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1. INTRODUCTION

1.1 DECARBONISING EUROPE BY 2050

The European Union (EU) launched its Green Deal policy in 2019, which aims to make the EU
climate neutral by 2050. All its members states committed to this goal when they signed the
Paris Agreements. As an intermediary step towards achieving this goal, the EU seeks to
reduce greenhouse gas emissions by 55% by 2030, compared to 1990 levels (European
Commission, 2020a; EU, 2020). Of all Europeans, 88% agree that this is an important policy
goal (EU, 2023).

The EU actively encourages the introduction of low carbon technologies to achieve its
decarbonisation targets, which are considered crucial to the EU’s decarbonization process.
The key focus is on the increase of renewable energy, especially through increasing the share
of wind energy (both offshore and onshore) and solar photovoltaic (PV) panels (Fetting,
2020). In addition, the EU stimulates the share of electric vehicles and heat pumps to
stimulate energy efficiency (EU, 2020).

To build and produce these technologies, an increased supply of so-called critical raw
materials (CRMs) is required. CRMs are raw materials which are economically and
strategically important to the European economy (e.g. environmental technologies, the
automotive industry, aerospace, defence, health, and steelmaking), but have a high level of
risk associated with their supply (European Commission, 2024). To increase the share of wind
and solar energy, twice or three times more CRMs are needed in comparison to the use of
coal, natural gas, or nuclear energy (Figure 1). Similarly, the electrification of the car fleet and
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Figure 1. Mineral needed for low-carbon energy sources and technologies. Source: IEA, 2021.
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heating implies an increase in the demand for CRMs, especially lithium, graphite, cobalt,
nickel, manganese, and copper (Carrara et al. 2023; ECI, 2023).

A key challenge for the EU is sourcing the increasing demand of CRMs, to meet its
decarbonisation targets. Currently, the EU depends largely on the import of CRMs from other
continents, and therefore creates a geopolitical and supply disadvantage, compared to its
major suppliers (European Commission, 2020b). To ensure that the EU has access to a secure
and sustainable supply of CRMs, Critical Raw Materials (CRM) Act was introduced in 2023 and
formally adopted in March 2024 by the Council of the EU.

The CRM Act aims to enhance the resilience of the EU's supply chains and boost domestic
capabilities through several internal measures, including setting benchmarks for the
extraction, processing, and recycling of strategic raw materials within the EU; simplifying
permitting procedures for CRM projects in the EU; encouraging member states to develop
national programs for exploring geological resources; monitoring CRM supply chains and
coordinating strategic raw material stocks among member states; investing in research and
innovation to strengthen the adoption and deployment of breakthrough technologies in
CRMs; and improving the circularity and sustainability of CRMs (European Commission, 2023;
Council of the European Union, 2024). Additionally, the CRM Act seeks to diversify the EU’s
import sources by establishing mutually beneficial partnerships with emerging markets and
developing economies; enhancing trade actions through the creation of a CRM Club to
strengthen global supply chains; reinforcing the World Trade Organization; expanding its
network of Sustainable Investment Facilitation Agreements and Fair-Trade Agreements; and
developing further strategic partnerships with reliable partners (European Commission,
2023).

1.2 THE AIM OF THIS REPORT

This research is part of the larger EU funded project - VECTOR - which examines the complex
social, environmental, and technical challenges associated with the domestic sourcing of
CRMs in the EU. In this report, we build on work previously done in Deliverable 3.3" and focus
on the social challenges, and especially on how cultural value orientations across different
countries explain differences in perceptions, attitudes and policy preferences related to
mining.

' Schuitema, G., and Olomo, O (2023). How values shape the perceived needs for Critical Raw Materials: Results of a
pilot study. Deliverable 3.3 of the VECTOR Project.
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2. THE ROLE OF VALUES IN COMPLEX DECISION-MAKING PROCESSES

2.1 DECISION-MAKING PROCESSES

Decision making is described as the process of making a choice from several alternatives,
and it involves steps like identifying a problem, generating alternatives, evaluating the
alternatives, choosing an alternative, implementing the decision, and evaluating the
effectiveness of the decision (Eisenfuhr, 2011). This process is guided by existing beliefs and
beliefs and values as well as a metacognitive understanding of one’s own abilities (Parker
and Fischhoff, 2005). When it comes to making complex decisions with conflicting objectives,
decisions often involve balancing various outcomes and dimensions like ethics, fairness and
trust (Keeney and Raiffa, 1993; Law et al., 2018). It requires often making trade-offs between
different interests and outcomes. Such decisions are typically based ideological preferences
of the decision makers such as their values, emotional and moral considerations
(Paternoster and Pogarsky, 2009).

There are differing views in the literature on how people make decisions, especially complex
ones. Gigerenzer and Gaissmaier (2011), suggest that people rely on mental tools such as
logic, statistics, and heuristics to make decisions, and argue that people and organizations
rely on simple heuristics and intuition in an adaptive way to make decisions. This applies also
within the context of making decisions under uncertainty, for example, young and
inexperienced entrepreneurs use heuristics when making marketing decisions related to
pricing and distribution channels (Gilbert-Saad, McNaughton and Siedlok, 2021). Such
heuristics and intuitions are often driven by people’s values (Ravlin and Meglino, 1987), which
are defined as guiding principles in one’s life (Schwartz, 1992). Goal-framing theory states
that such guiding principles “frame” the way people process information and act upon it
(Lindenberg and Steg, 2007). Indeed, values have been shown to underpin ethical dilemmas
and policy decisions (De Groot, Steg, and Poortinga, 2013).

Environmental issues are viewed as ‘wicked problems’ which Churchman (1967) introduced
as a “class of social system problems which are ill-formulated, where the information is
confusing, where there are many clients and decision makers with conflicting values, and
where the ramifications in the whole system are thoroughly confusing”. Since that time, the
concept has been widely discussed, critiqued and applied (Chan and Xiang, 2022). Although
there is lack of theoretical underpinning of the concept, there is agreement that some key
characteristics of wicked problems are that there is no guidance or indication that the
problem is finished, solutions cannot be classified as good or bad, there is no immediate and
no ultimate test of a solution. Dealing with wicked problems involving a lot of complexities
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and uncertainty (Bradley and Steele, 2015; Scolobig and Lilliestam, 2016) and imply complex
decision making processes. Given the complexity of wicked problems, people cannot
consider and oversee all details when they make decisions (Dermont, 2019). We assume that
values guide decisions, especially in situations that are complex. In this report, we focus on
how cultural value orientations underpin perceptions, attitudes and decisions.

2.2 CULTURAL VALUE-ORIENTATIONS IN ENVIRONMENTAL DECISION-MAKING

Cultural values are described as “conceptions of the desirable that guide the way social
actors select actions, evaluate people and events, and explain their actions and evaluations”
(Schwartz, 1999). Cultural values reflect and justify
preferred societal responses to three key problems
all societies face namely: defining the boundaries
between an individual and a group and the optimal
relations between them (1); ensuring coordination Intellectual
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Harmony

Unity with nature, p
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~ Embeddeddness
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among people to produce goods and services in
ways that preserve the social fabric (2); regulating
the use of human and natural resources (3)
(Schwartz, 2006). The way cultures respond to these
challenges prescribe how institutions should
function and how people should behave to best deal
with them. These responses are organised along  Figure 2. Schwartz's Cultural Value
three dimensions of cultural value orientations  COrientations. Source: Adapted from
described below (see Figure 2). Schwartz, 2008,

Affective

autonomy
Pleasure, /
exciting life

Mastery
Ambition, daring

Autonomy versus Embeddedness. This dimension addresses the problem of how to
optimally create relations and boundaries between individuals and groups. Autonomous
cultures see people as independent and distinct individuals, and consequently, in
autonomous cultures, people are often encouraged to cultivate and express their own
preferences, ideas, feelings, abilities as well as find meaning in their own uniqueness.
Schwartz (2006, 2011) differentiates between intellectual and affective autonomy, where
individuals are encouraged to pursue their own ideas and intellectual directions
independently (intellectual autonomy) and to pursue arousing and affectively positive
personal experiences (affective autonomy). In embedded cultures, people are seen as part of
a larger collective group. Such individuals, therefore, derive meaning in life largely from in-
group social relationships, identifying with the larger group, and participating in its shared
way of life as well as striving towards its shared goals. Values are typically associated with
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embedded cultures include social order, respect for tradition, security, obedience, and
wisdom (Schwartz, 2006; Dulmer et al., 2023).

Egalitarianism versus Hierarchy. This dimension addresses the question of how human
interdependencies can be managed in such a way that ensures coordinated, productive
activity rather than disruptive behaviour or the withholding of effort. In egalitarian cultures,
people recognize one another as moral equals who share basic interests as human beings
and are socialised to feel concern for the welfare of all, and to act voluntarily to benefit
others. In hierarchy cultures, people are encouraged legitimise and promote the advantages
of unequal distributions of power, roles, and resources.

Harmony versus Mastery. This dimension addresses the problem of regulating the use of
human and natural resources. Consequently, while harmony cultures place emphasis on
fitting into the social and natural world, as well as accepting, preserving and appreciating the
way things are, mastery cultures encourage active self-assertion by individuals and groups to
master, direct and change the natural and social environment, as a result, attain group or
personal goals (Schwartz, 2006; Dulmer et al., 2023).

3. CROSS-CULTURAL STUDY

We conducted an online cross-cultural study using a panel company Prolific Academic. This
panel company provided access to a panel of respondents in several countries. Participants
received a small reward (€2.50) for taking part in this survey. Ethical approval to conduct this
study was provided by the Office of Research Ethics at University College Dublin and the data
collection complied with the General Aspects of the General Data Protection Act (GDPA) and
ethics requirements provided by the European Union.

The survey study was conducted in four European countries, namely Ireland, Spain, the
Netherlands, and the United Kingdom. These countries differ in their mining history and
availability of CRMs.

Mining activities in Ireland. Ireland has a long history in mining dating back to the Bronze
Age. Itis internationally known for having large deposits of zinc and lead, which traditionally
have been exploited in areas such as Navan, Galmroy, and Lisheen. In addition to zinc and
lead, Ireland has a thriving rock and mineral extraction industry with limestone being widely
quarried across the country for use in the construction sector, while gypsum and dolomite
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are being extracted from mining sites in Co. Cavan and Co. Kilkenny respectively for use in
construction aggregates (GSI, 2024).

Mining activities in Spain. Spain is a primary producer of copper, tungsten, fluorspar,
magnesite, and bentonite, with its southernmost region, Andalucia accounting for 38.6% of
mining production in the country (Fernandez, 2023; OECD, 2021). Andalucia, Spain’s largest
mining producer and a growing player in the European mining sector as evinced by its being
the second largest producer of copper in Europe and a leader in marble and cement
production. Andalucia’s location in the Iberian Pyrite Belt (IPB) makes it a global asset in
terms of metallic minerals, while its non-metallic sector (comprising ornamental rocks,
aggregates, and industrial minerals) is spread out over Spain, particularly in the regions of
Catalonia, Castilla- Le6n and Madrid (Regueiro y Gonzalez-Barros, Delgado, Martinez and
Marchan, 2020; OECD, 2021).

Mining activities in the Netherlands. The Netherlands’ historically mined fossil fuels. The last
coal mine in Heerlen was closed in 1974. In addition, the Netherlands has a large supply of
natural gas, which, for a long time was the largest source of domestic energy production and
a key fuel for industry and for building heating
RS ommen Bl o sl / (IEA, 2020). The extraction of natural gas is
. ' assumed to cause earthquakes, which has
caused substantial negative social impacts and
resulted in a heated public debate (Shui, Mierau,
van den Berg, and Viluma, 2023; van der Voort
and Vanclay, 2015). As a result, the extraction of
natural gas is being reduced since 2018 and fully
stopped from 2024 (Rijkswaterstaat, 2024).

_ Mining activities in the United Kingdom. The UK
L\ has several natural mineral deposits which
range from fossil fuels such as coal; metals such
as tin and copper to industrial minerals such as
; China clay as well as precious metals such as
: gold and silver (BGS, 2023). The UK has an active

mining sector with over 2000 active mines and

quarries (BGS, 2023). The minerals mined in the
' UK include agricultural fertiliser elements
Figure 3. Prospective areas for critical raw

material mining in the United Kingdom.
Source: Deady et al., 2023 naturally occurring phosphate rock and potash;

phosphorus and potassium derived from
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natural gas and coal for energy needs; and crushed rock aggregate which is used in the
construction sector, as well as gold and silver (BGS, 2004). In a recent report, eight areas in
the UK have been identified as prospects for the mining of CRMs (Deady et al., 2023; see also
Figure 3).

Since January 2020 the UK is no longer part of the EU. As a result, the UK does not have to
comply with European regulations and targets. However, the UK has set similar
decarbonisation goals as the EU. The United Kingdom passed its Climate Change Act in
November 2008, which commits the UK to reducing its greenhouse gas emissions by 80% by
2050 compared to 1990 levels. The Climate Change Act was updated in June 2019, with a
further commitment by the UK to bring all its greenhouse gas emissions to net zero by 2050
(DESNZ, 2023). An important aspect of the net zero strategy is to transition to an electricity
system which has 100% zero-carbon generation and is largely driven by renewable energy.

As an intermediate step to meeting its net zero target, like the EU, the UK is a signatory to
the Paris Agreement, and therefore has a Nationally Determined Contribution (NDC) to
reduce their greenhouse gas emissions. This NDC commits the UK to be carbon neutral by
2050. To achieve this, their intermittent goal is to reduce greenhouse gas emissions by at
least 68% by 2030, compared to 1990 levels (Secretary of State for BEIS, 2022). The sectors
covered by this contribution include energy and to support the delivery of the NDC, the UK
has developed a range of policies and measures which include, like the EU, a focus on wind
and solar energy, electric vehicles and heat pumps (see Table 1).

Table 1. The 2030 climate and energy targets for the EU and UK

Maximum capacity available in area of strategic technologies

Carbon emission Offshore Onshore wind Solar energy Electric Heat pumps
reduction targets wind energy energy vehicles

EU  55% by 2030 | 60 GW? 290GW? 600G W* 40%° 60 million®
UK  68% by 20307 | 50G W’ 20 GwW? 70 GW® 80%° 600,000'°

2 EU (2020). An EU Strategy to harness the potential of offshore renewable energy for a climate

neutral future. Brussels: European Union

3 EU (2023). European Wind Power Action Plan. Brussels: European Union.

4 EC(2022). EU Solar Energy Strategy. Brussels: European Commission.

> % of new cars; European Parliament (2018). More electric cars on EU roads by 2030. Available online:
https://www.europarl.europa.eu/news/en/press-room/20180911IPR13114/more-electric-cars-on-eu-roads-by-
2030 [Accessed on: 19 March 2024].

5 EHPA (2023). EU Heat Pump Accelerator: Brussels: The European Heat Pump Association.

’Secretary of State for Business, Energy and Industrial Strategy (BEIS) (2022). United Kingdom of Great Britain and
Northern Ireland’s Nationally Determined. UK: HH Associates.

8 WEF (2023). Fostering Effective Energy Transition. Switzerland: World Economic Forum.

% of new cars. Department for Transport (2023). Consultation on a zero-emission vehicle (ZEV) mandate and CO2
emissions regulation for new cars and vans in the UK. UK: HH Associates Ltd

1 HM Government (2021). Net Zero Strategy: Build Back Greener. UK: HH Associates Ltd
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4. STUDY RESULTS

4.1 DESCRIPTION OF SAMPLES
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An online survey was conducted in Ireland, Spain, the Netherlands and the UK. The datasets
were cleaned, and responses from people who failed attention checks or showed a
suspicious straightening pattern were removed. from people who failed attention checks or

showed a suspicious straightening pattern. This resulted in a total sample of N = 1237
(Ireland N = 220; Spain N= 275; Netherlands N = 281; UK N = 461). Respondents were
screened from national samples, and for all samples a good geographical spread was

observed. Table 2 summarises the main socio-demographic characteristics of each sample.

Table 2. Overview of the main characteristics of four samples

Ireland Spain Netherlands UK
N =220 N =275 N =281 N =461

Gender

Female 74% 43% 56% 54%

Male 25% 54% 43% 45%

Non-binary/ Other 1% 3% 2% 1%
Age

Mean 38.0 34.6 31.5 41.9

Standard deviation 10.9 11.0 9.9 12.9

Range 18-73 18-74 18-74 18-79
Household gross income

Reference: national average €55,149 €34,821 €75,200 £34,963

% below national average 44% 61% 61% 32%

% above national average 50% 33% 26% 61%

% prefer not to say 6% 6% 13% 7%
Highest finished educational level

no or basic education 1% 4% 1% 1%

secondary education 20% 18% 25% 25%

bachelor education 38% 36% 42% 50%

Master education 28% 38% 30% 21%

Postgraduate education 3% 2% 2% 3%

% prefer not to say 0% 2% 0% 0%
Living environment (as defined by national standards)

Rural 29% 6% 12% 15%

Towns 35% 13% 28% 27%

Urban 36% 81% 60% 58%

10
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4.2 CULTURAL VALUE-ORIENTATIONS AND MINING PERCEPTIONS AND ATTITUDES

Similar to the method used in the pilot study as described in Deliverable 3.3, we measured
people’s “perceived need for CRMs”, which refers to someone’s own judgement of a
perceived necessity for, or benefits of, a particular service or goods (Cohen-Mansfield and
Frank, 2008). Figure 4 shows the difference in perceived need for CRMs between the four
countries. The perceived need for CRMs is statistically significantly higher in the UK
compared to the other three countries. There is no significant difference in the perceived
need for CRMs between Ireland, Spain, and the Netherlands.

7
w6
%
o b5
©
3
c 4
©
(0]
=
83
9

2

Ireland Spain Netherlands

Figure 4. Mean scores of the perceived need for CRMs in four countries; error bars indicate 95%
Confidence Intervals.

We adapted a 5-item scale to measure attitudes to technologies and applied this to measure
people’s attitudes towards mining in Europe on a scale that ranged from 1 (very negative) to
6 (very positive). The average score of the items was acceptable (>.70) and thus we calculated
the mean score for each country. In our data, respondents in Spain (M = 3.9; SD 0.93) and
the UK (M = 3.9; SD 0.98) hold somewhat more positive attitudes to mining in Europe than
respondents in Ireland (M = 3.5; SD 0.93) and the Netherlands (M = 3.7; SD 0.95) (F (3, 1233)
= 5.3, p<.001). It must be noted that the differences are small.

We used a shortened version of the Schwartz Value Survey (the PVQ21; Schwartz, 2003) to
assess the cultural value orientations in the four countries. This instrument contains short
verbal portraits of people, which describe the goals, aspirations or wishes of a person that
point implicitly to the importance of a value. For instance, “It is important to her to be rich. She
wants to have a lot of money and expensive things” describes a person for whom hierarchical

VECTOR - Deliverable 3-6 - The perceived need of critical raw materials: A cross-cultural study 11
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values are important. This method of measurement is a globally validated research tool that
has been developed for use with representative national samples in large surveys (Schwartz,
2012).

We plotted how the “perceived need for CRMs” and “attitudes to mining in Europe” correlates
with the six cultural value orientations per country (Figures 5, 6 and 7). The steeper the line
a plot, the stronger the correlation between a cultural value orientation, the perceived need
for CRMs and attitudes to mining in Europe. An upgoing line indicates a positive correlation,
and a down going line indicates a negative correlation. Confidence Intervals (95%) are
indicated by the grey shade behind each line. Below we highlight some observations of
patterns from these plots for each of the three value dimensions.

Autonomy versus Embeddedness. An important challenge in human societies is the nature
of the relationships between the person and the group, that is, to what extent people are
embedded in their groups as opposed to being autonomous. A first impression of the plots
in Figure 5 is that the perceived need for CRMs is mainly related to an orientation towards
autonomy in all four countries, and less (with the exception to the UK) to embeddedness. In
contrast, attitudes to mining in Europe appear more related to a sense of embeddedness, than
to autonomy in all four countries.

Autonomous societies focus on the values of broad-mindedness, curiosity, creativity,
pleasure and an exciting life. In Spain, Ireland and the UK, a strong orientation towards
autonomy (i.e., a culture in which individuals are seen as autonomous entities) seems
positively related to the perceived need for CRMs. In all these three countries, there is
potential for sourcing CRMs. Studies have shown a connection between the economic
development of at national and regional scale with the activities of natural resources and
related extraction activities (Chapman and Bonel, 2004; Domenech, 2008; Hajkowicz,
Heyenga, and Moffat, 2011). For example, Australian data suggest that mining is positively
associated regional developments as indicated by income, housing affordability,
communication access, educational attainment, and employment (Hajkowicz et al., 2011).
Whilst mining can have positve economic impact, it does not imply that there are no social
and envioronment issues and concerns in these countires. In fact, there are many
complexities underpinning the balance of economic, social and environmental interests in
these areas (Berthet et al., 2024; Fraser, 2021; Vintrd, Fortuny, Sanmiquel, Freijo, and Edo,
2012). Autonomous societies have been found to focus more regional development and
innovations (Soloviov, 2022), and thus our results suggest that autonomous societies may
put a stronger weight on the economic benefits of using natural resources like CRMs.

12
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Figure 5. Autonomy-embeddedness dimension plotted against perceived need for CRMs and
attitudes to mining in Europe for four countries.

In contrast, embedded societies emphasise the values of social order, respect for tradition,
security, obedience and wisdom. This cultural orientation is often associated with traditions.
Ireland, Spain and the UK have a rich tradition in mining and in some regions in these
countries there are strong historical links to mining. Lyytimaki et al. (2021) argue that in
countries with a strong history of mining, such is the case in Ireland, Spain, and the UK,
societies are more open to mining activities. They found that the type of past experiences is
essential for responses to new activities that is, if historic experiences are merely positive,
the present public discourse is more likely to be so as well, and vice versa. As experiences
can vary across regions with different companies active, the experiences are likely to vary
across regions as well.

For the Netherlands a different pattern is observed. The autonomy-embeddedness
dimension seems weakly or even negatively linked to the perceived need for CRMs and
attitudes to mining in Europe. Although the Netherlands do not have access to CRMs, they
have a long history with the extraction of natural gas. Since 2012, it became clear that the
gas extraction in the Netherlands resulted in earthquakes which had large social implications
for the regions (i.e., building damage, reduced house prices, severe mental health issues

13



/.
g |
"“ P\ Vector Deliverable 3.6

among residents) (Shui et al., 2023; Van der Voort and Vanclay, 2015). In response, the
government is reducing the gas extraction since 2018 and gas extraction was completely
stopped by 2024 (with the exception of emergencies) (Rijkswaterstaat, 2024). The resulting
public controvocy around gas extraction is most likely to be the first association Dutch people
have when the topic “mining”is raised, and this negative experience may explain the negative
trend between embeddedness and the perceived need for CRMs and attitudes to mining in
the Netherlands.

Egalitarianism versus Hierarchy. A second challenge that societies universally deal with is
the coordination among people to produce goods and services in ways that preserve the
social fabric, that is, the web of interactions and connections that binds a society together.
This refers to the Egalitarian-hierarchy dimension. Egalitarian societies aim to encourage
individuals to see one another as moral equals, promoting internal in-group cooperation and
fostering a collective concern for the welfare of all members. In hierarchical societies
hierarchical roles are accepted as legitimate. This includes complying with the duties and
obligations attached to specific roles, and relating to values such as social power, authority,
humility and wealth.
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Figure 6. Egalitarianism-hierarchy dimension plotted against perceived need for CRMs and attitudes
to mining in Europe for four countries.
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Research showed that those who strongly endorse egalitarian values are less sensitive to
local problems, but particularly attentive to global issues (Lima and Castro, 2005). The plots
in Figure 6 indicate that strong egalitarianism in combination with weak hierarchical values
are related to the perceived need from CRMs among the Spanish respondents. Spanish are
on average more concerned about climate change than Europeans, that is, to the questions
“how serious a problem do you think climate change is at this moment?” 86% of the
Spaniards as opposed to 77% on average across all 27 EU member states indicated “A very
serious problem”; EU, 2023). Perhaps, the Spanish respondents are particularly aware and
concerned about the increasing demand for CRMs to supply the transition to a decarbonized
society. Future research should confirm this.

The Irish data indicates that the perceived need for CRMs and attitudes to mining in Europe
are positively related to strong hierarchical values and negatively related to egalitarian
values. A similar but less clear pattern is seen for the UK. This is in line with other research
that shows that Ireland and the UK score higher on hierarchy than Spain and the Netherlands
(Schwartz, 2008). Thus, it could be that in Ireland and the UK the focus lies especially on the
local concern related to mining.

Harmony versus mastery. The last challenge all societies face is regulating how people
manage their relations to the natural and social worlds, which is captured in the harmony-
mastery dimension. Cultures based on harmony aim to adapt to their social and natural
environment instead of changing this, whilst in cultures based on mastery people strive to
change and “master” their natural and social environment.

In Spain and the Netherlands, the need for CRMs is more associated with harmony than with
mastery. Important values in harmony cultures are unity with nature and protecting the
environment, and (De Groot and Steg, 2008; Dietz, 2023; Dietz, Stern, and Guagnano, 2000).
Decarbonising societies align very much with values in harmony cultures, and thus, the
patterns in Figure 7 could indicate that respondents from Spain and the Netherlands
especially see a connection between the need to access CRMs to decarbonize Europe.

An opposite pattern is seen for Ireland. A higher perceived need for CRMs and positive
attitudes to mining seems to be more strongly associated with mastery values and less
strongly or negatively with harmony. This means there is a stronger tendency to direct and
change the natural and social environment. Indeed, in Ireland harmony values are indeed
weaker than in Spain, the Netherlands and the UK (Schwartz, 2008). Important values in
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mastery cultures are ambition, success, self-sufficiency, and competence, and thus if mining
is seen to support these values, it could align with the Irish value orientation.
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Figure 7. Harmony-mastery dimension plotted against perceived need for CRMs and attitudes to
mining in Europe for four countries.

4.3 POLICY PREFERENCES

As described in Deliverable 3.3, we built an online simulator which highlights the link
between technologies which are needed for the decarbonization of Europe and the
increasing demand that is associated with them (for a full description, see Deliverable 3.3).
In the simulator, respondents were asked to indicate their policy preferences on how to
achieve the Green Deal’s targets. Policy preferences focused on the investment inf five
technologies: offshore wind energy, onshore wind energy, solar energy, electric vehicles and
heat pumps. Preferences were indicated by dividing 200 points of the five technologies, and
thus the data mainly indicate which technologies people prefer in comparison to the others.

The survey and the simulator were built on two different software platforms. By creating a
unique identifier code, that is, only known to the respondents, we were able to match the
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answers of the respondents from both platforms. We only collected data about policy
preferences in Ireland, as the simulator is currently only available in English. As the UK is not
part of the EU anymore, we deemed it irrelevant to policy preferences about how to meet
the EU's Green Deal targets. Of the 220 respondents who filled out the survey in Ireland, 72
also finished their policy preferences in the simulator. This is a response rate of 33%, which
is a good uptake.

To assess the rank in which respondents prefer a policy focus on the five technologies
relative to each other, relative preference, we conducted a Friedman’s test, which is a
nonparametric test to compare the rank of three or more matched groups. The test results
indicate a significant difference in mean rank (Chi-square 20.3, p<.001). Pairwise
comparisons emphasise that the most preferred policy focus is solar energy, and the least
preferred policy focus is on electric vehicles (Figure 8).

Offshore Onshore Solar Electric Heat pumps
wind energy wind energy energy vehicles
mean rank = 3.09 mean rank = 2.85 mean rank = 3.82 mean rank = 2.46 mean rank = 3.08
6 6
5 5
4 4
¥ -~
2 2
1 1
0 0
15 20 0 5 15 20 0 5 15 200 5 15 20 0 5 15 20
Frequency Frequency Frequency Frequency Frequency

Figure 8. Mean rank of preference for policy focus on five low-carbon technologies.

To better understand these differences, we calculated Pearson’s r correlations between
three subgroups of variables. Firstly, we looked at the correlations between policy
preference and five socio-demographic variables (i.e., age, gender, income, educational level
and whether people lived in an urban area, town or rural area). Next, we correlated the policy
preferences with mining related perceptions (perceived need for CRMs and attitudes to
mining in Europe). Finally, we assessed how the policy preferences correlated with the 6
cultural value orientations described earlier.

VECTOR - Deliverable 3-6 - The perceived need of critical raw materials: A cross-cultural study 17
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Correlations are generally seen as weak when they are between 0.10 and 0.30; moderate
between 0.30 and 0.50; and strong over 0.50. From table 3 we mainly find weak correlations,
and few moderately strong correlations which are highlighted in bold in Table 3.

Table 3. Pearson’s r correlations between 5 policy preferences, socio-demographics, perceptions and
attitudes to mining, and cultural value orientation. Bold correlations refer to weak or moderately
strong correlations.

Wind Solar Electric Heat
energy energy vehicles pumps
Offshore Onshore

Gender identity -0.01 -0.04 -0.01 0.10 -0.07
Age -0.03 0.05 -0.05 0.09 -0.07
Education -0.20 -0.20 0.05 0.11 0.23
Income 0.14 -0.31 -0.08 0.03 0.16
Area (rural vs urban) 0.07 -0.09 -0.19 0.11 0.06
Perceived need for CRMs -0.19 0.05 0.09 0.01 0.07
Attitude to mining in Europe 0.12 0.24 0.12 -0.21 -0.23
Autonomy -0.04 0.13 -0.03 0.11 -0.16
Embeddedness 0.0 0.10 -0.02 -0.08 0.01
Egalitarianism 0.01 0.03 -0.02 0.09 -0.12
Hierarchy -0.11 0.07 0.16 -0.07 -0.02
Harmony 0.07 0.06 -0.08 0.05 -0.10
Mastery -0.19 0.06 0.28 -0.12 0.01

Sociodemographic factors. Education is nearly consistently related to a policy preference for
all technologies. More highly educated respondents preferred a stronger policy focus on
electric vehicles and heat pumps, and a weaker policy focus on wind energy, both onshore
and offshore. Income was also correlated to the preference for wind energy. Interestingly,
those with higher income preferred more offshore wind energy, and less onshore wind
energy. A higher income was also linked to a stronger preference for heat pumps. Finally,
those in rural areas have a stronger preference for solar energy than those in more urban
areas, whilst those in urban areas prefer a focus on electric vehicles more than those in rural
areas.

Mining perceptions and attitudes. Attitudes to mining in Europe were weakly correlated with
preferences for all five technologies. Those with more positive attitudes had a somewhat
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stronger preference for a policy focus on wind energy (both onshore and offshore) and solar
energy. But a negative correlation was found for a preference for electric vehicles and heat
pumps, indicating that those with negative attitudes to mining in Europe have a stronger
preference for electric vehicles and heat pumps than those with positive attitudes. Also, the
perceived need for CRMs was negatively correlated for a preference of offshore energy, thus
those who perceive less need for CRMs favour offshore wind energy more than those who
perceive more need for CRMs. Overall, this implies that respondents did make a link between
low carbon energies and the increasing demand for CRMs.

Cultural value orientations. Mastery is the cultural value orientation that emerges as a value
that underpins three policy preferences, that is those who strongly endorse mastery values
have a stronger preference for solar energy, and thus this seems to be their preferred way
to “master” their natural environment and make use of the natural resources that are
available in Ireland. Those who weakly endorse mastery values for offshore wind energy and
electric vehicles. Another notable value is hierarchy, which is positively related to solar
energy and negatively to offshore wind energy. There is currently a strong offshore wind
energy debate ongoing in Ireland, which is heavily top-down, which may explain the negative
correlation between hierarchy and offshore wind energy. In contrast, solar energy is
generally implemented as a mixture of top-down and bottom-up approaches, which may
explain the positive correlation for hierarchy and solar energy.

5. CONCLUSIONS

In this report we presented the results of a cross-cultural survey that we conducted in
Ireland, Spain, the Netherlands and the UK. The aim was to get a richer insight into how
cultural values can help explain the differences in how countries and cultures approach
complex and contested issues. Our report shows that cultural values matter and that there
are differences across European countries. It is important from a European policy
perspective to understand such cultural differences and find solutions that align with them.

We conclude that historical links and mining traditions vary across countries, and those with
strong and old mining traditions (specifically, Ireland, Spain, and the UK) are related to the
perceived need for CRMs and attitudes to mining in Europe. The nature of this relationship
appears to depend on the experience with mining (see also, Lyytimaki, 2022). Also, In Ireland,
there seems to be a stronger tendency to direct and change the natural and social
environment (mastery orientation), whereas in Spain and the Netherlands the tendency to
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adapt to their social and natural environment (harmony orientation) appears stronger, which
is linked to different mining perceptions and attitudes.

Also, we conclude that people associate policy preferences and low carbon energies with an
increasing demand for CRMs if they are made aware of this connection. In addition, policy
preferences are guided by cultural values.

It is important that, when reading this report and its conclusions, some caveats are
considered. Firstly, the survey data presented in this report focus on national differences
and does not highlight regional and local differences within countries. Therefore, the data
should merely be interpreted on a national scale, and one should be careful to generalise
the results and data local contexts within a country. Secondly, not all data has statistical
underpinning.

In conclusion, this report highlights how cultural values are embedded in perceptions,
attitudes and policy preferences. It is important that such values are considered in policy
development, implementation and assessment. Policies should be assessed against and
aligned with cultural values and be tailored to cultural differences where appropriate.
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