nevertheless, given the severity of level
prosecuted a few individuals for forced labor, but it is unclear whether Oman | HRW circumstances described in these reports, analysis

any of those cases involved domestic workers. further investigation is still necessary.

Domestic workers have described common employer practices that kept
them isolated from sources of support, namely passport confiscation,
tight restrictions on communication, and confinement in the household.
While Oman prohibits employers from confiscating workers' passports, it
is not clear whether the law allows for criminal sanctions or whether they
have ever been imposed.

Forced labor Migrant workers, Migrant workers have continued to face abuse and exploitation due to Everything you need to There have been reports that conditions for Triggers
and human conditions for migrant insufficient protection, including poor living conditions, forced labor and know about human rights migrant workers are in some cases abusive project
trafficking workers human trafficking. Domestic workers, mostly women, faced long working in Oman - Amnesty and exploitative. While reports mostly level
(policy/regulation, state) days, home confinement and unpaid wages. International Amnesty concern domestic workers, further analysis
International investigation is still recommended for this

In 2020, Oman reported hosting over 297,000 migrant domestic workers, World Report 2021: Oman topic.

the vast majority of whom come from South and South-East Asia and Human Rights Watch

East Africa. The government has implemented limited amount of (hrw.org)

regulations to protect migrant domestic workers' rights.
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https://ilo.org/global/standards/WCMS_766656/lang--en/index.htm
https://ilo.org/global/standards/WCMS_766656/lang--en/index.htm
https://ilo.org/global/standards/WCMS_766656/lang--en/index.htm
https://ilo.org/global/standards/WCMS_766656/lang--en/index.htm
https://ilo.org/global/standards/WCMS_766656/lang--en/index.htm
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/chile/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/chile/
https://www.amnesty.org/en/location/americas/south-america/chile/report-chile/
https://www.amnesty.org/en/location/americas/south-america/chile/report-chile/
https://www.amnesty.org/en/location/americas/south-america/chile/report-chile/
https://www.amnesty.org/en/location/americas/south-america/chile/report-chile/
https://www.hrw.org/report/2016/07/13/i-was-sold/abuse-and-exploitation-migrant-domestic-workers-oman#:~:text=Oman%20criminalizes%20slavery%20and%20trafficking%2C%20but%20enforcement%20is,whether%20any%20of%20those%20cases%20involved%20domestic%20workers.
https://www.hrw.org/report/2016/07/13/i-was-sold/abuse-and-exploitation-migrant-domestic-workers-oman#:~:text=Oman%20criminalizes%20slavery%20and%20trafficking%2C%20but%20enforcement%20is,whether%20any%20of%20those%20cases%20involved%20domestic%20workers.
https://www.hrw.org/report/2016/07/13/i-was-sold/abuse-and-exploitation-migrant-domestic-workers-oman#:~:text=Oman%20criminalizes%20slavery%20and%20trafficking%2C%20but%20enforcement%20is,whether%20any%20of%20those%20cases%20involved%20domestic%20workers.
https://www.hrw.org/report/2016/07/13/i-was-sold/abuse-and-exploitation-migrant-domestic-workers-oman#:~:text=Oman%20criminalizes%20slavery%20and%20trafficking%2C%20but%20enforcement%20is,whether%20any%20of%20those%20cases%20involved%20domestic%20workers.
https://www.amnesty.org/en/location/middle-east-and-north-africa/oman/report-oman/
https://www.amnesty.org/en/location/middle-east-and-north-africa/oman/report-oman/
https://www.amnesty.org/en/location/middle-east-and-north-africa/oman/report-oman/
https://www.amnesty.org/en/location/middle-east-and-north-africa/oman/report-oman/
https://www.amnesty.org/en/location/middle-east-and-north-africa/oman/report-oman/
https://www.hrw.org/world-report/2021/country-chapters/oman
https://www.hrw.org/world-report/2021/country-chapters/oman
https://www.hrw.org/world-report/2021/country-chapters/oman
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RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

Australia

Country-level

Information

Source

A ARCADIS

assessment criteria

Index

Australia | Global Slavery

Modern Slavery Act 2018

(legislation.gov.au)

Australia | Global Slavery

Conclusion
Modern slavery has been reported to occur in Triggers
Australia. One of the industries that is considered project level
at risk is the construction sector. The construction analysis
sector is relevant for hydrogen production, and this
topic should therefore be analyzed at the project
level.
Australia’s record with regards to treatment of Triggers
migrant workers is reason for concern. This topic project level
should therefore be analyzed at the project level. analysis

Forced Forced labor The Global Slavery Index 2018 estimated that on any given day in
labor and (policy/regulation, 2016, there were 15.000 living in conditions of modern slavery in
human state) Australia, a prevalence of 0.6 victims of modern slavery for every
trafficking thousand people in the country.
Cases of forced labor exploitation in Australia predominantly occur in
industries considered at risk, including agriculture, construction,
domestic work, meat processing, cleaning, hospitality, and food
services.
The Modern Slavery Act 2018 requires some entities to report on the
risks of modern slavery in their operations and supply chains, and
actions to address those risks, and for related purposes.
Forced Migrant workers, Many of the industries where cases of forced labor are found employ a
labor and conditions for migrant | high percentage of migrant workers who have entered Australia Index
human workers through its temporary visa scheme designed to fulfil Australia’s labour
trafficking (policy/regulation, shortages. In addition, it has been reported that Australia has a ‘silent
state) underclass’ of migrant workers, primarily made up of international
students and backpackers, who are paid well below the minimum
wage, with some of these also working in conditions that could amount
to forced labour.
Denmark
. Country-level :
Topic assessment criteria I
Forced labor Forced labor Denmark has a strong record in combatting forced labor. It was one of the first
and human (policy/regulation, state) countries to ratify the Forced Labor Convention and the Abolition of Forced
trafficking Labor Convention.

Forced labor
and human
trafficking

Migrant workers,
conditions for migrant
workers (policy/regulation,
state)

Even though the Modern Slavery Prevalence Index Rank (110/167) in Denmark
is relatively low, around 9,000 people live in slavery-like conditions.

Denmark has been engaged in combatting trafficking in persons for a long time.
It has developed a strong legal and institutional framework in this area including
the establishment in 2002 of an Inter-Ministerial Working Group on Human
Trafficking and the adoption of the fourth NAP against Trafficking in Human
Beings which covers inter alia: identification and protection of victims, demand
reduction and prosecution of traffickers.

Despite the so-called ‘Danish model’, in which minimum wages and working
conditions are agreed through tripartite negotiations between trade unions,
employers’ associations and the state, there have been reports that migrant
workers continue to be exploited in Danish industries. In some cases migrant
workers are still receiving lower wages and are offered poor housing.
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Source

Forced labour:
Denmark joins

renewed fight to
end forced labour

ilo.or

Maps | Global
Slavery Index
Forced labour:
Denmark joins

renewed fight to
end forced labour
ilo.or

Doe de check
MVO Risico

Checker

Conclusion

Despite Denmark’s strong record with

Risk

Triggers

regards to combatting forced labor, forced project
labor should still be considered a risk given level

its prevalence in the country. Investigation at analysis
the project level is necessary.

Despite Denmark’s active engagement in Triggers
combatting trafficking and ensuring adequate project
working conditions to migrant workers, the level
rights of workers are still being violated. analysis

Analysis at the project level is therefore
necessary.


https://www.globalslaveryindex.org/2018/findings/country-studies/australia/
https://www.globalslaveryindex.org/2018/findings/country-studies/australia/
https://www.legislation.gov.au/Details/C2018A00153
https://www.legislation.gov.au/Details/C2018A00153
https://www.globalslaveryindex.org/2018/findings/country-studies/australia/
https://www.globalslaveryindex.org/2018/findings/country-studies/australia/
https://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/forced-labour/WCMS_558479/lang--en/index.htm#:~:text=Denmark%20has%20a%20strong%20record%20in%20combatting%20forced,combatting%20trafficking%20in%20persons%20for%20a%20long%20time.
https://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/forced-labour/WCMS_558479/lang--en/index.htm#:~:text=Denmark%20has%20a%20strong%20record%20in%20combatting%20forced,combatting%20trafficking%20in%20persons%20for%20a%20long%20time.
https://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/forced-labour/WCMS_558479/lang--en/index.htm#:~:text=Denmark%20has%20a%20strong%20record%20in%20combatting%20forced,combatting%20trafficking%20in%20persons%20for%20a%20long%20time.
https://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/forced-labour/WCMS_558479/lang--en/index.htm#:~:text=Denmark%20has%20a%20strong%20record%20in%20combatting%20forced,combatting%20trafficking%20in%20persons%20for%20a%20long%20time.
https://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/forced-labour/WCMS_558479/lang--en/index.htm#:~:text=Denmark%20has%20a%20strong%20record%20in%20combatting%20forced,combatting%20trafficking%20in%20persons%20for%20a%20long%20time.
https://www.globalslaveryindex.org/2018/data/maps/#response
https://www.globalslaveryindex.org/2018/data/maps/#response
https://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/forced-labour/WCMS_558479/lang--en/index.htm#:~:text=Denmark%20has%20a%20strong%20record%20in%20combatting%20forced,combatting%20trafficking%20in%20persons%20for%20a%20long%20time.
https://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/forced-labour/WCMS_558479/lang--en/index.htm#:~:text=Denmark%20has%20a%20strong%20record%20in%20combatting%20forced,combatting%20trafficking%20in%20persons%20for%20a%20long%20time.
https://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/forced-labour/WCMS_558479/lang--en/index.htm#:~:text=Denmark%20has%20a%20strong%20record%20in%20combatting%20forced,combatting%20trafficking%20in%20persons%20for%20a%20long%20time.
https://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/forced-labour/WCMS_558479/lang--en/index.htm#:~:text=Denmark%20has%20a%20strong%20record%20in%20combatting%20forced,combatting%20trafficking%20in%20persons%20for%20a%20long%20time.
https://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/forced-labour/WCMS_558479/lang--en/index.htm#:~:text=Denmark%20has%20a%20strong%20record%20in%20combatting%20forced,combatting%20trafficking%20in%20persons%20for%20a%20long%20time.
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
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South Africa

Country-level

assessment criteria

Forced labor
(policy/regulation, state)

Forced labor
and human
trafficking

Forced labor
and human
trafficking

for migrant workers
(policy/regulation, state)

Migrant workers, conditions

Information

Modern slavery such as forced labor, bonded labor, forced marriage, human trafficking,
forced recruitment of children for armed combat, and hereditary slavery are still
widespread in Africa.

Even though the Modern Slavery Prevalence Index Rank (110/167) in South Africa is
relatively low, around 155,000 people live in slavery-like conditions.

The Government of South Africa does not fully meet the minimum standards for the
elimination of trafficking but is making significant efforts to do so.

As reported over the past five years, human traffickers exploit domestic and foreign
victims in South Africa. Traffickers force both adults and children, particularly those from
poor and rural areas and migrants, into labor in domestic service, mining, food services,
construction, criminal activities, agriculture, and the fishing sector. High unemployment,
low wages, and pandemic-related restrictions increased vulnerability of exploitation.

United States of America

Country-level
assessment criteria

Information

Doe de check
MVO Risico

Checker

Maps | Global
Slavery Index
South Africa -
United States
Department of
State

Source

A ARCADIS

Forced labor occurs in South
Africa and likely presents a risk

for hydrogen production. Analysis

at the project level is necessary.

Despite significant efforts to
eliminate it human trafficking
exists in South Africa. Analysis
at the project level is therefore
necessary.

Conclusion

Triggers
project level
analysis

Triggers
project level
analysis

Forced labor
(policy/regulation, state)

Forced labor
and human
trafficking

Forced labor Migrant workers,

and human conditions for migrant
trafficking workers
(policy/regulation, state)
107

According to an ILO report, modern slavery takes place in almost every country in the
world and also across ethnic, cultural, and religious boundaries.

Even though the Modern Slavery Prevalence Index Rank (158/167) in the US is relatively
low, around 403,000 people live in slavery-like conditions.

Two million migrant workers are recruited abroad and hired to work in the United States
through temporary work visa programs. These temporary migrant workers are sometimes
referred to as “guest” workers or “nonimmigrants” because their work visas provide only a
temporary status. These workers are some of the most vulnerable in the entire United
States.

California is the largest host state for temporary migrant workers, according to data from
the U.S. Department of Homeland Security (DHS), which should be no surprise given that
the Golden State hosts nearly one quarter of all immigrants in the United States. The
sheer size of the temporary migrant worker population means their protection is an area
of particular concern to immigrant and worker advocates in the state.
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Doe de check | MVO

Risico Checker

Maps | Global Slavery

Index

California is on the

brink of enacting the
first significant law to
combat international

labor recruitment
abuses and protect
300,000 temporary
migrant workers. Will
Governor Newsom
sign the bill?
Economic Policy
Institute (epi.org)

Despite the low level risk, there is
still prevalence in the country,
forced labor should be considered
as a risk within the context of
hydrogen production. Analysis at
the project level is necessary.
The USA hosts a large number of
migrant workers that are recruited
abroad. They are generally
considered as vulnerable, and
investigation at the project level is
therefore necessary.

Triggers
project
level
analysis

Triggers
project
level
analysis


https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.globalslaveryindex.org/2018/data/maps/#response
https://www.globalslaveryindex.org/2018/data/maps/#response
https://www.state.gov/reports/2022-trafficking-in-persons-report/south-africa/
https://www.state.gov/reports/2022-trafficking-in-persons-report/south-africa/
https://www.state.gov/reports/2022-trafficking-in-persons-report/south-africa/
https://www.state.gov/reports/2022-trafficking-in-persons-report/south-africa/
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.globalslaveryindex.org/2018/data/maps/#response
https://www.globalslaveryindex.org/2018/data/maps/#response
https://www.epi.org/blog/california-is-on-the-brink-of-enacting-the-first-significant-law-to-combat-international-labor-recruitment-abuses-and-protect-300000-temporary-migrant-workers-will-governor-newsom-sign-the-bill/
https://www.epi.org/blog/california-is-on-the-brink-of-enacting-the-first-significant-law-to-combat-international-labor-recruitment-abuses-and-protect-300000-temporary-migrant-workers-will-governor-newsom-sign-the-bill/
https://www.epi.org/blog/california-is-on-the-brink-of-enacting-the-first-significant-law-to-combat-international-labor-recruitment-abuses-and-protect-300000-temporary-migrant-workers-will-governor-newsom-sign-the-bill/
https://www.epi.org/blog/california-is-on-the-brink-of-enacting-the-first-significant-law-to-combat-international-labor-recruitment-abuses-and-protect-300000-temporary-migrant-workers-will-governor-newsom-sign-the-bill/
https://www.epi.org/blog/california-is-on-the-brink-of-enacting-the-first-significant-law-to-combat-international-labor-recruitment-abuses-and-protect-300000-temporary-migrant-workers-will-governor-newsom-sign-the-bill/
https://www.epi.org/blog/california-is-on-the-brink-of-enacting-the-first-significant-law-to-combat-international-labor-recruitment-abuses-and-protect-300000-temporary-migrant-workers-will-governor-newsom-sign-the-bill/
https://www.epi.org/blog/california-is-on-the-brink-of-enacting-the-first-significant-law-to-combat-international-labor-recruitment-abuses-and-protect-300000-temporary-migrant-workers-will-governor-newsom-sign-the-bill/
https://www.epi.org/blog/california-is-on-the-brink-of-enacting-the-first-significant-law-to-combat-international-labor-recruitment-abuses-and-protect-300000-temporary-migrant-workers-will-governor-newsom-sign-the-bill/
https://www.epi.org/blog/california-is-on-the-brink-of-enacting-the-first-significant-law-to-combat-international-labor-recruitment-abuses-and-protect-300000-temporary-migrant-workers-will-governor-newsom-sign-the-bill/
https://www.epi.org/blog/california-is-on-the-brink-of-enacting-the-first-significant-law-to-combat-international-labor-recruitment-abuses-and-protect-300000-temporary-migrant-workers-will-governor-newsom-sign-the-bill/
https://www.epi.org/blog/california-is-on-the-brink-of-enacting-the-first-significant-law-to-combat-international-labor-recruitment-abuses-and-protect-300000-temporary-migrant-workers-will-governor-newsom-sign-the-bill/
https://www.epi.org/blog/california-is-on-the-brink-of-enacting-the-first-significant-law-to-combat-international-labor-recruitment-abuses-and-protect-300000-temporary-migrant-workers-will-governor-newsom-sign-the-bill/

ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

Kazakhstan
Topic Country-level Information Source Conclusion Risk
assessment criteria
Forced labor Forced labor According to an ILO report, modern slavery takes place in almost Doe de check | MVO Risico Given its prevalence all over the Triggers
and human (policy/regulation, state) every country in the world and also across ethnic, cultural, and Checker world, forced labor should be project
trafficking religious boundaries. considered as a risk within the context = level
Maps | Global Slavery Index of hydrogen production. Analysis at analysis
Kazakhstan’s Modern Slavery Prevalence Index Rank (83/167) is the project level is necessary.
medium, government response is low.
Forced labor Migrant workers, A significant amount of men, women and children from Kyrgyzstan Invisible and exploited in Given the reported issues surrounding | Triggers
and human conditions for migrant and neighboring Central Asian states are forced to migrate to Kazakhstan: New Report Sheds conditions for migrant workers, further project
trafficking workers (policy/regulation, Kazakhstan in search of work. These individuals often fall victim to Light on the Plight of Kyrgyz analysis at the project level is level
state) forced labor, unsafe and unsanitary working conditions, violations of Migrant Workers and Their Family | required. analysis
the rights to maternity and childhood, as well as arbitrary arrests and Members (fidh.org)
deportations.
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https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.globalslaveryindex.org/2018/data/maps/#prevalence
https://www.fidh.org/en/region/europe-central-asia/kazakhstan/invisible-and-exploited-in-kazakhstan-new-report-sheds-light-on-the
https://www.fidh.org/en/region/europe-central-asia/kazakhstan/invisible-and-exploited-in-kazakhstan-new-report-sheds-light-on-the
https://www.fidh.org/en/region/europe-central-asia/kazakhstan/invisible-and-exploited-in-kazakhstan-new-report-sheds-light-on-the
https://www.fidh.org/en/region/europe-central-asia/kazakhstan/invisible-and-exploited-in-kazakhstan-new-report-sheds-light-on-the
https://www.fidh.org/en/region/europe-central-asia/kazakhstan/invisible-and-exploited-in-kazakhstan-new-report-sheds-light-on-the

ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

Discrimination and gender
Chile

Topic Country-level Information Source Conclusion Risk
assessment criteria
Discrimination Discrimination and A bill legalizing same-sex marriage has been approved and Everything you need to know Chile has laws against discrimination in the Triggers
and gender gender equality Congress continues to review anti-discrimination legislation. about human rights in Chile - workplace. However, the country’s WPS score project
(policy/regulation, state) Amnesty International Amnesty indicates that there is room for improvement level
International with regards to treatment of women. Analysis analysis
Chile has laws against discrimination in the workplace. This law | Discrimination in Chile - The at the project level is required.
forbids employment discrimination centered on race, sex, civil Borgen Project

status, religion, affiliation with a union, politics, disability, sexual
orientation and many others. Furthermore, this law offers civil
legal options to victims of employment discrimination.

Chile Women Peace and Security Index (WPS) score: 0.757/1 WPS-Index-2021.pdf

(ranking 62/170) (georgetown.edu)
Oman
Country-lev_el : Information Source Conclusion
assessment criteria
Discrimination Discrimination and gender = Oman outlaws same-sex relations and #Outlawed “The Love That Dare Not =~ Oman’s criminalization of same sex relations and its low Triggers
and gender equality (policy/regulation,  gender expression, categorizing as offence = Speak Its Name” WPS score indicate that women’s and LGBTQ+'s rights are ~ project level
state) “homosexual acts”. Sentences go from one at stake and, at project level, developers need to develop analysis
month to 3 years in prison. further studies to promote respect of human rights.
Woman have continued to be denied full Everything you need to know about
rights in law and in practice. human rights in Oman - Amnesty

International Amnesty International

Oman Women Peace and Security Index
(WPS) score: 0.675/1 (ranking 110/170) WPS-Index-2021.pdf
(georgetown.edu)

Australia
Coumry—lev_el EESEEEmE Information Source Conclusion
criteria
Discrimination Discrimination and gender Australia Women Peace and Security WPS-Index-2021.pdf Australia’s WPS score is relatively high, however there is room Triggers project
and gender equality (policy/regulation, state)  Index (WPS) score: 0.856/1 (ranking (georgetown.edu) for improvement with regards to treatment of women. Analysis level analysis
24/170) at the project level is required.

Homosexuality and gender identity are
not illegal in Australia.

109 Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date: 28 February 2023


https://www.amnesty.org/en/location/americas/south-america/chile/report-chile/
https://www.amnesty.org/en/location/americas/south-america/chile/report-chile/
https://www.amnesty.org/en/location/americas/south-america/chile/report-chile/
https://www.amnesty.org/en/location/americas/south-america/chile/report-chile/
https://borgenproject.org/tag/discrimination-in-chile/#:~:text=Chile%20now%20has%20laws%20against%20discrimination%20in%20the,civil%20legal%20options%20to%20victims%20of%20employment%20discrimination.
https://borgenproject.org/tag/discrimination-in-chile/#:~:text=Chile%20now%20has%20laws%20against%20discrimination%20in%20the,civil%20legal%20options%20to%20victims%20of%20employment%20discrimination.
https://giwps.georgetown.edu/wp-content/uploads/2021/11/WPS-Index-2021.pdf
https://giwps.georgetown.edu/wp-content/uploads/2021/11/WPS-Index-2021.pdf
https://internap.hrw.org/features/features/lgbt_laws/
https://internap.hrw.org/features/features/lgbt_laws/
https://www.amnesty.org/en/location/middle-east-and-north-africa/oman/report-oman/
https://www.amnesty.org/en/location/middle-east-and-north-africa/oman/report-oman/
https://www.amnesty.org/en/location/middle-east-and-north-africa/oman/report-oman/
https://giwps.georgetown.edu/wp-content/uploads/2021/11/WPS-Index-2021.pdf
https://giwps.georgetown.edu/wp-content/uploads/2021/11/WPS-Index-2021.pdf
https://giwps.georgetown.edu/wp-content/uploads/2021/11/WPS-Index-2021.pdf
https://giwps.georgetown.edu/wp-content/uploads/2021/11/WPS-Index-2021.pdf

ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

Denmark

Country-level

Information

Source

A ARCADIS

Conclusi

assessment criteria

Discrimination and
gender equality
(policy/regulation, state)

Denmark is one of the best countries when it comes to Women Peace and
Security Index (WPS) score: 0.903/1 (ranking 4/170)

Discrimination
and gender

Nevertheless, women in Denmark get paid less than met for the same job.
According to other research, more women than men reported to have been
exposed to bullying, physical violence and threats within the last 12 months at
their workplace. Moreover, it was indicated that women felt they had less
influence at the workplace compared to men.

A survey among members of the LGBT community reported that 11 % of Danish
respondents felt discriminated against or felt harassed on the grounds of sexual
orientation in the workplace. Another study indicates that around 50 % of all
LGBT persons choose not to reveal their sexuality and gender identity at work.

South Africa

Country-level
assessment criteria

Discrimination and gender
equality (policy/regulation,
state)

Source

Doe de check
MVO Risico
Checker

Topic Information
Due to South Africa’s Apartheid history, the country is facing large
inequalities often coupled with extreme poverty among the previously
disadvantaged. The country is aiming towards a more equal society, and
it is implementing various legislations to reach this goal.

Discrimination
and gender

Homosexuality is not illegal in South African (it is legal in only a few
African countries). However, LGTBQ persons are widely discriminated
against, intimidated, and increasingly experience violence, hatred, or
even prison sentences.

South Africa Women Peace and Security Index (WPS) score: 0.748/1
(ranking 66/170)

United States of America

Source

Information

Topic

Country-level
assessment cr

Doe de check | MVO

Risico Checker

WPS-Index-2021.pdf
(georgetown.edu)

Various forms of discrimination occur in South
Africa, and inequality persists. This poses a risk
for hydrogen production, and it should be
analyzed at the project level.

Discrimination in the workplace occurs = Triggers
in Denmark, which poses a risk for project level
hydrogen production. Analysis at the analysis

project level is necessary.

Conclusion

Triggers
project level
analysis

Conclusion Risk

Discrimination Discrimination and gender Pregnant employees are discriminated against in the United States of Doe de check
and gender equality (policy/regulation, America. MVO Risico
state) Checker
United States Peace and Security Index (WPS) is high, score: 0.888/1
(ranking 9/170). However, according to the PwC's Women in Work Index
2019, The United States rank 24th, with a total of 33 countries rated
according to criteria such as the gender pay gap.
Homosexuality and gender identity are not illegal in the United State.
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Given USA’s low rank with regards to the Triggers
treatment of women in the workplace, the topics project level
of discrimination and gender must be analysis

investigated at the project level.


https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://giwps.georgetown.edu/wp-content/uploads/2021/11/WPS-Index-2021.pdf
https://giwps.georgetown.edu/wp-content/uploads/2021/11/WPS-Index-2021.pdf
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
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ALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)

RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

Conclusion

Kazakhstan
Country-level Information Source
assessment criteria
Discrimination Discrimination and The religious freedom in Kazakhstan continues to improve. However, ongoing Doe de check | MVO
and gender gender equality religious freedom violations and allegations of abuse continued in Kazakhstan. Risico Checker
(policy/regulation, Legislation that restricts religious freedom was the primary source of such
state) systematic and ongoing violations. The government denies registration of

111

nontraditional religions such as Scientologists and Ahmadiyya Muslims.
Without a clear legal framework in place to protect religious freedom for all,
abuses are likely to persist and the overall situation could deteriorate once
again.

People with disabilities continue to face challenges in asserting their basic

rights. LGBTI persons face high levels of discrimination and abuse. Asylum
seekers also fleeing human rights abuses in China also face detention and
discrimination in Kazakhstan.
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Various types of discrimination have

been reported to occur in Kazakhstan.

This poses a risk within the context of
hydrogen production workplaces.
Investigation at the project level is
necessary.

Triggers
project
level
analysis


https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check

ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

Wage & renumeration

Chile

Conclusion

Source

Country-level Information

assessment criteria

‘ Wage & ‘ Living wage Poverty headcount ratio at $2.15 a day (2017 = Chile | Data As long as activities comply with Chilean law, risks
renumeration (policy/regulation, state) PPP) was 0.7 % of population in 2020 (worldbank.org) surrounding wages and renumeration are relatively low.
The national minimum wage exceeds the Chile - United States
poverty level. Department of State

Country-level Information Source Conclusion
assessment criteria

Wage & Living wage While the statistics don't indicate a high rate of the Poverty in Oman: Past, Present. If hydrogen production activities involve Triggers
renumeration (policy/regulation, state) = country's nationals being under the poverty line, poverty in  and Future (borgenproject.org) migrant workers, the topic of wage & project level
Oman primarily affects migrant workers. renumeration should be investigated. analysis

Australia

Information Source Conclusion

Country-level
assessment criteria

Wage & Living wage For a single adult living alone, the minimum wage exceeded the poverty line Australia - United Minimum wage exceeds the
renumeration (policy/regulation, defined as 50 % of median income. Most workers received higher compensation States Department of poverty line. Analysis at the project
state) than the minimum wage through enterprise agreements or individual contracts. State level is not necessary.

Denmark

Information Source Conclusion

Country-level
assessment criteria

Wage & Living wage The law does not mandate a national minimum wage. Unions Denmark - United While the law does not mandate a minimum wage,
renumeration (policy/regulation, and employer associations negotiate minimum wages in States Department negotiated wages in collective agreements are higher

state) collective bargaining agreements that were more than the of State than the poverty income level. Analysis at the project level
estimate for the poverty income level. is therefore not necessary.
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https://data.worldbank.org/country/chile
https://data.worldbank.org/country/chile
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/chile/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/chile/
https://borgenproject.org/poverty-in-oman-2/
https://borgenproject.org/poverty-in-oman-2/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/australia/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/australia/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/australia/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/denmark/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/denmark/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/denmark/

ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

South Africa

A ARCADIS

Topic Country-level Information Source Conclusion Risk
assessment
criteria
Wage & Living wage In 2019 the country’s first national minimum wage came into effect, replacing a patchwork of South Africa - Minimum wage is higher than the Triggers
renumeration (policy/regulation, sectoral minimum wages set by the Department of Labor. The minimum wage was above the = United States official poverty line, but there are project level
state) official poverty line. The employment and labor minister announced an increase to 21,69 Department of historical inequalities that express in analysis

State

rand ($1.47) per hour for the year that went into effect on March 1. The law protects migrant
workers, and they are entitled to all benefits and equal pay. The minimum wage law also
established a commission to make annual recommendations to parliament for increases in
the minimum wage.

However, the country is facing large inequalities often coupled with extreme poverty among
the previously disadvantaged.

United States of America

Information Source

Country-level

assessment criteria

high levels of poverty across the
country.

Conclusion

Wage & Living wage More than 40% of U.S. workers earn less than $15/hr, a level Living Wage For US — Better
renumeration (policy/regulation, that is still lower than a living wage for families across most of for Business, Workers, and
state) the country, meaning working families can’t meet their basic Communities
needs.
Lack of clarity on specific living wage figures limits collaboration
and engagement.
Kazakhstan

Country-level

o Information
assessment criteria

A high number of workers in the USA are Triggers
reported to earn less than what is considered a project level
living wage. Analysis at the project level is analysis

required.

Source Conclusion

Wage &

renumeration

113

The national monthly minimum wage was above the poverty line. Every region estimated its own
poverty line. The law stipulates the normal workweek should not exceed 40 hours. It limits heavy
manual labor or hazardous work to 36 hours per week. The law limits overtime to two hours per day,
or one hour per day for heavy manual labor, and requires overtime to be paid at least at a 50 %
premium. The law prohibits compulsory overtime and any overtime for work in hazardous conditions.
The law provides that labor agreements may stipulate the length of working time, holidays, and paid
annual leave for each worker. By law employees are entitled to 24 days of paid annual leave per year.

Living wage
(policy/regulation,
state)
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Kazakhstan -
United States

Department of
State

Minimum wage is higher
than the poverty line.
Analysis at the project
level is not required.



https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/south-africa
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/south-africa
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/south-africa
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/south-africa
https://livingwageforus.org/
https://livingwageforus.org/
https://livingwageforus.org/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/kazakhstan/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/kazakhstan/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/kazakhstan/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/kazakhstan/

ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

Gender-based violence

Chile

Country-level

o Information Source Conclusion
assessment criteria

Gender- Gender-based violence Chilean law prohibits discrimination against persons based on Chile - United Given the reported violence due to sexual orientation or Triggers

based (policy/regulation, state) sexual orientation or gender identity in housing, employment, and States Department | gender identity, this topic may pose a risk within the project level

violence access to government services. The government has generally of State context of hydrogen production workplaces. Investigation at ~ analysis
enforced these laws effectively. the project level is necessary.

However, there have been reports on violence against LGBTQI+
individuals.

In March, MOVILH reported that in 2020 it received 1,266 reports
of violence or discrimination due to sexual orientation or gender
identity, the highest number in the history of their annual report and
a 15 % increase from 2019.

Oman
SR Information Source Conclusion
assessment criteria
Gender- Gender-based violence In Oman, the percentage of women aged 15 and older WPS-Index-2021.pdf Low perception of safety and high reported amounts of violence Triggers
based (policy/regulation, state) who report that they ‘feel safe walking alone at night in (georgetown.edu) indicate gender-based violence may pose a risk within the project level
violence the city or area where [they] live’ is equal to 63.5% context of hydrogen production workplaces. Investigation at the analysis

project level is necessary.
In Oman, the percentage of ever-partnered women who
experienced physical or sexual violence committed by
their intimate partner in the preceding 12 months is
equal to 18.1%

Australia
Topic Coumry—levgl . Information Source Conclusion Risk
assessment criteria
Gender- Gender-based violence In Australia, the percentage of women aged 15 and older WPS-Index-2021.pdf While reported violence committed by an intimate partneris ~ Triggers
based (policy/regulation, state) who report that they ‘feel safe walking alone at night in the (georgetown.edu) low, perceived safety is also low. Low (perceived) safety project level
violence city or area where [they] live’ is equal to 49.8% may pose a risk, and analysis at the project level is analysis
necessary.

In Australia, the percentage of ever-partnered women who
experienced physical or sexual violence committed by their
intimate partner in the preceding 12 months is equal to 3%.
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https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/chile/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/chile/
https://www.state.gov/reports/2021-country-reports-on-human-rights-practices/chile/
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Denmark

Country-level

Information Source

assessment criteria

A ARCADIS

Conclusion

Gender- Gender-based violence
based (policy/regulation, state)
violence

In Denmark, the percentage of women aged 15 and
older who report that they ‘feel safe walking alone at
night in the city or area where [they] live’ is equal to

WPS-Index-2021.pdf
(georgetown.edu)

Reported gender-based violence is low, and perceived safety high.
The topic of gender-based violence is therefore not likely to be a
risk within the context of hydrogen production workplaces.

79.1% Analysis at the project level is not necessary.

In Denmark, the percentage of ever-partnered
women who experienced physical or sexual violence
committed by their intimate partner in the preceding
12 months is equal to 3%.

South Africa

Country-level

Topic FOSEEETEIR G Information Source
Gender- Gender-based violence There are strong signals that, despite a progressive constitution that Doe de check | MVO
based (policy/regulation, state) specifically protects and enshrines the rights of LGBTQ+ people, Risico Checker
violence violence and discrimination against them persists.

In South Africa, the percentage of women aged 15 and older who
report that they ‘feel safe walking alone at night in the city or area
where [they] live’ is equal to 32.8%

WPS-Index-2021.pdf
(georgetown.edu)

In South Africa, the percentage of ever-partnered women who
experienced physical or sexual violence committed by their intimate
partner in the preceding 12 months is equal to 13%.

United States of America

Information

Country-level

Source

Conclusion Risk

Violence against LGBTQ+ people presents
a risk for workplaces within the context of
hydrogen production.

Triggers
project level
analysis

Perceived safety for women is very low.
Reported gender-based violence is high.

Investigation at the project level is
necessary.

Conclusion

assessment criteria

Gender- Gender-based violence
based (policy/regulation, state)
violence

In the USA, the percentage of women aged 15 and older who report that
they ‘feel safe walking alone at night in the city or area where [they] live’ is
equal to 70.6%

WPS-Index-2021.pdf
(georgetown.edu)

In the USA, the percentage of ever-partnered women who experienced
physical or sexual violence committed by their intimate partner in the
preceding 12 months is equal to 6%.
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There is room for improvement with regards
to the USA’s reported violence and
perceived safety. Nevertheless, since
reported safety is above 70%, and since
reported violence is below 10%, the USA’s
performance may be considered just about
adequate. Investigation at the project level is
therefore not necessary.
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A ARCADIS

Kazakhstan
Country-level Information Source Conclusion
assessment criteria
Gender- Gender-based violence In Kazakhstan, the percentage of women aged 15 and WPS-Index-2021.pdf While reported violence is low, perceived safety is low too. Triggers
based (policy/regulation, state) older who report that they ‘feel safe walking alone at (georgetown.edu) Within the context of hydrogen production, the (perceived) safety = project level
violence night in the city or area where [they] live’ is equal to in the workplace may pose a risk. This topic should be analysis
44.1% investigated at the project level.

In Kazakhstan, the percentage of ever-partnered women
who experienced physical or sexual violence committed
by their intimate partner in the preceding 12 months is
equal to 6%.
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A ARCADIS

Freedom of association and collective bargaining

Chile

Country-level Information Source Conclusion
assessment criteria
Freedom of Freedom of association = Chilean law, with some limitations, provide the right to form and join independent Chile - United Chilean law prohibits workers of certain Triggers
association and and/or collective unions of their choice, bargain collectively, and conduct strikes. The law also States companies in the electricity sector from project
collective bargaining (policy, prohibits antiunion practices and requires either back pay or reinstatement for Department of striking. It is possible that this risk is level
bargaining regulation, state) workers fired for union activity. State relevant for the hydrogen value chain. analysis

This should be investigated.
Workers in the private sector and in state enterprises have the freedom to unionize
without prior approval.

While employees in the private sector and workers in formal and regulated
collective bargaining units have the right to strike, the law places some restrictions
on this right. For example, an absolute majority of workers, rather than a majority
of those voting, must approve of strikes.

The law prohibits employees of 101 specific private-sector companies, largely
providers of services such as water and electricity, from striking, and it stipulates
compulsory arbitration to resolve disputes in these companies. Additionally,
workers employed by companies or corporations whose stoppage would cause
serious damage to the health, economy, or security of the country do not have the
right to strike.

Oman
Topic e Information Source Conclusion Risk
assessment criteria
Freedom of Freedom of association Omani workers are legally allowed to organize unions, bargain collectively, and strike. Oman: Freedom in Given the lack of authorized trade Triggers
association and and/or collective However, there is only one authorized trade union federation, and neither government = the World 2021 unions, the topics of association project level
collective bargaining (policy, employees nor household workers are permitted to join unions. Strikes, which are Country Report and collective bargaining in Oman analysis
bargaining regulation, state) banned in the oil and gas industry, are rare in practice, partly because disputes are Freedom House require further investigation.
often resolved through employer concessions or government mediation.
Australia
Topic Country-lev_el q Information Source Conclusion Risk
assessment criteria
Freedom of Freedom of association Australia scores a 3 on the ITUC Global Rights Index (scale 1-5) for freedom of association Doe de check  Given reported violations of Triggers
association and and/or collective and workers' rights, which stands for regular violations of rights. Governments and/or MVO Risico workers’ rights in Australia, this = project level
collective bargaining (policy, companies are regularly interfering in collective labor rights or are failing to fully guarantee Checker topic must be investigated at analysis
bargaining regulation, state) important aspects of these rights. There are deficiencies in laws and/or certain practices the project level.

which make frequent violations possible.
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A ARCADIS

Denmark

Country-level

o Information Source Conclusion
assessment criteria

Topic

Freedom of Freedom of association =~ Bargaining at national level provides a framework for much of the Danish ~ Collective Bargaining / Denmark / Coverage of collective
association and and/or collective industrial relations system. Pay and conditions are negotiated between Countries / National Industrial Relations bargaining in Denmark is

collective bargaining (policy, unions or “cartels” of unions and the employers at industry level, but [ Home - WORKER reported as high. Analysis
bargaining regulation, state) complementary negotiations at company level are becoming increasingly =~ PARTICIPATION.eu (worker- at the project level is not
important. Overall 83% of employees are covered by collective participation.eu) required.
bargaining.

Overall, the coverage of collective bargaining is high.

South Africa

Information Source Conclusion

Country-level
assessment criteria

Freedom of Freedom of association = South African workers are generally free to form, join, and participate in independent trade South Africa: Given the fact that Freedom
association and and/or collective unions, and the country’s labor laws offer unionized workers a litany of protections. Contract = Freedom in the for trade unions in South
collective bargaining (policy, workers and those in the informal sector enjoy fewer safeguards. Strike activity is very World 2022 Country | Africa is evaluated 4/4
bargaining regulation, state) common, and unionized workers often secure above-inflation wage increases. Union Report | Freedom analysis at the project level is

rivalries, especially in mining, sometimes result in the use of violent tactics to recruit and House necessary.

retain members and to attack opponents.

Freedom for trade unions is evaluated 4/4 by the Freedom in the World index.

United States of America

Country-level

o Information Source
assessment criteria

Freedom of Freedom of association The United States score a 4 on the ITUC Global Rights Index (1-5) for Doe de check | MVO The USA’s low score with regards to Triggers
association and and/or collective freedom of association and workers' rights, which stands for systematic Risico Checker workers’ rights presents a threat within | analysis at
collective bargaining (policy, violations of labor rights. There have been report of cases where government the context of hydrogen production. the project
bargaining regulation, state) and/or companies are engaged in serious efforts to crush the collective voice United States: Analysis at the country level is level

of workers putting fundamental rights under continuous threat. Freedom in the World = required.

Freedom for trade unions is evaluated 4/4 by the Freedom in the World index. 2022 Country Report

Freedom House
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Kazakhstan

Country-level

assessment criteria

Information

Source

A ARCADIS

Conclusion

119

Freedom of
association and
collective
bargaining

Freedom of association
and/or collective
bargaining (policy,
regulation, state)

The rights to freedom of peaceful assembly and of the association are
restricted in Kazakhstan and also human rights organizations and
trade unions are subject to restrictions. Kazakh authorities jail and
prosecute peaceful protesters, outspoken activists, and independent
journalists.

Kazakhstan scores a 5 on the ITUC Global Rights Index (scale 1-5)
for freedom of association and workers' rights, which stands for no
guarantee of rights. Countries with the rating of 5 are the worst
countries in the world to work in. While the legislation may spell out
certain rights, workers have effectively no access to these rights and
are therefore exposed to autocratic regimes and unfair labor
practices. In 2019 this resulted in state repression, the impossibility of
trade union registration and prosecution of trade union leaders.

Freedom for trade unions is evaluated 0/4 by the Freedom in the
World index.
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Doe de check | MVO
Risico Checker

Kazakhstan: Freedom

in the World 2022
Country Report
Freedom House

Given Kazakhstan'’s low score with regards to
workers’ rights, the topic of freedom of
association presents a significant risk within the
context of hydrogen production. Analysis at the
project level is necessary.

Triggers
analysis at
the project
level
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A ARCADIS

Health and safety at work

Chile

Gl Ry Information Source Conclusion

Topic o
assessment criteria
Health Occupational health Chilean law establishes OHS standards, which are applicable to all sectors. Specific Chile - United As long as companies involved in
and safety = and safety (policy, safety and health norms exist for specific sectors such as mining and diving. By law States hydrogen production comply with Chilean
at work regulation, state) workers may remove themselves from situations that endanger health or safety without Department of law, no significant risks with regards to
jeopardy to their employment, and authorities have effectively protected employees in State health and safety at work exists.

this situation.

The Health Ministry and the Labor Ministry have administered and effectively enforced
OSH standards.

Oman
Topic Country-level Information Source Conclusion Risk
assessment
criteria
Health Occupational health ~ The government sets occupational health and safety standards. Occupational safety and health Oman - United While appropriate standards are in place = Triggers
and and safety (policy, (OSH) standards were appropriate for the main industries in the country. There were reports that States for the main industries, the reported lack = project
safety at regulation, state) the government did not enforce them for poor foreign workers according to an International Department of of enforcement for foreign workers level
work Organization for Migration representative. Responsibility for identifying unsafe situations remains State presents a possible risk. Analysis at the analysis
with OSH experts and not the worker based on hazards inherent to the nature of work. The law project level is required.
states an employee may leave dangerous work conditions without jeopardy to employment if the
employer was aware of the danger and did not implement corrective measures. Employees
covered under the labor law may receive compensation for job-related injury or illness through
employer-provided medical insurance. Neither wage and hour nor occupational safety and health
regulations apply to domestic workers.
Australia

Country—li\r/itileﬁzsessment Information Source Conclusion

Occupational health and

Health and Federal or state occupational health and safety laws = Australia - United Australia appears to effectively enforce standards related to

safety at safety (policy, regulation, apply to every workplace, including in the informal States Department of occupational health and safety. Analysis at the project level is
work state) economy. State not required.

The government effectively enforced laws related to
minimum wage, hours of work, and occupational
safety and health.
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A ARCADIS

Denmark

Country-level
assessment criteria

Occupational health

Information Source Conclusion

Topic

Health The law prescribes conditions of work, including appropriate safety and health standards, and Denmark - United Denmark appears to effectively

and and safety (policy, authorities effectively enforced compliance with labor regulations. The same inspectors with States enforce standards related to
safety at regulation, state) authority over minimum wage and hours conducted occupational safety and health Department of occupational health and safety.

work inspections. Standards were enforced effectively for wage, hours and occupational safety and State Analysis at the project level is not
health in all sectors, including the informal economy. required.

South Africa

Country-level

o Information Source Conclusion
assessment criteria
Health and Occupational health and  According to COSATU, the largest South-African trade Union Home | MVO The fact that lethal accidents are reported as common in the Triggers
safety at safety (policy, federation, businesses insufficiently comply with the rules for health Risico mining and energy sectors presents a risk within the context of = project level
work regulation, state) and safety. Lethal accidents are still common, especially in mining, Checker hydrogen production. Analysis at the project level is therefore analysis
energy and construction. necessary.

United States of America

Topic Country-level Information Source Conclusion Risk

assessment
criteria

Health Occupational health According to the US AFL-CIO, 100,000 people suffer serious accidents or die each year - 5,333 from Doe de Given the reported number of Triggers
and and safety (policy, traumatic injuries and an estimated 95,000 from occupational diseases. Workplace fatalities remain check | MVO = workplace accidents in the USA, the project level
safety at regulation, state) stagnant and the number of occupational injuries and illnesses continues to be greatly understated. Risico topic of occupational health and safety analysis
work According to the AFL-CIO, these high numbers are due to poor control of safety conditions by the Checker presents a risk within the context of

government and companies. For Latin American workers, the number of work-related deaths is 9% hydrogen production.

higher because they often do heavy (illegal) work.

Kazakhstan
Country-level Information Source Conclusion
assessment criteria
Health Occupational health The government set occupational health and safety standards that Kazakhstan - While health and safety standards are in place, the high Triggers
and safety  and safety (policy, were appropriate to the main industries. United States reported numbers of employees working in hazardous project level
at work regulation, state) Department of conditions indicate that enforcement is not always effective. analysis
The Ministry of Labor and Social Protection enforced standards for State Analysis at the project level is therefore necessary.

minimum wages, workhour restrictions, overtime, and occupational
safety and health.

The most dangerous jobs were in mining, construction, and oil and
gas, according to an expert analysis of occupations with the highest
fatalities. The Ministry of Labor and Social Protection reported that in
2020, 23 % of employees worked in hazardous conditions.
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Government influence

Chile

Country-level
assessment
criteria

Political stability

Topic Information Source

WGI 2022 Interactive >

Government Political stability and absence of

Declining political stability in Chile could pose a risk, as it could result

A ARCADIS

Conclusion

Triggers

influence violence/terrorism in 2021 — Percentile Interactive Data Access in decreased reliability with regards to hydrogen import. This topic project level
Rank: 48.58/100. (worldbank.org) should therefore be investigated further. analysis
The percentile rank has decreased from
62.09 in 2011 to 48.85 in 2021.
Oman

Country-level

assessment Source

Information

Conclusion

criteria

Triggers

Government Political stability Political stability and absence of WGI 2022 Interactive > Declining absence of violence could pose a risk since it could
influence violence/terrorism in 2021 — Percentile Rank: Interactive Data Access result in decreased reliability with regards to hydrogen import. project level
60.85/100. (worldbank.org) This topic should therefore be investigated further. analysis
The percentile rank increased from 61.61 in
2011 to 72.86 in 2016, but subsequently
decreased to 60.85 in 2021.
Australia

Country-level

assessment Information Source

criteria

Conclusion

Government Political stability Political stability and absence of violence/terrorism in 2021 — = WGI 2022 Interactive > Interactive While political stability has decreased over the
influence Percentile Rank: 74.06/100 Data Access (worldbank.org) past years, Australia’s performance with regards
to this topic is currently considered relatively
The percentile rank increased from 74.88 in 2011 to 89.05 in high (above 70.00). Analysis at the project level
2016, but subsequently decreased to 74.06 in 2021. is not required.
Denmark

Country-level
assessment criteria

Political stability

Information Source

Political stability and absence of violence/terrorism in
2021 - Percentile Rank: 80.66/100

Government

influence Data Access (worldbank.org)

The percentile rank decreased from 87.20 in 2011 to
74.76 in 2016, but subsequently increased to 80.66 in
2021.

WGI 2022 Interactive > Interactive

Conclusion

Political stability is considered relatively high.
Analysis at the project level is not required.
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A ARCADIS

South Africa

Country-level Information Source Conclusion
assessment criteria
Government Political stability Political stability and absence of WGI 2022 Interactive > Interactive Data South Africa’s low rank with regards to political Triggers project
influence violence/terrorism in 2021 — Percentile Rank: Access (worldbank.org) stability presents a potential risk. Analysis at level analysis
21.70/100 the project level is required.

The percentile rank has decreased from 48.82
in 2011 to 21.70 in 2021.

United States of America

Country-level Information Source Conclusion

assessment criteria

Government Political stability Political stability and absence of WGI 2022 Interactive > Interactive USA'’s low rank with regards to political stability Triggers project
influence violence/terrorism in 2021 — Percentile Rank: Data Access (worldbank.org) presents a potential risk. Analysis at the project level is  level analysis

47.64/100. required.

The percentile rank has decreased from 64.45
in 2011 to 47.64 in 2021.

Kazakhstan

Country-level Information Source Conclusion

assessment criteria

Government Political stability Political stability and absence of violence/terrorism in WGI 2022 Interactive > Kazakhstan’s low rank with regards to political Triggers project
influence 2021 - Percentile Rank: 37.74/100. Interactive Data Access stability presents a potential risk. Analysis at the level analysis
(worldbank.org) project level is required.
The percentile rank increased from 36.02 in 2011 to
47.62 in 2016, but subsequently decreased to 37.74
in 2021.
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A ARCADIS

Conflict and security

Chile

Country-level

Topic assessment Information Source Conclusion
criteria
Conflict Absence of Chile’s overall Global Peace Index score in 2022 is equal to 1.84/5. Perceived criminality Global Peace Index Map » The The reported increased Triggers
and violence and terrorist activity is particularly high. Most & Least Peaceful Countries = aggression against activists, as project
security (visionofhumanity.org) well as high terrorist activity, level
On the global GPI country list, Chile ranks 55/163. provide a trigger for analysis at analysis
Aggression against environmentalists and human rights activists has increased sharply. In Doe de check | MVO Risico the project level.

2020, approximately 170 environmental activists were killed in Latin America, including 65in = Checker
Colombia, 30 in Mexico, and 20 in Brazil. However, the number of unreported cases may be
higher. Mostly it affects indigenous peoples defending their lands. Companies, farmers,
paramilitary groups, rebels, and sometimes state actors are responsible for these acts of
violence.

Chile is marked as a 'high risk' country for terrorist attacks and political violence on the Aon
Terrorism & Political Violence Risk Map. It is considered as level 4 on a 1-5 scale.

Oman

Country-level
assessment Information Source Conclusion

criteria
Conflict Absence of Oman'’s overall Global Peace Index score in 2022 is equal to Global Peace Index Map » The Most & Reported high levels of military expenditure
and violence 1.89/5. Weapons imports, military expenditure, armed services | Least Peaceful Countries and militarization in Oman triggers further
security personnel, and militarization are particularly high. (visionofhumanity.org) analysis at the project level.

Triggers
project level
analysis

On the global GPI country list, Oman ranks 64/163

Australia

Country-level
assessment Information Source Conclusion
criteria
Conflict and Absence of violence Australia’s overall Global Peace Index score in Global Peace Index Map » The Most & Least =~ With a GPI score of 1.57, Australia ranks in the top
security 2022 is equal to 1.57/5. Weapons imports and Peaceful Countries (visionofhumanity.org) 30 of countries. Investigation at the project level is
exports are particularly high. not required.

On the global GPI country list, Australia ranks
27/163
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A ARCADIS

Denmark

Country-level q f
y-level Information Source Conclusion
assessment criteria

Conflict and Absence of violence Denmark’s overall Global Peace Index score in 2022 is equal to

With a GPI score of 1.30, Denmark

Global Peace Index Map » The Most

security 1.30/5. & Least Peaceful Countries ranks in the top 5 of countries when it
Weapons imports and exports are particularly high. (visionofhumanity.org) comes to ‘most peaceful countries’.
Investigation at the project level is not
On the global GPI country list, Denmark ranks 4/163. required.

South Africa

Country-level
Topic assessment Information Source Conclusion

criteria

Conflict Absence of South Africa’s overall Global Peace Index score in 2022 is equal to 2.28/5. Global Peace Index Map » The Given reported of violence against land Triggers
and violence Perceived criminality, homicides, jailed population, violent demonstration, Most & Least Peaceful Countries rights defenders, particularly within the project level
security violent crime, weapons exports, external conflicts fought, and the score for (visionofhumanity.org) context of mining, risks exist within the analysis

safety and security are particularly high. context of hydrogen production.

On the global GPI country list, South Africa ranks 118/163. South Africa’s low GPI ranking provides

In South Africa, there have been several cases of violence, harassment, Doe de check | MVO Risico Checker = an additional trigger for project level

and acts of intimidation against land rights defenders. In addition, South analysis.

African environmentalists suffer a long history of similar threats and
violence, especially when they speak out about the impacts of mining.

South Africa is marked as a “high risk country for terrorist attacks and
political violence on the AON Terrorism 7 Political Violence Risk Map.

United States of America

Country-level
Topic assessment Information Source Conclusion Risk

criteria
Conflict Absence of The USA’s overall Global Peace Index score in 2022 is equal to Global Peace Index Map » The The USA’s high GPI score and low global Triggers
and violence 2.44/5. Jailed population, terrorist activity, military expenditure, Most & Least Peaceful Countries ranking poses a risk for hydrogen production. project level
security nuclear and heavy weapons, weapons exports, deaths from external (visionofhumanity.org) Analysis at the project level is required. analysis
conflict, external conflicts fought, and militarization are particularly
high.

On the global GPI country list, the USA ranks 129/163.
The score of the United States on the Global Peace Index is 2.44 out Doe de check | MVO Risico
of 5, which means it scores low in the areas of (inter)national conflict, Checker

societal security and militarization.

125 Our reference: 2TZZ5Y47TATZ-1169700359-201:1.0 - Date: 28 February 2023


https://www.visionofhumanity.org/maps/#/
https://www.visionofhumanity.org/maps/#/
https://www.visionofhumanity.org/maps/#/
https://www.visionofhumanity.org/maps/#/
https://www.visionofhumanity.org/maps/#/
https://www.visionofhumanity.org/maps/#/
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.visionofhumanity.org/maps/#/
https://www.visionofhumanity.org/maps/#/
https://www.visionofhumanity.org/maps/#/
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check

ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
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A ARCADIS

Kazakhstan
Country-level
assessment Information Source Conclusion
criteria
Conflict Absence of Kazakhstan’s overall Global Peace index score in 2022 is equal to Global Peace Index Map » The Most & Least In consideration of this low score, Triggers
and violence 2.07/5. Violent demonstrations, weapons imports, and nuclear and Peaceful Countries (visionofhumanity.org) contextual situation in the country  project level
security heavy weapons are particularly high. triggers futhuer analysis at the analysis

project level.
On the global GPI country list, Kazakhstan ranks 97/163.
Since early 2022, there have been protests in Kazakhstan that were Doe de check | MVO Risico Checker
sparked by rising fuel prices in the west of the country. They quickly
spread to other regions and turned into a general protest against
corruption, poverty, and inequality.

The President of Kazakhstan labeled the protests as terrorism and is
getting help from Russia to crack down on these protests. 225 people
were killed and many more injured. According to the authorities, some
10,000 people have been detained in the wake of the disturbances.
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Market distortion and competition

Chile

Source Conclusion

Country-level Information
assessment

criteria

Market EIA regulation Chile is considered a Designated Country according to the Designated & Non-Designated Given the fact that the EP association considers
distortion and Equator Principles Association. It is deemed to have robust = Countries - Equator Principles Chile a Designated Country, analysis at the project
competition environmental and social governance, legislation systems Association (equator-principles.com) level is not required once environmental and safety
and institutional capacity designed to protect their people standards for hydrogen production are established
and the natural environment. locally.
Market Regulatory Regularity quality index for Chile in 2021: 0.95 (-2.5 weak; Regulatory quality by country, around | A lack of regulatory quality could pose significant
distortion and quality, rule of 2.5 strong), Rank: 38 the world | TheGlobalEconomy.com risks within the context of hydrogen production.
competition law Chile's falls in the top 40 countries of the world, and
The index of Regulatory Quality captures perceptions of its regulatory quality should therefore not pose any
the ability of the government to formulate and implement risks for hydrogen production.
sound policies and regulations that permit and promote
private sector development.
Oman

Information Source Conclusion

Country-level
assessment
criteria

EIA regulation

Market distortion The Equator Principles Designated & Non-Designated Countries - Since Oman is not listed as a designated county by the EP association, Triggers

and competition association does not list Equator Principles Association (equator- its regulatory quality regarding EIA cannot be guaranteed. Analysis at project level
Oman as a Designated principles.com) the project level is required. analysis

Country.

Market distortion
and competition

Regulatory
quality, rule of law

Regulatory quality index for
Oman in 2021: 0.33 (-2.5
weak; 2.5 strong), Rank: 65

Requlatory quality by country, around the
world | TheGlobalEconomy.com

A lack of regulatory quality could pose significant risks within the context
of hydrogen production. While Oman is not ranked among the best in
the world when it comes to regulatory quality, it is above average. It

should therefore not pose considerable risks.

Australia

Country-level
assessment
criteria
EIA regulation

Information Source Conclusion

Given the fact that the EP association considers
Australia a Designated Country, analysis at the

Market
distortion and

Designated & Non-Designated
Countries - Equator Principles

Australia is considered a Designated Country according to
the Equator Principles Association. It is deemed to have

competition robust environmental and social governance, legislation Association (equator-principles.com) project level is not required once environmental
systems and institutional capacity designed to protect their and safety standards for hydrogen production are
people and the natural environment. established locally.
Market Regulatory Regulatory quality index for Australia in 2021: 1.84 (-2.5 Regulatory quality by country, around Australia’s regulatory quality is ranked among the
distortion and quality, rule of weak; 2.5 strong), Rank: 4 the world | TheGlobalEconomy.com best in the world. Analysis at the project level is
competition law not necessary.
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A ARCADIS

Denmark

Topic

Country-level
assessment
criteria

Information

Source

Conclusion

Market EIA regulation Denmark is considered a Designated Country according to Designated & Non-Designated Given the fact that the EP association considers

distortion and the Equator Principles Association. It is deemed to have Countries - Equator Principles Denmark a Designated Country, analysis at the

competition robust environmental and social governance, legislation Association (equator-principles.com project level is not required once environmental
systems and institutional capacity designed to protect their and safety standards for hydrogen production are
people and the natural environment. established locally.

Market Regulatory Regulatory quality index for Denmark in 2021: 1.81 (-2.5 Regqulatory quality by country, around Denmark’s regulatory quality is ranked among the

distortion and quality, rule of weak; 2.5 strong), Rank 5 the world | TheGlobalEconomy.com best in the world. Analysis at the project level is

competition law not necessary.

South Africa

Market distortion
and competition

Country-level
assessment
crit
EIA regulation

The Equator Principles association
does not list South Africa as a
Designated Country.

Source

Designated & Non-Designated Countries -
Equator Principles Association (equator-
principles.com)

Since South Africa is not listed as a designated county by the
EP association, its regulatory quality regarding EIA cannot be
guaranteed. Analysis at the project level is required.

Triggers
project level
analysis

Market distortion Regulatory quality, Regulatory quality index for South Regulatory quality by country, around the South Africa’s low performance with regards to regulatory Triggers
and competition rule of law Africa in 2021: -0.07 (-2.5 weak; world | TheGlobalEconomy.com quality presents a risk. Analysis at the project level is project level
2.5 strong), Rank 93 required. analysis

United States of America

Topic

Country-level
assessment
criteria

Information

Source

Conclusion

Market EIA regulation The USA is considered a Designated Country according to Designated & Non-Designated Given the fact that the EP association considers

distortion and the Equator Principles Association. It is deemed to have Countries - Equator Principles the USA a Designated Country, analysis at the

competition robust environmental and social governance, legislation Association (equator-principles.com) project level is not required once environmental
systems and institutional capacity designed to protect their and safety standards for hydrogen production are
people and the natural environment. established locally.

Market Regulatory Regulatory quality index for United State in 2021: 1.45 (-2.5 Requlatory quality by country, around The USA scores relatively high with regards to

distortion and quality, rule of weak; 2.5 strong), Rank 21 the world | TheGlobalEconomy.com regulatory quality. Analysis at the project level is

competition law not required.
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ANALYSIS OF THE RESPONSIBLE BUSINESS CONDUCT (RBC)
RISKS IN THE INTERNATIONAL HYDROGEN VALUE CHAIN

A ARCADIS

Kazakhstan

Country-level
Topic assessment Information Source Conclusion
criteria

Market distortion EIA regulation The Equator Principles association does not list Kazakhstan as a Designated & Non- Since Kazakhstan is not listed as a designated Triggers
and competition Designated Country. Designated Countries - county by the EP association, its regulatory quality = project level

Equator Principles regarding EIA cannot be guaranteed. Analysis at
Association (equator- the project level is required.
principles.com)

analysis

Market distortion Regulatory quality, Regulatory quality index for Kazakhstan in 2021: 0.09 (-2.5 weak; Regulatory quality by Kazakhstan’s performance with regards to Triggers
and competition rule of law 2.5 strong), Rank 80 country, around the regulatory quality is relatively low, and may project level
world present a risk. Analysis at the project level is analysis

TheGlobalEconomy.com | necessary.
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A ARCADIS

Taxation

Chile

Country-level

assessment
criteria
Tax and

Topic

Taxation

Information

Chile's tax-to-GDP ratio is currently among the lowest in the OECD at 20.7% in

Source

Executive summary

OECD iLibrary (oecd-
ilibrary.org)

As Gabriel Boric won the 2021 presidential election runoff vote election in Chile,
mining companies are concern about informal reports that new government could
increase taxes on copper and lithium companies (which is currently very low), as
well as potential delays in project approvals (considering that more detailed
reviews may be performed).

At the same time, the Chilean government is pledging to create a state-owned
lithium company, potentially diverting strategic growth away from private-sector
producers. These developments have stirred uncertainty around future
investments in mining in the region.

Critical minerals supply
and demand topics | EY -
us

Chile is not listed in the 2021 Corporate Tax Haven Index

Corporate Tax Haven
Index - 2021 Results

Conclusion

Chile is not ranked in the 2021 Corporate Tax

hydrogen production supply chain, it has been
reported that this could discourage investment;
thus, further analysis at the project level is
necessary.

Triggers

enforcement 2019 OECD Tax Policy Haven index. However, given the anticipation of project level
Reviews: Chile 2022 increased taxation on companies relevant to the analysis

(taxjustice.net)
Oman
Country-level
Topic assessment Information Source Conclusion Risk
criteria
Taxation = Tax and The Tax Justice Network has rated this jurisdiction as secretive. The financial Doe de check | MVO The financial secrecy that characterizes Oman’s Triggers
enforcement secretive score of Oman is 74 on a scale of 0 ("not secretive") to 100 Risico Checker tax system may present risks with regards to project level
("exceptionally secretive"). Financial secrecy facilitates tax abuse, enables hydrogen production. Further analysis at the analysis
money laundering, and undermines the human rights of all. Corporate Tax Haven project level is required.
Index - 2021 Results
Oman is not listed in the 2021 Corporate Tax Haven Index (taxjustice.net)
Australia

Country-level
assessment criteria

Tax and enforcement

Information Source Conclusion

Topic

Australia is not ranked in the 2021
Corporate tax haven index

Taxation

Australia is not likely to be a tax haven. Analysis at the project
level is not necessary.

Corporate Tax Haven Index - 2021
Results (taxjustice.net)
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A ARCADIS

Denmark
Topic CRNIIREET Information Source Conclusion
assessment criteria
Taxation = Tax and enforcement Denmark is ranked in 34™ place on the Corporate Tax Haven Index - 2021 Denmark could be characterized as a tax haven. Analysis at Triggers
Corporate Tax Haven index 2021. Results (taxjustice.net) the project level is necessary. project level
analysis

South Africa

ntry-level q .
Country-level Information Source Conclusion

Topic o
assessment criteria

Taxation = Tax and enforcement South Africa is ranked in 45™ place on the Corporate Tax Haven Index - 2021 South Africa could be characterized as a tax haven. Analysis at ~ Triggers
Corporate Tax Haven Index 2021. Results (taxjustice.net) the project level is necessary. project level

analysis

United States of America

Country—lev_el : Information Source Conclusion
assessment criteria
Taxation = Tax and enforcement The United States of America are not ranked in Corporate Tax Haven Index - 2021 The USA is not likely to be a tax haven. Analysis at the
the Corporate Tax Haven Index 2021. Results (taxjustice.net) project level is not necessary.

Topic

Kazakhstan

Country-level
assessment Information Source Conclusion
criteria
Taxation = Tax and According to the OECD, Kazakhstan is only partially Doe de check | MVO Risico Kazakhstan'’s lack of transparency with regards to information Triggers

enforcement compliant with the international standard of transparency Checker related to tax may pose risks within the context of hydrogen project level
and exchange of information for tax purposes. production. Analysis at the project level is required. analysis
Corporate Tax Haven Index
Kazakhstan is not ranked in the 2021 Corporate tax haven - 2021 Results
index taxjustice.net
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A ARCADIS

Corruption

Chile

Country-level

assessment criteria

Information

Source

Conclusion

Corruption  Control of corruption

Control of corruption in 2021 —
Percentile Rank: 81.73/100.

WGI 2022 Interactive > Interactive
Data Access (worldbank.org)

Chile’s has attained a high percentile rank with regards to the control of
corruption. Furthermore, with a CPI score of 67 it ranks in the top 30 of
countries.

Chile’s Corruption Perceptions
Index score for 2021 is equal to
67/100,

On the global CPI country list, Chile
ranks 27/180.

2021 Corruption Perceptions Index -
Explore the... - Transparency.org

Oman

Country-level
assessment
criteria

Information

Source

Conclusion

Corruption = Control of Control of corruption in 2021 — Percentile Rank: WGI 2022 Interactive > Given the reported high risk of corruption in Oman, as well as Oman’s Triggers project
corruption 60.10/100. Interactive Data Access low CPI score, investigation at the project level is necessary. level analysis

(worldbank.org)

The percentile rank increased from 62.09 in

2011 to 65.38 in 2016, but

In the Corruption Perceptions Index, Oman's Doe de check | MVO Risico

corruption score is 52 on a scale from 0 (very Checker

corrupt) to 100 (very clean), which means that

the risk of corruption in Oman is high.

Oman’s Corruption Perceptions Index score for 2021 Corruption Perceptions

2021 is equal to 52/100. Index - Explore the... -
Transparency.org

On the global CPI country list, Oman ranks

56/180.

Australia

Country-level
assessment criteria

Control of corruption

Topic

Corruption

Information

Control of corruption in 2021 —
Percentile Rank: 94.71/100

Source

WGI 2022 Interactive > Interactive

Data Access (worldbank.org)

Australia’s Corruption Perceptions
Index score for 2021 is equal to
73/100.

On the global CPI country list,
Australia ranks 18/180

2021 Corruption Perceptions Index -
Explore the... - Transparency.org

Conclusion

Australia has attained a high percentile rank with regards to control of
corruption. Furthermore, given the country’s high CPI score, analysis at the
project level is not required.
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https://info.worldbank.org/governance/wgi/Home/Reports
https://info.worldbank.org/governance/wgi/Home/Reports
https://www.transparency.org/en/cpi/2021/index/aus
https://www.transparency.org/en/cpi/2021/index/aus
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Denmark

Information Source Conclusion

Country-level

assessment criteria

A ARCADIS

WGI 2022 Interactive > Interactive

Data Access (worldbank.org)

Control of corruption in 2021 —
Percentile Rank: 100.00/100

Corruption = Control of corruption

level is not required.
Denmark’s Corruption Perceptions
Index score for 2021 is equal to
88/100.

2021 Corruption Perceptions Index -
Explore the... - Transparency.org

On the global CPI country list,
Denmark ranks 1/88.

South Africa

Information Source

Country-level

assessment
criteria
Control of
corruption

The corruption level in South Africa is not as high as in other African countries, yet
corruption is a major obstacle when doing business in the country. The bureaucracy
is predominant, and corruption is part of daily business during the awarding of
government contracts and the acquisition of licenses (partly due to the preferential
treatment of the rich dark elite through the Broad-Based Black Economic
Empowerment strategy - B-BBEE). South Africa has set up a comprehensive legal
framework to protect the environment, but government inspectors often accept
corporate kickbacks to ignore non-compliance with environmental regulations.

Doe de check | MVO

Risico Checker

Corruption

According to the Corruption Perceptions Index, the corruption score of South Africa
is 44, on a scale of 0 (highly corrupt) to 100 (very clean). This means that the risk of
corruption in South Africa is high.

Control of corruption in 2021 — Percentile Rank: 55.77/100 WGI 2022 Interactive >

Interactive Data Access

(worldbank.org)

2021 Corruption
Perceptions Index -
Explore the... -
Transparency.org

South Africa’s Corruption Perceptions Index score for 2021 is equal to 44/100.

On the global CPI country list, South Africa ranks 70/180
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Denmark has attained a perfect percentile rank with regards to control of
corruption. Denmark has also earned a high CPI score. Analysis at the project

Conclusion

Corruption is considered a major obstacle when it = Triggers
comes to doing business in South Africa. project
Furthermore, the country has attained a low CPI level
score. This presents a risk with regards to analysis
hydrogen production, and the topic of corruption

should be investigated at the project level.


https://info.worldbank.org/governance/wgi/Home/Reports
https://info.worldbank.org/governance/wgi/Home/Reports
https://www.transparency.org/en/cpi/2021/index/dnk
https://www.transparency.org/en/cpi/2021/index/dnk
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://info.worldbank.org/governance/wgi/Home/Reports
https://info.worldbank.org/governance/wgi/Home/Reports
https://info.worldbank.org/governance/wgi/Home/Reports
https://www.transparency.org/en/cpi/2021/index/zaf
https://www.transparency.org/en/cpi/2021/index/zaf
https://www.transparency.org/en/cpi/2021/index/zaf
https://www.transparency.org/en/cpi/2021/index/zaf
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United States of America

Country-level

Topic assessment Information Source Conclusion
criteria
Corruption = Control of The report on Enforcement of Ethics Rules reflects the huge variation in Doe de check | MVO The USA has attained a high score with regards to Triggers
corruption enforcement efforts by state ethics agencies and the lack of transparency of Risico Checker control of corruption and corruption perception. project
those efforts in many states. Many state ethics agencies do not publish annual Nevertheless, reported lack of transparency with level
or biennial reports or publish their decisions on their website. Some agencies regards to state ethics enforcement efforts presents analysis
do not have websites. Too many states apply a confidentiality standard that is a risk within the context of corruption. Analysis at the
not warranted once probable cause of an ethics violation has been found. project level is required.
Control of corruption in 2021 — Percentile Rank: 83.65/100 WGI 2022 Interactive >
Interactive Data Access
(worldbank.org)
The USA’s Corruption Perceptions Index score for 2021 is equal to 67/100. 2021 Corruption
Perceptions Index -
On the global CPI country list, the USA ranks 27/180. Explore South... -

Transparency.orq

Kazakhstan

Country-level

Topic assessment Information Source Conclusion Risk
criteria

Corruption  Control of Corruption is rampant throughout Kazakhstan'’s political circles Doe de check | MVO Risico Prevalence of corruption in Kazakhstan presents potential Triggers
corruption and negatively affects the country’s business environment. Checker risks for hydrogen production and import. The country’s low project level
Facilitation payments and bribery are illegal, but the state bodies scores with regards to control of corruption and perceived analysis
responsible for combating corruption are ineffective and corruption provide additional triggers for analysis at the
unreliable. project level.

Companies report corruption as the number one constraint on
doing business in Kazakhstan. Exporting and importing in
Kazakhstan requires considerable time and paperwork to clear
goods at the border, and the process is plagued by corruption
and bribery.

According to the Corruption Perceptions Index, the corruption

score of Kazakhstan is 37, on a scale of 0 (highly corrupt) to 100

(very clean). This means that the risk of corruption in

Kazakhstan is high.

Control of corruption in 2021 — Percentile Rank: 48.08/100 WGI 2022 Interactive >
Interactive Data Access

(worldbank.org)

Kazakhstan’s Corruption Perceptions Index for 2021 is equal to 2021 Corruption Perceptions
37/100. Index - Explore South... -

Transparency.org

On the global CPI country list, Kazakhstan ranks 102/180.
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https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://info.worldbank.org/governance/wgi/Home/Reports
https://info.worldbank.org/governance/wgi/Home/Reports
https://info.worldbank.org/governance/wgi/Home/Reports
https://www.transparency.org/en/cpi/2021/index/usa
https://www.transparency.org/en/cpi/2021/index/usa
https://www.transparency.org/en/cpi/2021/index/usa
https://www.transparency.org/en/cpi/2021/index/usa
https://www.mvorisicochecker.nl/nl/doe-de-check
https://www.mvorisicochecker.nl/nl/doe-de-check
https://info.worldbank.org/governance/wgi/Home/Reports
https://info.worldbank.org/governance/wgi/Home/Reports
https://info.worldbank.org/governance/wgi/Home/Reports
https://www.transparency.org/en/cpi/2021/index/kaz
https://www.transparency.org/en/cpi/2021/index/kaz
https://www.transparency.org/en/cpi/2021/index/kaz
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Appendix C Glossary

Indicator

Corruption Perceptions Index (CPI)

CSDDD
CSRD

Environmental Performance Index
(EPI) (general)

EPI — Air Quality
EPI — Ecosystem Vitality

EPI — Sanitation and drinking water

EPI - Solid Waste

EPI — Tree Cover Loss

EPI — Waste Management

EPI — Wastewater treatment

ESRS
NFRD
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Explanation

The Corruption Perceptions Index (CPl) measures how corrupt each country’s public sector is perceived to be, according to experts and
businesspeople.

Each country’s score is a combination of at least 3 data sources drawn from 13 different corruption surveys and assessments. These data
sources are collected by a variety of reputable institutions, including the World Bank and the World Economic Forum.
Corporate Sustainability Due Diligence Directive

Corporate Sustainability Reporting Directive

The 2022 Environmental Performance Index (EPI) provides a data-driven summary of the state of sustainability around the world. Using 40
performance indicators across 11 topic categories, the EPI ranks 180 countries on climate change performance, environmental health, and
ecosystem vitality. These indicators provide a gauge at a national scale of how close countries are to established environmental policy targets.
The EPI offers a scorecard that highlights leaders and laggards in environmental performance and provides practical guidance for countries that
aspire to move toward a sustainable future.

EPI indicators provide a way to spot problems, set targets, track trends, understand outcomes, and identify best policy practices. Good data and
fact-based analysis can also help government officials refine their policy agendas, facilitate communications with key stakeholders, and
maximize the return on environmental investments. The EPI offers a powerful policy tool in support of efforts to meet the targets of the UN
Sustainable Development Goals and to move society toward a sustainable future.

Overall EPI rankings indicate which countries are best addressing the environmental challenges that every nation faces. Going beyond the
aggregate scores and drilling down into the data to analyze performance by topic category, policy objective, peer group, and country offers even
greater value for policymakers. This granular view and comparative perspective can assist in understanding the determinants of environmental
progress and in refining policy choices.

The Air Quality topic category measures the direct impacts of air pollution on human health in each country. It consists of seven indicators:
PM2.5 exposure, household solid fuels, ozone exposure, nitrogen oxides exposure, sulfur dioxide exposure, carbon monoxide exposure, and
volatile organic compound exposure.

The Ecosystem Vitality policy objective measures how well countries are preserving, protecting, and enhancing ecosystems and the services
they provide. It comprises 42% of the total EPI score and is made up of six topic categories: Biodiversity & Habitat, Ecosystem Services,
Fisheries, Acid Rain, Agriculture, and Water Resources.

The Sanitation & Drinking Water topic category measures how well countries protect human health from environmental risks on two indicators:
unsafe drinking water and unsafe sanitation.

Controlled solid waste refers to the percentage of household and commercial waste generated in a country that is collected and treated in a
manner that controls environmental risks. This metric counts waste as “controlled” if it is treated through recycling, composting, anaerobic
digestion, incineration, or disposed of in a sanitary landfill. A score of 100 indicates a country controls 100% of its waste in a sustainable way,
while a score of 0 indicates a country fails either to control any of its solid waste or to collect and report data on the fate of its solid waste.

EPI measures tree cover loss as a proportion: the average annual loss in forest area over the past five years, divided by the total extent of forest
area in the year 2000. Forested areas include parcels with 230% canopy cover. Recognizing the greater value of mature forests, this metric only
looks at gross losses, not net. Data for this indicator come from Global Forest Watch. A score of 100 indicates virtually no tree cover loss, and a
score of 0 indicates the worst levels of loss.

The Waste Management issue category recognizes the threats of solid waste to human and environmental health. It is based on three
indicators: controlled solid waste, recycling rates, and ocean plastic pollution.

EPI measures wastewater treatment as the proportion of wastewater that undergoes at least primary treatment in each country, multiplied by the
proportion of the population connected to a wastewater collection system. A score of 100 indicates that a country has 100% of its population
connected to a sewer system and 100% of household wastewater is treated; a score of 0 indicates that no wastewater is reported as treated
within a country. Data come from a wide variety of sources, especially the UN Statistics Division, the OECD, and Eurostat.

European Sustainability Reporting Standards

Non-financial Reporting Directive (Directive 2014/95/EU)
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Source

The ABCs of the CPI: How

the Corruption... -
Transparency.org

About the EPI

Environmental Performance

Index (yale.edu)

Air Quality | Environmental
Performance Index
(vale.edu)

Ecosystem Vitality
Environmental Performance
Index (yale.edu)
Sanitation and Drinking
Water | Environmental
Performance Index

(yale.edu)

Controlled solid waste |
Environmental Performance

Index (yale.edu)

Tree cover loss

Environmental Performance

Index (yale.edu)

Waste Management

Environmental Performance
Index (yale.edu)
Wastewater treatment

Environmental Performance

Index (yale.edu)



https://www.transparency.org/en/news/how-cpi-scores-are-calculated
https://www.transparency.org/en/news/how-cpi-scores-are-calculated
https://www.transparency.org/en/news/how-cpi-scores-are-calculated
https://epi.yale.edu/about-epi
https://epi.yale.edu/about-epi
https://epi.yale.edu/about-epi
https://epi.yale.edu/epi-results/2022/component/air
https://epi.yale.edu/epi-results/2022/component/air
https://epi.yale.edu/epi-results/2022/component/air
https://epi.yale.edu/epi-results/2022/component/eco
https://epi.yale.edu/epi-results/2022/component/eco
https://epi.yale.edu/epi-results/2022/component/eco
https://epi.yale.edu/epi-results/2022/component/h2o
https://epi.yale.edu/epi-results/2022/component/h2o
https://epi.yale.edu/epi-results/2022/component/h2o
https://epi.yale.edu/epi-results/2022/component/h2o
https://epi.yale.edu/epi-results/2022/component/msw
https://epi.yale.edu/epi-results/2022/component/msw
https://epi.yale.edu/epi-results/2022/component/msw
https://epi.yale.edu/epi-results/2022/component/tcl
https://epi.yale.edu/epi-results/2022/component/tcl
https://epi.yale.edu/epi-results/2022/component/tcl
https://epi.yale.edu/epi-results/2022/component/wmg
https://epi.yale.edu/epi-results/2022/component/wmg
https://epi.yale.edu/epi-results/2022/component/wmg
https://epi.yale.edu/epi-results/2022/component/wwt
https://epi.yale.edu/epi-results/2022/component/wwt
https://epi.yale.edu/epi-results/2022/component/wwt
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Indicator

Global Peace Index (GPI)

Global Slavery Index

Poverty headcount ratio

Regulatory quality index

World Governance Indicators (WGI)
— Control of Corruption

World Governance Indicators (WGI)
— Political Stability and Absence of
violence/Terrorism

Women Peace and Security Index
(WPS) Index
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The overall Global Peace Index is a composite index measuring the peacefulness of countries made up of 23 quantitative and qualitative
indicators each weighted on a scale of 1-5. The lower the score the more peaceful the country.

The 2018 Global Slavery Index provides a country by country ranking of the number of people in modern slavery, as well as an analysis of the
actions governments are taking to respond, and the factors that make people vulnerable.

Poverty headcount ratio at $2.15 a day is the percentage of the population living on less than $2.15 a day at 2017 purchasing power adjusted
prices. As a result of revisions in PPP exchange rates, poverty rates for individual countries cannot be compared with poverty rates reported in

earlier editions.

The index of Regulatory Quality captures perceptions of the ability of the government to formulate and implement sound policies and regulations

that permit and promote private sector development

Control of corruption captures perceptions of the extent to which public power is exercised for private gain, including both petty and grand forms
of corruption, as well as “capture” of the state by elites and private interests.

Political Stability and Absence of Violence/Terrorism measures perceptions of the likelihood of political instability and/or politically motivated

violence, including terrorism.

The WPS Index captures three dimensions of women'’s status in 11 Indicators. The dimensions are: inclusion, justice, and security

A ARCADIS

Source

Global Peace Index Map »
The Most & Least Peaceful
Countries

(visionofhumanity.org)

The Index | Global Slavery

Index

World Bank Open Data

Data

Regqulatory quality by
country, around the world |
TheGlobalEconomy.com
WGI 2022 Interactive >
Documentation
(worldbank.org)

WGI 2022 Interactive >
Documentation
(worldbank.org)
WPS-Index-2021-
Summary.pdf
(georgetown.edu)



https://www.visionofhumanity.org/maps/#/
https://www.visionofhumanity.org/maps/#/
https://www.visionofhumanity.org/maps/#/
https://www.visionofhumanity.org/maps/#/
https://www.globalslaveryindex.org/about/the-index/
https://www.globalslaveryindex.org/about/the-index/
https://data.worldbank.org/
https://data.worldbank.org/
https://www.theglobaleconomy.com/rankings/wb_regulatory_quality/
https://www.theglobaleconomy.com/rankings/wb_regulatory_quality/
https://www.theglobaleconomy.com/rankings/wb_regulatory_quality/
https://info.worldbank.org/governance/wgi/Home/Documents
https://info.worldbank.org/governance/wgi/Home/Documents
https://info.worldbank.org/governance/wgi/Home/Documents
https://info.worldbank.org/governance/wgi/Home/Documents
https://info.worldbank.org/governance/wgi/Home/Documents
https://info.worldbank.org/governance/wgi/Home/Documents
https://giwps.georgetown.edu/wp-content/uploads/2021/10/WPS-Index-2021-Summary.pdf
https://giwps.georgetown.edu/wp-content/uploads/2021/10/WPS-Index-2021-Summary.pdf
https://giwps.georgetown.edu/wp-content/uploads/2021/10/WPS-Index-2021-Summary.pdf
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About Arcadis

Arcadis is the leading global design & consultancy
organization for natural and built assets. We maximize
impact for our clients and the communities they serve by
providing effective solutions through sustainable outcomes,
focus and scale, and digitalization. We are 36,000 people,
active in more than 70 countries that generate €4.2 billion
in gross revenues (pro forma, based on 2021 FY results).
We support UN-Habitat with knowledge and expertise to
improve the quality of life in rapidly growing cities around
the world.

www.arcadis.com

Arcadis Nederland B.V.
P.O. Box 220

3800 AE Amersfoort
The Netherlands

T +31 (0)88 4261261

Arcadis. Improving quality of life
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https://twitter.com/arcadis_nl
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